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Abstract 
The thesis explores the notion of hybrid tectonics in the context of contemporary African architecture, 

investigating the dynamic interplay between global influences and local traditions. Through an 

extensive analysis of architectural practices and projects, this research seeks to understand how 

architects integrate both modern and traditional construction techniques to create sustainable and 

contextually responsive buildings. By delving into the complexities of design decisions and material 

choices, the study sheds light on the agency of architects in shaping the built environment while 

preserving cultural identities. 

Drawing from a diverse range of case studies across the African continent, the thesis emphasizes the 

importance of situating architecture within its socio-cultural context. The findings reveal how the 

coexistence of advanced technological innovations and traditional craftsmanship contributes to the 

evolution of architectural language, fostering a distinctive identity that reflects both global modernity 

and local heritage. Ultimately, this exploration of hybrid tectonics offers valuable insights for 

architects, researchers, and policymakers in their pursuit of sustainable and culturally relevant 

architectural design in an ever-globalizing world. 

Key Terms  
Architectural design process 

 

The dynamic interplay between technology and practitioners that shapes the built environment. It 

consists of a systematic and creative approach taken by practitioners to create and develop meaningful 

and impactful built environments. Technology plays a significant role in providing tools, methods, and 

materials that enable architects to explore innovative design solutions and address various challenges 

(Breen, 2018). This interplay between technology and practitioners extends beyond digital tools and 

includes the integration of sustainable technologies, which enable architects to address environmental 

concerns, and create sustainable and contextually responsive built environments.  

Current building practice 

 

The term current building practices refers to the present-day use of conventional building technologies 

(CBT’s) (Ampofo-Anti, 2017, p. 2). This practice is associated with well-defined and well-developed 

means of construction that have been trusted and currently used by the construction industry for 

architectural practices, which can be further defined by a linear building process that considers design 

and construction processes as separate entities. Current building practices can therefore be critiqued 

for having a “reputation for its slow uptake of technology compared to other industries such as 

manufacturing, agriculture and entertainment” (Calitz & Wium, 2021). 

Building technology 

 

A building technology refers to the diverse range of materials, construction processes or structural 

systems utilised in the construction industry within the built environment. As highlighted by Wu, Wei, 

and Peng (2019), building technology is not a static concept but continuously evolves through ongoing 

development and innovation. The evolution of building technology is driven by the need to enhance 

construction processes, improve performance, and adapt to evolving societal, environmental, and 

economic demands. 
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Emerging building technology 

 

An emerging building technology (EBT) encompasses a range of building technologies that extend 

beyond current building practices. These technologies span from low-tech local traditional techniques, 

such as indigenous technologies, which have not yet gained widespread adoption, to high-tech global 

technologies, like digital manufacturing, which are in the developing process within the South African 

context. EBT refers not only to new technologies but also to the ongoing evolution of existing materials, 

techniques, or structural systems. Wienecke (2010: 128) highlights that emerging technologies often 

have significant societal, environmental, or economic implications.  

In the South African context, EBTs can be defined as new or continuation of a building technology 

within a 15-year timeframe, categorized along the spectrum of low-tech to high-tech and 

underdeveloped to developed. These technologies embody intrinsic value and aim to contribute to 

social, economic, and contextual responsiveness in the South African built environment.  

Hybrid 

In this study, the term hybrid refers to the integration of global and local tectonics within the 

architectural context. Initially, it signifies the simultaneous utilization of both global and local tectonic 

approaches during the scoping phase of the research. However, as the analysis of the case progresses, 

the definition of hybrid evolves to emphasize a mutual subversion between global and local tectonics, 

leading to their inseparability in terms of visual and physical integration. This concept of hybridity 

embodies an interplay of diverse tectonic elements, transcending conventional stylistic categories and 

resulting in a cohesive and harmonious architectural expression. According to Louw (2000: viii), 

hybridity in architecture involves “the fusion of diverse cultural elements and constructional systems”, 

further enhancing its capacity to transcend traditional boundaries and embrace a more inclusive 

approach. 

Eco-tech 

Eco-tech, derived from the term ecological technology, refers to an approach in building practices that 

integrates sustainable design principles with high-tech solutions (Slessor, 1997: 7). It represents a 

paradigm shift towards environmentally conscious and contextually responsive building technologies 

and systems. Eco-tech encompasses the use of innovative materials, energy-efficient systems, 

renewable energy sources, waste reduction strategies, and smart building technologies to minimize 

the environmental impact of buildings and enhance their overall sustainability (Slessor, 1997; Breen, 

2018). This concept promotes a holistic and integrated approach to sustainable architecture, aiming to 

create more responsive and resilient built environments (Slessor, 1997; Breen, 2018). 
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1.11.11.11.1 Background    
The built environment is intricately shaped by the interplay between technology and practitioners, 

expressed through the architectural design process. In the contemporary era of globalization, where 

the world has become increasingly interconnected, the dynamics of this relationship have undergone 

a significant transformation. However, the advent of digital technology has ushered in a transformative 

shift in this relationship, leading to a departure from traditional skills and craftsmanship. This shift has 

profound implications for the trajectory of tectonic architecture, as proposed by Kenneth Frampton 

(1995: 335-376), particularly within the African context. This shift has transcended geographical 

boundaries, affecting architectural practices worldwide, including South Africa.  

Frampton explores the relationship between technology and the practitioner in the architectural 

design process, highlighting the traditional interplay between the "head" (intellectual vision) and the 

"hand" (practical implementation) by shifting agency from human craftsmanship to digital technology 

(Frampton, 1995: 376). This concept emphasizes the traditional craftsmanship and manual skills 

involved in architectural practice and the need for a balance between intellectual and practical aspects 

in the design process. Loh (2017: 42) also argues that the prevalent influence of digital technology has 

disrupted this trajectory, resulting in a skewed architectural design process, highlighting how 

technology has replaced the hand as the primary agent of creation and production. 

 

FIGURE 1 VISUAL REPRESENTATION OF THE RELATIONSHIPS DEFINED BY THE TECTONIC TRAJECTORY OF BUILDING 

PRACTICES IN SOUTH AFRICA (AUTHOR, 2023) 

In the context of South Africa, the tectonic trajectory of building technologies has been shaped by a 

series of historical influences. Starting with the rich heritage of traditional handcrafted building 

practices as described by Louw (2000: 35) that are deeply rooted in local culture and materials. 

However, the timeline of South African architecture has been impacted by colonialism and the 



8 

subsequent globalizing forces, resulting in a fusion of local and global influences (Windapo & Cattell, 

2013).  

The industrial revolution introduced mechanization and mass production, leading to a departure from 

traditional manual craftsmanship and the adoption of new building technologies and materials (Wael 

Abdelhameed, 2019). This transformative shift in technological advancements and modes of 

production had a significant impact on the trajectory of architecture worldwide, disrupting traditional 

building practices and shaping the direction of architectural development. In the context of South 

Africa, Louw (2000: 36) highlights the coexistence of first world and third world architecture, reflecting 

the complex social and economic history influenced by global forces. This coexistence illustrates the 

profound influence of the industrial revolution on South Africa's architectural trajectory, shaping the 

adoption of new technologies and the integration of different architectural approaches. 

The built environment in South Africa has a well-established foundation, as noted by the Construction 

Industry Development Board (2021). The current building practices in South Africa reflect a 

combination of traditional techniques and modern materials, driven by regulatory standards and the 

need for sustainable solutions (Wu et al., 2019). These practices involve the use of various construction 

methods, such as reinforced concrete, steel, brick, and timber, depending on the specific requirements 

of each project (Calitz & Wium, 2021). Building regulations play a crucial role in guiding these practices, 

ensuring compliance with safety, environmental, and energy efficiency standards (Construction 

Industry Development Board, 2021). 

The South African construction industry faces several challenges that impact its performance, 

development, and growth, as highlighted in the study The South African Construction Industry: 

Perceptions of Key Challenges Facing Its Performance, Development, and Growth by Windapo and 

Cattell (2017). These challenges include low productivity and efficiency, lack of government support 

and investment, corruption, skills shortages, and safety concerns (Windapo & Cattell, 2017). Along with 

the influence of traditional practices, the forces of globalization, and the impact of the industrial 

revolution, Low (2014: 17) also argues that current building practices in South Africa have become 

repetitive and stagnant. He continues by stating that building practices often lack the integration of 

innovative approaches due to the limited scope and development of local knowledge.  

As a result, there is an urgent need to investigate the field of building technology in South Africa, 

examining current practices and exploring the effective integration of technology within architectural 

design processes. This exploration will further develop the tectonic trajectory in South Africa, 

benefiting the social, economic, and environmental aspects of the built environment. 

This paper aims to explore how the architectural design process can be extended and widened to 

respond in a more contextual manner within the South African built environment. The objective is to 

develop a comprehensive understanding of emerging building technologies and their potential to 

enhance contextual responsiveness. By examining current practices and investigating the integration 

of technology, this research seeks to bridge the gap between traditional and emerging approaches, 

fostering a more sustainable, efficient, and contextually sensitive built environment in South Africa. 

The urgent need for sustainability and energy efficiency has further emphasized the importance of 

integrating emerging building technologies into current practices. However, it is important to 

recognize that simply adopting EBTs is not enough for a comprehensive solution. It requires going 



9 

beyond sustainability and addressing the broader aspects of context and innovation (Ampofo-Anti, 

2017; Jekot, 2007). The current state of building practices in South Africa, coupled with the energy 

crisis and environmental concerns, has prompted the industry to explore eco-tech and innovative 

solutions to enhance building performance and reduce the ecological footprint. Sustainability, 

encompassing economic, social, and environmental considerations, is a key concern that hinges on the 

success of contextually responsive building practices. 

In addition to sustainability, it is essential to consider cultural values, social inclusivity, and economic 

resilience in the pursuit of more contextually responsive building practices in South Africa. Therefore, 

this research aims to investigate the role of emerging building technologies in fostering a holistic 

approach that embraces these diverse aspects, aligning with the specific needs and environmental 

conditions of the region. By integrating emerging building technologies into the architectural design 

process, it becomes possible to create buildings and structures that not only prioritize sustainability 

but also respond to the local context, enhancing the overall contextual responsiveness of building 

practices in South Africa. 

 

1.21.21.21.2 Research problem    
The impact of globalization on the built environment presents both positive and negative implications. 

Loh (2017: 42) argues that the digital age has reshaped the dynamics of design and making, shifting 

the agency from human craftsmanship to digital technology. This shift allows for new ways of engaging 

with materials and establishing novel relationships between materials and the human body (Loh, 2017: 

44). However, the shift of the traditional interplay between the head and the hand has also resulted in 

detrimental consequences, including the degradation of cultural identity and the displacement of 

traditional building techniques, disregarding the use of sustainable and locally available resources 

(Windapo & Cattell, 2017). 

In the chapter Architecture in Africa: Situated Modern and the Production by Low (2014), he 

interrogates the intersection of global modern architecture and African architecture. He states that, 

"the challenge facing architects and planners in Africa was how to create an architecture that was 

modern and functional, yet also responsive to the needs, desires, and aspirations of the local people." 

(Low, 2014: 305).  

These arguments underscore the need for a re-evaluation of building technologies within the South 

African built environment, where current building practices are restricted to the use of limited building 

technology and conventional construction techniques and building materials. Low (2014: 334) further 

advocates for situated modernism that represents a “hybrid” of western modernism and local cultural 

traditions. Nnamdi Elleh, expands on this concept by arguing that hybridity serves as a defining 

characteristic of contemporary African architecture, where a fusion of traditional, colonial, and 

modern influences are “synthesized into a new design idiom" (Elleh, 2006: 68–72).  

Louw (2000: 5) delves into the importance of hybrid tectonics in evaluating how the integration of 

tectonic innovation can effectively reconcile the concepts of modernity and cultural identity. The 

integration of emerging building technologies with sustainable design principles is crucial to addressing 

these challenges. As seen in the work of MASS Design Group and ASA, the different tectonic strategies 

implemented contain a combination of tectonic and environmental strategies that play a vital role in 
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minimizing the ecological impact of buildings and improving their performance and comfort (Loké, 

2019: 64). This approach recognizes that sustainability and cultural identity are not mutually exclusive, 

but rather interconnected elements that can mutually enrich and enhance each other. 

To achieve this integration, it is essential to adopt a hybrid approach that combines modern 

technologies with local cultural traditions. By embracing emerging building technologies that 

incorporate sustainable principles, architects can create innovative and contextually responsive 

solutions. This hybrid eco-tech approach as investigated by Slessor in her book, Eco-Tech: Sustainable 

Architecture and High Technology (1997) not only harnesses the advancements offered by the digital 

age but also prioritizes the preservation of cultural identity and the utilization of sustainable resources. 

In the South African context, this approach becomes even more critical as it allows the built 

environment to become adaptable, environmentally conscious, and socially and culturally relevant. By 

extending architectural design processes to incorporate hybrid eco-tech, architects can contribute to 

the development of a built environment that addresses the specific needs and challenges of the region. 

The aim of this research is to explore the potential of hybrid eco-tech as an extended practice that 

enhances the contextual responsiveness of architectural design processes in South Africa. Through this 

exploration, the research aims to provide valuable insights and contribute to the development of 

sustainable and innovative solutions for the built environment in South Africa. 

 

1.31.31.31.3 Research questions    
The main research question aims to frame the investigation: 

Which building technologies can be considered to form part of current practices in the South African 

built environment and which can be considered emerging technologies? 

To interpret this question, I will focus through a lens on the sub-questions: 

1. How can emerging technologies contribute to making current building practices more 

contextually responsive? 

2. What are the potential applications and benefits of hybrid eco-tech in enhancing the 

contextually responsiveness of current building practices in the South African built 

environment? 

 

1.41.41.41.4 Research objectives     
The primary research objective of this study is to determine the effectiveness of emerging technologies 

in improving the contextual responsiveness of building design and construction in South Africa. To 

achieve this, the study will examine, and group case studies of architecture projects built in South 

Africa from 2008 to the present, with a focus on how these technologies can promote sustainable and 

culturally sensitive design practices. The goal is to evaluate the potential of these technologies for 

enhancing contextual responsiveness in the field of architecture. 

Schwartz explores the importance of understanding and integrating architectural tectonics into design 

process. He writes, “New technologies have expanded the possibilities of tectonic design, allowing 

architects to create structures that were once thought impossible (Schwartz, 2017: xxv). Through the 
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process of continued research, development, and implementation, advancements are made within the 

building technology field, resulting in the realm of emerging technology.  

Additionally, the study aims to conduct a comprehensive literature review on current and emerging 

building technologies in the South African built environment. The review will encompass existing 

literature on building materials and techniques in the country, as well as articles that analyze South 

African architecture through the lens of digital making, tectonics, and sustainable advanced 

construction technologies. By doing so, the study aims to identify the most promising technologies 

that can contribute to making building design and construction practices in South Africa more 

contextually responsive. 

Examine the potential of emerging technologies to improve the contextual responsiveness of building 

design and construction in South Africa, with an emphasis on how these technologies can support the 

use of locally available materials and traditional building practices. 
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2. Literature review    

2.1 Introduction  
The literature review delves into a comprehensive exploration of the key theories and themes that 

underpin the investigation of Emerging Building Technologies (EBTs) and their potential to enhance 

contextually responsive building practices in the South African context. The review encompasses six 

central theories that lay the groundwork for understanding the historical significance and evolution of 

tectonics (Louw, 2000: 2-58), the impact of the industrial revolution on architecture (Abdelhameed, 

2019), the role of technology in architectural design, the concept of hybridity in architecture (Louw, 

2000: 5), ecological design and sustainable architecture (Ampofo-Anti, 2017) and potential for eco-

tech (Slessor, 1997: 4-46), and the importance of contextualism in architectural practice. 

Within these theories, a set of distinct themes unfold, shedding light on various aspects relevant to the 

study. Traditional hand-based tectonics, for instance, elucidates the historical importance of 

traditional building techniques and their influence on design and construction methods. The paradigm 

shift from hand to machine examines the transformative impact of the industrial revolution, resulting 

in the adoption of new building technologies and materials. 

As we delve into the realm of emerging building technologies, the theme of digital manufacturing 

comes to the fore, exploring the emergence of digital tools and how they influence architectural design 

and construction practices. The concept of hybridity in architecture emphasizes the fusion of diverse 

architectural expressions, while eco-tech and sustainability highlight the crucial significance of 

ecological design and the role of EBTs in promoting sustainable building practices (Jekot, 2007: 66-78). 

Contextual responsiveness, another vital theme, stresses the significance of considering the cultural 

and environmental contexts within architectural design (Loh, 2017: 44-87). By integrating EBTs, 

architects can craft designs that are not only sustainable but also contextually relevant and responsive 

to the specific needs and values of the region. 

Through a meticulous review of the literature surrounding these themes and theories, this study aims 

to develop a profound understanding of the potential of EBTs in reshaping the trajectory of 

architecture in South Africa, creating innovative and sustainable solutions that address the unique 

challenges and opportunities within the built environment. 

 

2.2 Current theories 

2.2.1 Historical Significance and Evolution of Tectonics 
The theory of historical significance and evolution of tectonics, as proposed by Frampton (1995: 335-

376), provides a comprehensive understanding of the trajectory of tectonics in architectural practices. 

In the context of South Africa, this theory highlights the profound impact of traditional hand-based 

tectonics on the country's architectural heritage (Louw, 2000: 35). The craftsmanship of indigenous 

building technologies plays a pivotal role in shaping the built environment (Gutschow, 2011: 9), 

reflecting the rich cultural identity and skillful craftsmanship embedded in these traditional techniques 

(Louw, 2000: 35). 

The interplay between the “head and the hand” in the architectural design process has long been a 

fundamental aspect of practice (Groat & Wang, 2002) and the relationship between technology and 

the practitioner expressed as the architectural design process can be graphically represented as seen 

in figure 1 below: 
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FIGURE 2 GRAPHIC REPRESENTATION OF THE RELATIONSHIP BETWEEN THE PRACTITIONER AND TECHNOLOGY, EXPRESSED 

AS THE ARCHITECTURAL DESIGN PROCESS (AUTHOR, 2023) 

In this diagram, the relationship between technology and the practitioner is illustrated within the 

context of the architectural design process. The practitioner is represented as two distinct elements: 

the "Head" symbolises the intellectual and creative aspects, and the "Hand" represents practical 

implementation and craftsmanship. Both the Head and Hand components are connected to the central 

element of the diagram, which is the Architectural Design Process. 

Technology is depicted as a separate entity that interacts with both the head and the hand. It 

influences the design process by providing tools, resources, and digital technologies that support and 

enhance the practitioner's capabilities. The diagram emphasizes the interplay between the intellectual 

vision of the practitioner, the practical implementation of design, and the integration of technology 

within the architectural design process. 

However, the industrial revolution marked a paradigm shift in architectural practices worldwide, 

including South Africa. With the advent of mechanization and mass production, traditional handcrafted 

methods gradually gave way to more efficient and standardized approaches to construction 

(Abdelhameed, 2019). This shift revolutionized the building industry, enabling the construction of 

larger and taller structures with increased speed and precision.  

The incorporation of new building technologies and materials during the industrial revolution 

significantly influenced the trajectory of architecture in South Africa. With the introduction of steel, 

reinforced concrete, and advanced construction machinery, architects and builders were empowered 

to experiment with innovative design ideas and construct monumental edifices (Abdelhameed, 2019).  

The industrial revolution's impact on architectural practices extended beyond the physical 

construction processes; it also shaped the way architects approached design. Embracing the efficiency 

and standardisation offered by the new technologies and materials, architects began to design 
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structures that reflected the principles of modernity and progress. These buildings prioritized 

functionality, spatial efficiency, and utilitarianism (Frampton, 1995: 335-376). 

Globalization also played a significant role in shaping the tectonic trajectory of South Africa. As the 

country became more interconnected with the rest of the world, architectural practices were 

influenced by international designs and advancements in building technologies (Elleh, 2006). 

Globalization facilitated the exchange of architectural ideas and construction methods, further 

diversifying architectural expressions in the country. However, this globalization also posed challenges, 

as it sometimes led to a homogenization of architectural designs, eroding the unique cultural identity 

and contextually responsive nature of South African architecture (Elleh, 2006). 

Amid these historical and global influences, issues related to sustainability and environmental concerns 

have become increasingly prominent in architectural discourse (Ampofo-Anti, 2017). The demand for 

sustainable architecture that addresses climate change, resource depletion, and urbanization has 

become a critical consideration. Consequently, architects are exploring eco-tech and sustainable 

design solutions to minimize the ecological impact of buildings and enhance their performance and 

comfort (Slessor, 1997: 4). 

As South Africa grapples with these tectonic shifts, the significance of preserving cultural identity, 

craftsmanship, and contextually responsive architectural practices becomes paramount. The 

theoretical framework of historical significance and the trajectory of tectonics provides a lens through 

which to understand the interplay between traditional hand-based tectonics, the impact of the 

industrial revolution, and the broader global and environmental challenges faced by contemporary 

architecture in South Africa. This framework informs the research's exploration of emerging building 

technologies and their potential to contribute to sustainable and contextually responsive building 

practices in the region. By critically examining the historical and present trajectories of tectonics in 

South Africa, the study aims to inform innovative and culturally relevant approaches to architectural 

design, fostering a harmonious integration of emerging building technologies with the country's 

environmental context. 

2.2.2 The Role of Technology in Architectural Design 
The theory of the role of technology in architectural design, as proposed by Frampton, delves into the 

transformative influence of technology on the architectural design process (Frampton, 1995: 335-376). 

In the contemporary architectural landscape, technology has evolved to become an indispensable tool 

that empowers architects to explore innovative solutions and address diverse challenges in the built 

environment (Frampton, 1995: 335-376). It has revolutionized how architects conceptualize, visualize, 

and execute their designs, enabling them to create structures that were once unimaginable (Frampton, 

1995: 335-376). 

Within the context of South Africa, the integration of technology into architectural design is particularly 

crucial in fostering contextual responsiveness. By leveraging emerging building technologies (EBTs), 

architects can tailor their designs to respond effectively to the unique needs and environmental 

conditions of the region. EBTs offer a range of possibilities, from environmentally sustainable 

construction materials to digital tools that enhance the precision and efficiency of design processes 

(Ampofo-Anti, 2017). 

Integrating these technologies into current building practices can lead to the creation of more 

contextually responsive and culturally relevant architecture (Gutschow, 2011). The sub-question of the 

study aligns perfectly with the theory of the role of technology in architectural design, as it seeks to 

explore the potential applications and benefits of hybrid eco-tech (combining traditional and modern 
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technologies) in enhancing the contextually responsive nature of current building practices in South 

Africa. 

The concept of eco-tech as explored by Slessor (1997: 4-27) involves the combination of traditional 

and modern technologies to create innovative and sustainable solutions for architectural design. 

Mozhdegani and Afhami (2017: 3) further embraces this approach, by stating architects can strike a 

balance between preserving cultural identity and heritage (represented by traditional building 

techniques) and harnessing the advancements of modern technology to address environmental 

concerns and enhance building performance (Elleh, 2006: 5). 

The exploration of hybrid eco-tech's potential is vital in the context of South Africa, where there is a 

growing emphasis on sustainable development and contextually responsive architecture (Gutschow, 

2011). By understanding how hybrid eco-tech can be effectively implemented, the research aims to 

contribute to the advancement of architectural practices that not only prioritize sustainability but also 

celebrate the rich cultural heritage of the region. The integration of EBTs through the hybrid eco-tech 

approach can serve as a transformative force, enriching the tectonic trajectory of architecture in South 

Africa and aligning it with the dynamic and evolving needs of the built environment (Ampofo-Anti, 

2017). 

2.2.3 Concept of Hybridity in Architecture 
The concept of hybridity in architecture, as explored by Mozhdegani and Afhami (2017), Louw (2000), 

Frampton (1995: 335-376), and Slessor (1997), celebrates the dynamic interplay between diverse 

architectural expressions, reflecting the fusion of traditional, colonial, modern, high-tech, and low-tech 

influences. In the context of South African architecture, this theory emphasizes the potential of 

integrating global and local tectonics to create innovative and contextually responsive architectural 

designs (Elleh, 2006: 3). Hybridity acknowledges the rich tapestry of cultural influences in a society and 

recognizes that architecture can draw from various sources to form a unique and harmonious whole 

(Louw, 2000: 2). 

The application of hybridity in architecture can be seen through the integration of high-tech and low-

tech elements, reflecting the impact of globalization and the preservation of traditional craftsmanship. 

As South Africa embraces modern technologies and global architectural trends, it also seeks to 

maintain a strong connection with its indigenous building practices (Louw, 2000: 3). 

In this context, the exploration of hybrid eco-tech emerges as a significant approach, combining 

emerging building technologies with traditional building practices to form a hybrid eco-tech (Elleh, 

2006: 2). Slessor (1997: 4) highlights the importance of sustainable design solutions, promoting eco-

tech as a way to minimize the ecological impact of buildings and enhance their performance and 

comfort. 

This hybrid approach, guided by the principles of hybridity and eco-tech, emphasizes the need to 

design buildings that are not only sustainable but also resonate with the social and cultural fabric of 

the community they serve (Louw, 2000: 4). Architects can integrate eco-tech elements to enhance the 

energy efficiency, resource conservation, and overall environmental performance of buildings (Slessor, 

1997: 5). 

By adopting this hybrid eco-tech approach, architects can bridge the gap between the past and the 

future, preserving cultural identity and heritage while embracing the possibilities of innovation and 

progress (Frampton, 1995: 335-376). The exploration of hybridity in architecture and its application 

through hybrid eco-tech offers a transformative pathway towards creating sustainable, culturally 

relevant, and technologically advanced architecture in South Africa (Elleh, 2006: 4). Through this 
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integration of technology and tradition, architects can shape a built environment that embodies the 

nation's identity and values, embracing both global advancements and local wisdom (Louw, 2000: 27). 

 

2.2.4 Ecological Technology and Sustainable Architecture Design Practices 
The theory of ecological design and sustainable architecture (Ampofo-Anti, 2017) underscores the 

importance of sustainability and the need to address environmental challenges in architectural 

practice. This theory is closely linked to the sub-question of the study, as it explores how the 

integration of EBTs can enhance sustainability and overall building performance in the South African 

built environment. It also aligns with the broader context of contextual responsiveness, as sustainable 

architectural solutions must consider the specific environmental and cultural contexts of the region. 

The theory of ecological design and sustainable architecture, as emphasized by Pacheco-Torgal et al 

(2020: 5), places a strong emphasis on sustainability within architectural practice. It recognizes the 

urgent need to address environmental challenges and minimize the ecological impact of buildings. In 

the context of South Africa, this theory becomes particularly relevant as the country faces issues 

related to climate change, resource depletion, and urbanization (Rybak, 2019). 

The integration of emerging building technologies (EBTs) can play a crucial role in enhancing 

sustainability and overall building performance in the South African built environment. By 

incorporating eco-tech solutions, architects can create buildings that are more energy-efficient, 

environmentally friendly, and socially responsible (Slessor, 1997: 4). The exploration of hybrid eco-tech 

aligns with the principles of ecological design and sustainable architecture, as it seeks to combine the 

benefits of both traditional and modern technologies to achieve sustainable and contextually 

responsive building practices. 

To be truly sustainable and contextually responsive, architectural solutions in South Africa must 

consider the specific environmental and cultural contexts of the region. The integration of EBTs allows 

architects to respond to local climate conditions, available resources, and cultural values, ensuring that 

buildings are not only environmentally friendly but also culturally relevant and socially inclusive (Louw, 

2000: 29). 

In the pursuit of ecological design and sustainable architecture, architects need to adopt a holistic 

approach that goes beyond technological advancements. They must consider the social, economic, and 

environmental aspects of the built environment, aiming to create architecture that promotes human 

well-being and ecological harmony (Ampofo-Anti, 2017). By embracing this theory and incorporating 

EBTs into their design processes, architects can contribute to the development of sustainable and 

contextually responsive building practices in South Africa, aligning with the specific needs and 

environmental conditions of the region (Louw, 2000: ix). 

 

2.3 Current work in the field: Bridging the Gap and Embracing Eco-tech    

2.3 a) Environmental concerns:  
In recent years, there has been a notable surge in the focus on environmental issues within the 

architectural discourse, driving the demand for sustainable architecture in South Africa (Ampofo-Anti, 

2017; Steyn, 2020; Pacheco-Torgal et al., 2020). The South African built environment is a dynamic mix 

of first and third-world architecture, reflecting a complex coexistence of different architectural styles 

and practices (Louw, 2000: 18). While the country boasts a well-established built environment (CIDB, 

2021), there are challenges stemming from political and economic factors that have contributed to a 
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lack of experience and knowledge in certain architectural practices (Windapo & Cattell, 2013: 65-79). 

As a result, architectural practitioners in South Africa face the task of becoming more versatile, 

economically viable, and contextually responsive (Steyn, 2020). 

 

Within this context, the integration of technology in architectural practice becomes a delicate 

balancing act between tradition and innovation (Louw, 2000; Low, 2014). South African architects 

navigate the challenges of incorporating technology while preserving cultural identity and utilizing 

sustainable resources (Ampofo-Anti, 2017). This involves a combination of traditional and modern 

materials, techniques, and structural systems that reflect a blend of labor-intensive methods and 

industrialized approaches (Calitz & Wium, 2021). However, compared to other industries, the uptake 

of technology in architectural practice has been relatively slow (Calitz & Wium, 2021). 

 

One reason for this slow adoption is that practitioners often resort to using readily available and cost-

effective "off-the-shelf" building technologies (Schmidt, 2006: 133). As a consequence, there might be 

limited collaboration between architectural practitioners, the building industry, and craftsmen 

(Schmidt, 2006: 133). To achieve sustainable and contextually responsive architectural solutions, it is 

essential to bridge the gap between traditional building practices and emerging building technologies 

(Low, 2014: 291). 

 

Amidst these challenges, the exploration of eco-tech and its integration within the architectural design 

process holds promise in addressing environmental concerns and enhancing the overall sustainability 

of buildings (Ampofo-Anti, 2017; Pacheco-Torgal et al., 2020). By embracing eco-tech, South African 

architects have the potential to create innovative and sustainable solutions that respond to the 

region's unique cultural and environmental contexts. The following section will delve further into the 

current use and application of emerging building technologies in the South African built environment, 

shedding light on the potential benefits and challenges of incorporating eco-tech in architectural 

practice. 

 

To adequately address environmental concerns in architecture, it is vital to extend our perspective 

beyond the context of South Africa and examine other countries with similar architectural trajectories. 

As highlighted by Indira Gandhi, the former Prime Minister of India, at the proceedings of the 4th 

International Conference on EcoMaterials (ECOMAT IV 2009), there is wisdom in both new and old 

technology when constructing houses. Gandhi emphasizes the importance of adapting traditional 

practices to suit modern societal changes while still embracing aspects of old technology that remain 

relevant. This sentiment reflects a broader understanding that communities have developed valuable 

knowledge and techniques over generations to meet their specific environmental and lifestyle needs 

(Calitz & Wium, 2021). As we explore emerging building technologies (EBTs) and their integration 

within architectural practice, adopting a balanced approach that combines the benefits of modern 

technology with contextually sensitive aspects of traditional practices can lead to the creation of more 

sustainable and comfortable living environments. 

b) Emerging building technologies 
Ludwig Mies Van der Rohe, a renowned architect, once remarked, 'Technology is rooted in the past, 

dominates the present, and extends to the future' (Von Wolf, 2023). This statement resonates with 

the ever-evolving nature of building technology, which continually develops and innovates over time. 

Wu, Wei and Peng (2019: 2) stated that building technology is a dynamic field that refuses to stand still 

or fade away. It constantly pushes the boundaries of what is possible and shapes the way we design 

and construct buildings. 

Emerging building technology plays a significant role in shaping the future of architectural design and 

construction practices. It offers architects and designers the opportunity to explore new possibilities 
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and push the boundaries of what was once considered impossible. Schwartz (2017: xxv) emphasizes 

that advancements in technology have expanded the realm of tectonic design, enabling the creation 

of structures that were previously unimaginable. 

The concept of emerging technology encompasses both new technologies and the continuous 

evolution of existing materials, techniques, and structural systems. Wienecke (2010: 128) explains that 

the term is often used to describe technologies that have significant societal, environmental, or 

economic implications. We can define this term as a new or unused, existing or under implemented 

building technologies within the South African context within a period of 15 years that are categorised 

along two frameworks of low-tech to high-tech and underdeveloped to developed. These technologies 

embody an intrinsic value that aims to contribute to the social, economic, and contextual 

developments in the South African built environment. 

In the South African context, emerging building technologies can be categorized based on two 

frameworks: from low-tech to high-tech and from underdeveloped to developed. These technologies 

are characterized by their potential to bring about positive social, economic, and contextual 

developments within the built environment of South Africa. They embody intrinsic value and aim to 

contribute to sustainable and responsible architectural practices in the country. 

The term 'emerging technology' encompasses new and under-implemented building technologies 

within the South African context. Jekot (2007: 66) furthers this notion by stating, "The inclusion of 

'underdeveloped' technologies and materials in South African architecture reflects a desire to express 

local cultural identity and promote sustainable development, while resisting the homogenizing forces 

of globalization". These technologies, ranging from 'low-tech' to 'high-tech' and 'underdeveloped' to 

'developed,' embody intrinsic value and contribute to the social, economic, and contextual 

developments in the South African built environment. By embracing a diverse range of technologies, 

architects and practitioners can create a built environment that is responsive to the unique cultural 

and environmental characteristics of South Africa, while also addressing the pressing challenges of 

sustainability and development. 

The exploration of emerging building technologies, encompassing both high-tech and low-tech 

solutions, offers promising opportunities for enhancing the context responsiveness of building 

practices. While these advancements hold the potential to address environmental concerns and foster 

sustainable design, it is important to recognize that their impact alone may not fully meet the 

objective. Therefore, in our pursuit of contextually responsive building practices, the integration of 

Eco-Tech emerges as a transformative approach that seeks to harmonize technological advancements 

with the unique socio-cultural and environmental characteristics of the South African context. By 

embracing Eco-Tech, architects can further bridge the gap between emerging technologies and the 

contextual needs of the communities they serve, ultimately shaping a more sustainable and culturally 

sensitive built environment. 

  

2.3 c) Enhancing Contextual Responsiveness and Eco-tech 

Human-Dominated Ecological Systems 

Behnam (2017: 1-7) emphasizes the potential of integrating human-dominated ecological systems 

from the past and fuse them with high-tech solutions. This approach seeks to merge traditional wisdom 

and knowledge with emerging building technologies, forming a harmonious synergy between the two 

(Louw, 2000: viii). By drawing inspiration from historical ecological systems and fusing them with 

innovative technologies, architects can create built environments that are deeply rooted in the local 
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context and sensitive to the socio-cultural and environmental needs of the community. This integration 

of human-dominated ecological systems and high-tech solutions as expressed by Behnam (2017) 

enhances the capacity of emerging building technologies to address the specific challenges and 

opportunities present in the South African context, fostering a more holistic and contextually 

responsive approach to design and construction.  

Embracing Eco-Tech 

In her book Eco-tech: Sustainable Architecture and High Technology by Catherine Slessor (1997: 3-124) 

the author delves into the possibility of intersecting sustainable architecture with high technology to 

create environmentally conscious and energy efficient designs. Slessor states that sustainable 

architecture should not only prioritise energy-saving strategies but must also embrace a high-tech 

approach as a means to “achieve optimal performance and an ecological response” (1997: 4).  

The pursuit of this achievement in a sustainable architecture aligns with the principles of contextual 

responsiveness (Slessor, 1997). This results in a harmonious relationship with the natural, social and 

cultural context. Steyn (2020) furthers this notion by stating that achieving this pursuit leads to an 

appropriate architecture, which he defines as, “architecture that is socially, economically, 

environmentally and culturally appropriate to the people who use it, the community in which it is 

situated and the environmental context in which it exists” (Steyn, 2020).  

The Interaction of Technology and the Architectural Practitioner 

As previously discussed, the relationship between technology and practitioner is expressed through 

the architectural design process. Well-known Swiss-French architect Le Corbusier regarded technology 

as a “transforming force for change” as expressed in his book, Towards A New Architecture (1946) 

where he further states that the machinery of society oscillates between “amelioration, historical 

importance, and a catastrophe.” (1946: 8). As a result, a critical aspect of the interaction between 

technology and the practitioner is a way in which they re-define each other. 

Slessor states that in this negotiation, there can be an embrace of wider concerns, namely place-

making, social responsiveness, energy use, urbanism and ecological awareness (1997: 5). She asses the 

work of architect Richard Rogers who said that the reconciliation of technological imperatives and 

opportunities with wider human and environmental concerns has become the most challenging 

creative problem facing architects. (1997: 7-19).  

Thus, the interplay between emerging building technologies and contextually responsive architectural 

practices holds great potential in addressing environmental concerns and fostering sustainable design 

solutions. By integrating traditional wisdom, high-tech solutions, and ecological principles, architects 

can create innovative and contextually sensitive built environments that embody the ethos of 

sustainability and respect for the surrounding environment and community.  

However, this concept can be expanded on by exploring the potential of combining high-tech and low-

tech elements to create a more balanced and contextually responsive approach to architectural design. 

This hybrid approach allows for the integration of innovative technologies with traditional, time-tested 

practices, resulting in sustainable and adaptive solutions tailored to specific environmental and cultural 

contexts. 
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d) Enhancing Contextual Responsiveness through Hybrid Eco-Tech 

Integrating High-Tech and Low-Tech in Architecture 

Scholars like Bell and Wakeford propose in their book, Expanding Architecture: Design as Activism 

(2008) the integration of high-tech and low-tech elements in architecture to achieve more sustainable 

outcomes. High-tech solutions, such as advanced digital tools and building systems, offer precision, 

efficiency, and optimization. On the other hand, low-tech solutions, such as vernacular building 

techniques and passive design strategies, have a proven track record of adapting to local 

environmental conditions and reducing energy consumption (Bell & Wakeford, 2008). By blending 

these two approaches, architects can strike a balance between technological innovation and 

traditional practices, promoting environmental sensitivity and cost-effectiveness.  

 

FIGURE 3 DIAGRAM EXPLAINING THE CONCEPT OF HYBRID EBTS AND THE FORMATION OF THE TERM ECO-TECH (AUTHOR, 

2023) 

 

The graphical representation visually conveys that Eco-tech embraces a spectrum of approaches, from 

low tech to high tech, all under the umbrella of sustainable architecture. It illustrates the idea that 

sustainable design can be achieved through a balanced combination of traditional, contextually 

responsive practices (low tech) and state-of-the-art technological advancements (high tech). While 

sustainable emerging building technologies (EBTs) play a crucial role in addressing environmental 

concerns and promoting sustainable building practices, they are not sufficient on their own to fully 

address the complexities of making building practices more contextually responsive. Sustainable EBTs 

primarily focus on minimizing the ecological footprint of buildings by incorporating energy-efficient 

systems, renewable materials, and waste reduction strategies. 

The paths of low tech, high tech, and hybridity then converge to form "Eco-Tech" as the ultimate 

solution for making building practices more contextually responsive. The concept of eco-tech goes 

beyond the scope of sustainability and encompasses a broader perspective of creating buildings that 

are not only environmentally friendly but also responsive to their specific contexts. It represents a 

paradigm shift in building practices, going beyond the limitations of sustainable measures to embrace 

a holistic approach that considers the unique context, climate, and cultural identity of a place. It 

emphasizes the need to create built environments that are not only ecologically sensitive but also 
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enrich the lives of the people who inhabit them, fostering a deeper connection between humans and 

their surroundings. 

Emphasizing the significance of hybridization in sustainable design, Grimm (2015) argues that learning 

from indigenous practices can inform the integration of high-tech and low-tech elements. Indigenous 

communities have long demonstrated an understanding of their local environments and developed 

practices that are resilient, adaptive, and sustainable (Grimm, 2015). By drawing inspiration from such 

practices and incorporating modern technologies, architects can create hybrid eco-tech solutions that 

prioritize cultural sensitivity and environmental stewardship. 

The integration of hybrid eco-tech can enhance contextual responsiveness by offering adaptable and 

culturally sensitive solutions. Architectural practices that embrace hybrid eco-tech can prioritize the 

unique needs of the community, respond to changing environmental conditions, and promote 

sustainable living (Bell & Wakeford, 2008; Grimm, 2015). This approach aligns with the principles of 

appropriate architecture, where buildings are designed to harmonize with their users, communities, 

and environmental context (Steyn, 2020). 

Thus, the concept of hybrid eco-tech offers a compelling and innovative approach to sustainable 

architecture. By combining high-tech and low-tech elements and drawing inspiration from indigenous 

practices, architects can create contextually responsive and environmentally conscious designs. The 

successful integration of hybrid eco-tech relies on a balanced understanding of modern technology, 

cultural heritage, and environmental considerations, fostering a harmonious and holistic approach to 

architectural design. 

Conclusion 
The literature review has delved into various key theories and themes that significantly influence 

architectural practices, particularly in the context of South Africa. The theory of historical significance 

and evolution of tectonics, as proposed by Frampton (1995: 335-376) and supported by Louw (2000: 

viii), highlighted the impact of traditional hand-based tectonics on the country's architectural heritage. 

Concurrently, the industrial revolution, as discussed by Abdelhameed (2019: 21-27), marked a 

paradigm shift in architectural practices worldwide, leading to the adoption of new building 

technologies and materials. 

In the architectural design process, the interplay between technology and practitioners was 

emphasized by Frampton (1995: 335-376). The "head and the hand" relationship, as illustrated in 

Figure 1, demonstrates how technology influences the design process by providing tools and resources 

(Author, 2023). This interplay becomes essential in fostering contextually responsive architectural 

solutions through the integration of emerging building technologies (EBTs), aligning with the 

theoretical framework of contextual responsiveness. 

The concept of hybridity in architecture, as explored by Mozhdegani and Afhami (2017) and Louw 

(2000: viii), showcased the potential of combining high-tech and low-tech elements to create hybrid 

eco-tech solutions. Slessor further elaborated on the fusion of ecological principles and high 

technology, defining eco-tech as an approach to achieve optimal performance and ecological 

responses (1997: 8). The integration of hybrid eco-tech, as exemplified by the works of Vo Trong Nghia 

and the "Great Wall of WA" project, demonstrates the potential to create contextually relevant and 

sustainable architectural designs. 

The theory of ecological design and sustainable architecture, as put forth by Ampofo-Anti (2017), 

highlights the importance of sustainability in architectural practice. The integration of EBTs aligns with 

ecological design principles, enhancing sustainable building practices in the South African context. This 
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integration also emphasizes the significance of considering environmental and cultural contexts in 

architectural design, as discussed by Slessor (1997:7) and Steyn (2020). 

To address environmental concerns, the works of Windapo and Cattell (2013: 1-18), Calitz and Wium 

(2022: 29-37), and Schmidt (2006: 133) shed light on the challenges faced by South African 

practitioners in incorporating technology while preserving cultural identity and utilizing sustainable 

resources. The need to balance tradition and innovation becomes crucial in fostering contextually 

responsive architectural practices. 

Looking into the future, eco-tech and architectural design hold significant potential for further 

advancements. By adopting ecological principles and embracing innovative solutions, architects can 

create energy-efficient and environmentally conscious designs. However, challenges lie in finding a 

harmonious balance between high-tech advancements and low-tech adaptations, while also ensuring 

an inclusive and contextually relevant approach. 

In conclusion, the literature review underscores the pivotal role of emerging building technologies in 

shaping sustainable and contextually responsive building practices in South Africa. The exploration of 

hybrid eco-tech solutions that combine high-tech and low-tech elements offers promising avenues for 

architects to create structures that resonate with the natural environment and the local culture. As 

architects continue to explore innovative approaches while adhering to sustainable principles, the field 

of eco-tech and architectural design is poised to create resilient and adaptive built environments for 

the future. 
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3. Research methodology    

3.1 Introduction  

Within the scope of our work, we adopt a research methodology that embraces the principles of 

"research for design" and "practice-led research" (Candy, 2006: 2). As emphasized by Loh (2019: 14), 

these methodologies focus on investigating and understanding the nature of architectural practice 

itself, seeking to generate new knowledge with direct operational significance for practitioners. 

However, given the nature of our study and the limited engagement with architects and their design 

processes, we will primarily focus on the case study method. 

This study adopts a practice-led research approach, focusing on the architectural design process of 

practitioners. By situating technology within these design processes, our investigation aims to explore 

how the integration of emerging building technologies can contribute to the development of 

sustainable and contextually responsive building practices. Embracing the practice-led research 

methodology, our study recognizes the significance of understanding and addressing the challenges 

and opportunities inherent in architectural practice. As emphasized by Candy (2006: 2), this 

methodology transcends theoretical investigations and places a strong emphasis on the practical 

nature of architectural practice itself. Its objective is to generate new knowledge and insights that can 

be directly applied within the context of architectural design. 

 

 

 

 

FIGURE 4 OVERVIEW OF METHODOLOGY EMPLOYED IN THE RESEARCH DESIGN PROCESS (AUTHOR, 2023) 



24 

While the "research for design" and "practice-led research" principles remain fundamental in 

informing our approach, we acknowledge the limitations of actively engaging with architects in their 

design processes. Therefore, to gain an in-depth understanding of how emerging building technologies 

are utilized and their impact on the built environment, we will predominantly employ the case study 

method. Our approach involves a detailed examination of select projects and relevant contextual 

factors, providing valuable insights into the integration of these technologies and their contributions 

to contextually responsive building practices in the South African context within the past 15 years. The 

case studies will serve as specific examples, exploring how emerging building technologies interact 

with local conditions and the inherent values they produce, shaping the trajectory of architecture in 

South Africa. Through a mixed-method approach involving qualitative and empirical analysis, we aim 

to comprehensively assess the potential of EBTs in enhancing sustainability and overall building 

performance in the country. 

The literature review component of this study focuses on three main areas: the theory of technology, 

current building practices, and the architectural design process within the South African context. By 

examining relevant literature and scholarly works, we aim to gain a comprehensive understanding of 

the existing knowledge and theories surrounding these topics. This exploration will provide a 

theoretical foundation for our study and help identify gaps or areas for further investigation. 

This study also aims to define the term "emerging building technology" within the context of the 

literature. By conducting a thorough review of relevant literature, we will seek to establish a clear 

understanding of what constitutes emerging building technology and its various manifestations within 

the architectural field. This definition will serve as a guiding framework for identifying and scoping the 

case studies included in our research. Furthermore, it will enable us to effectively address the research 

question by exploring how the integration of these emerging technologies influences sustainable and 

contextually responsive building practices in South Africa. Through this process, we seek to contribute 

to the existing body of knowledge and provide valuable insights into the role of emerging building 

technologies in shaping the future of architectural design. 

In the second phase of empirical research, we will conduct case studies to gather first-hand data and 

insights. The purpose of these case studies is to examine specific projects that exemplify the 

integration of emerging building technologies in South Africa and their impact on sustainable and 

contextually responsive building practices. A taxonomy of criteria will be developed to guide the 

selection of these case studies, considering factors such as technological innovation, environmental 

performance, cultural relevance, and community engagement. 

Site visits will be conducted to four chosen projects located in Gauteng, South Africa. These visits will 

provide an opportunity to observe and document the implementation of emerging building 

technologies in practice, as well as to engage with the architects, designers, and stakeholders involved. 

The selected projects will represent a diverse range of building typologies and contexts, allowing for a 

comprehensive analysis of the integration of emerging building technologies within the South African 

built environment. 

Throughout this research, we will rely on a range of authoritative sources and in-text citations to 

support our findings and analysis. These sources may include academic journals, books, reports, and 

reputable online publications. By drawing upon established scholarship and empirical evidence, we 

aim to ensure the rigor and validity of our research, contributing to the body of knowledge in the field 

of architectural design and technology in the South African context. 
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3.2 Research design & methodology:  

The research strategy employed in this study is a mixed methods approach, combining qualitative and 

empirical research methods (Creswell, 2014: 1-2). The qualitative component involves a literature 

review, examining relevant literature and scholarly works to gain insights into the theory of technology, 

current building practices, and the architectural design process within the South African context 

(Denyer & Tranfield, 2003: 672). By setting out for a deeper understanding of the theme of EBTs 

through existing literature, qualitative exploration helps identify gaps in existing knowledge and 

informs the research question and objectives. 

The empirical component of the study includes conducting case studies and site visits (Yin, 2018). The 

purpose of these case studies is to gather firsthand data and insights on the integration of emerging 

building technologies in specific projects (Hancock et al., 2019). By engaging with architects, designers, 

and stakeholders, researchers can gain a deeper understanding of the challenges, successes, and 

impacts of these technologies in real-world contexts (Eisenhardt, 1989). The selection of case studies 

will be guided by a taxonomy of criteria, ensuring a diverse range of building typologies and contexts 

are represented (Creswell, 2014: 1-2). 

The mixed methods approach is justified by the complex nature of the research topic, allowing for a 

more holistic and nuanced exploration of the integration of emerging building technologies in South 

Africa (Creswell 2014: 2). The qualitative component provides a theoretical framework and a broader 

understanding of the subject as discussed, while the empirical component offers real-world insights 

and practical implications (Tashakkori & Teddlie, 2010). By combining these approaches, the study 

aims to generate comprehensive and well-rounded findings that can contribute to both theoretical 

knowledge and practical applications. 

The research paradigm adopted for this study is primarily a combination of interpretivism and 

constructivism (Crotty, 1998). Interpretivism allows for the exploration of the theory of technology, 

current building practices, and the architectural design process from multiple perspectives and 

interpretations (Guba & Lincoln, 1994). Constructivism emphasizes the active construction of 

knowledge through the interaction between the researcher and the research subject (Crotty, 1998). In 

this study, constructivism is reflected in the process of defining and understanding the term "emerging 

building technology" through a comprehensive review of relevant literature, actively engaging with 

existing knowledge and constructing an understanding based on synthesis (Hesse-Biber & Leavy, 

2011).  

In summary, the mixed methods approach, combining qualitative and empirical research methods, is 

employed in this study to comprehensively investigate the integration of emerging building 

technologies in South Africa. The qualitative component involves a literature review to gain theoretical 

insights, while the empirical component includes case studies and site visits to gather first-hand data. 

The research paradigm combines interpretivism and constructivism to explore multiple perspectives 

and actively construct knowledge. By employing this approach, the study aims to contribute to the 

existing body of knowledge in the field of architectural design and technology in the South African 

context. 
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3.3 Research methodology 

3.3.1 Formulating key terms 

To identify building practices that evolve and extend beyond current day practices, it is vital to 

understand what these terms mean. Prominent terms in this study include building technologies, 

current practice, and emerging building technologies (EBTs).  

As a research group, the members collaborated to meticulously define and refine these key terms 

through comprehensive desktop research and sourcing credible literature sources. Over a period of 3 

weeks, our collective efforts culminated in the final articulation of precise definitions for each term. 

Presented below are graphical representations of the step-by-step process involved in formulating the 

definitive understanding of "Emerging Building Technologies."  

Step 1: In Figure 4, the concepts formulated during the initial draft of the definition developed by the 

research group are depicted. Among the crucial concepts identified were "indigenous building 

technologies" and "digital manufacturing," which laid the foundation for creating a graph to visualize 

and plot the relationships between these concepts. 

Step 2: In Figure 5, the graph used for plotting the concept of tectonic relationships in the form of a 

Cartesian plane is presented. This graph played a crucial role in defining the concept of Emerging 

Building Technologies (EBTs), as it allowed us to visualize and understand the interconnections and 

correlations between different tectonic elements. The insights gained from this graph were 

instrumental in developing the definition of EBTs.  

In the center of the Cartesian plane, we position current building practices. Surrounding this central 

point, the brown arrows represent the potential opportunities for building practices to be expanded 

and enhanced through the process of development or the adoption of new technologies. These arrows 

signify the potential directions in which the building practices can evolve, exploring innovative 

approaches and integrating emerging building technologies to address challenges and improve the 

overall performance and responsiveness of the built environment. 

FIGURE 5 DIAGRAM DEPICTING THE CONCEPTS CREATED TO FORM THE DEFINITION OF EBTS (DIT 801, 2023) 
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Step 3: As the definition of EBTs evolved, it became evident that the Cartesian plane alone was 

insufficient for adequately capturing the degrees of building technologies. To overcome this limitation, 

a chart was developed, as depicted in figure 7 below. This chart employs quadrants rather than axis 

lines, providing a more comprehensive approach to rank and categorize building technologies. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this chart, the quadrants represents the various degrees of emergence for building technologies. 

Here, technologies are classified into three distinct categories: less emerging, semi-emerging, and 

more emerging being on the outermost quadrant. The placement of each technology within the chart 

FIGURE 6 CARTESIAN PLANE DEPICTING THE PLACEMENT OF 

TECHNOLOGY WITHIN CURRENT BUILDING PRACTICES AND THE 

POTENTIAL FOR EBTS (BOTHMA, 2022). 

FIGURE 7 FINALISED CHART FOR WHICH BUILDING TECHNOLOGY WILL BE PLOTTED. (DIT 801, 2023) 
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allows for a nuanced understanding of its level of advancement and potential impact on the built 

environment. 

3.3.2 Literature review 

The first component of this study involves a systematic literature review examining relevant literature 

and scholarly works related to the integration of emerging building technologies in the South African 

context. The purpose of the literature review is to gain a comprehensive understanding of the theory 

of technology, current building practices, and the architectural design process within South Africa. By 

analysing existing literature, the study aims to establish a theoretical foundation, and inform the 

research question and objectives. (Webster & Watson, 2002; Khan et al., 2003). The purpose of this is 

to fully understand the theme of EBTs and summarise the existing knowledge and application thereof 

with the aim to identify gaps in knowledge that could be filled by this study.  

The literature review methodology is applied by conducting a thorough search and review of academic 

journals, books, reports, and reputable online publications (Tranfield et al., 2003:207). The selected 

sources are critically evaluated and synthesized to extract key findings, concepts, and theories. This 

process helps to identify the existing knowledge, theories, and best practices in the field, as well as 

providing a context for the study (Fink, 2014). 

The literature review is structured around different theories and themes, as depicted in Figure 7, which 

collectively form the tectonic trajectory. These key themes include traditional hand-based tectonics, 

the paradigm shift from hand to machine, digital manufacturing, hybrid tectonics, eco-tech, and 

contextual responsiveness. Together, these themes constitute the theoretical framework, providing 

the foundation for the argument on how Emerging Building Technologies (EBTs) can contribute to 

enhancing current building practices to be more contextually responsive. 

 

FIGURE 8 A REPRESENTATION OF THE STRUCTURE OF THE LITERATURE REVIEW ACCORDING TO THE THEMES AND THEORIES 

EXPLORED. (AUTHOR, 2023) 

The justification for employing a literature review methodology lies in its ability to provide a solid 

theoretical framework for the research and establish the current state of knowledge on the subject 

matter (Boote & Beile, 2005:3). The literature review explores how these themes and theories 
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contribute to the integration of emerging building technologies in current architectural practices to 

achieve contextually responsive and sustainable built environments. Additionally, the literature review 

helps identify gaps or areas for further investigation, enabling the study to contribute to the larger 

theme of EBTs.  

3.3.3 Case study method 

During the second phase, case studies will be employed that use a mixed method approach and make 

use of “multiple sources of evidence” (Yin, 2009: 165). The case study methodology is utilized in this 

study to gather empirical data and insights on the integration of emerging building technologies in 

South Africa. Case studies involve an in-depth examination of specific projects or instances that 

exemplify the use of these technologies and their impact on sustainable and contextually responsive 

building practices (Yin, 2018: 59). By conducting case studies, the research aims to gain a deeper 

understanding of the practical implementation, challenges, successes, and outcomes of various EBTs 

in the South African built environment over a 15-year period.  

The case studies are selected using a taxonomy of criteria that consider factors such as technological 

innovation in the form of i. building materials, ii. construction processes, and iii. structural systems. As 

seen in the figure below, the case studies are sorted and analysed according to their modes of 

production, developmental status and the value the projects have created. These criteria ensure a 

diverse range of building typologies and contexts are represented in the study, allowing for a 

comprehensive analysis of the integration of emerging building technologies within the South African 

built environment. 

The justification for employing case studies as a research methodology lies in their ability to provide 

rich and detailed insights into specific instances or projects (Yin, 2018: 59). They offer a holistic view 

of the integration of emerging building technologies, considering the social, cultural, economic, and 

environmental factors at play. The case study methodology allows for an in-depth exploration of 

specific contexts and provides a more nuanced understanding of the subject matter, complementing 

the theoretical insights gained from the literature review (Fidel, 1984: 273). It allows for the 

examination of the complexities and intricacies of the integration of emerging building technologies in 

South Africa, providing a deeper level of analysis and understanding (Eisenhardt, 1989).  

Through the detailed examination of case studies, Fidel (1984: 273) explains that the research can 

generate valuable empirical evidence and practical implications that contribute to the existing body of 

knowledge in the field of architectural design and technology. 

In summary, the literature review methodology is employed to establish a theoretical foundation and 

identify gaps in knowledge, while the case study methodology is utilized to gather empirical data and 

insights on the integration of emerging building technologies in South Africa. The literature review 

FIGURE 9 EXAMPLE OF THE FIRST CASE STUDY CAPTURED IN THE CATALOGUE CREATED (AUTHOR, 2023) 
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provides a theoretical framework and context for the study, while the case studies offer real-world 

perspectives and in-depth analysis of specific projects. By employing these methodologies, the study 

aims to provide a comprehensive and well-rounded exploration of how EBTs can enhance the 

contextual responsiveness of building practices in South Africa. 

 

3.4 Limitations, delineation, and assumptions of the study    

3.4.1 Limitations: 

This research study is limited by various factors. Firstly, time constraints may limit the amount of 

time available to gather and analyse data, as well as write up findings. Additionally, the availability of 

data on current building technologies and emerging technologies within South Africa may be limited. 

Moreover, the time period for this study is from 2008 to 2023, which may limit the number of 

projects that can be assessed due to the lack of data availability. 

3.4.2 Delineations: 

This research study is delimited to three specific areas: the South African context, current building 

technology practices, and emerging technologies. Case studies are therefore limited to projects 

showcasing the implementation of current building practice and emerging technology in South 

Africa. The time period focused on in this study is over 15 years. The reason for this is to create a new 

spectrum on the tectonic trajectory where 15 years are considered the time for technologies to be 

expanded on.  

3.4.3 Assumptions: 

This research study operates on certain assumptions. Firstly, the timeline for assessing emerging 

technologies will be from 2008 to the present, a limit of 15 years. Secondly, emerging technologies 

will encompass materials, techniques, and structural systems (Refer to definition). Thirdly, the 

definition of emerging technologies used in this study is our own and will be used to assess and 

compare current and emerging practices. Lastly, emerging technologies will fall under the categories 

of high tech, low tech with developed and underdeveloped. 

3.4.4 Contextual Factors: 

This research study recognizes the importance of contextual factors in promoting sustainable and 

culturally sensitive design and building practices in South Africa. The three spheres that are mutually 

exclusive within South Africa's contextual factors are social, economic, and environmental. 
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4. 4. 4. 4. Data analysis  

To facilitate the analysis, a systematic taxonomy approach was employed, wherein each case study 

was analysed within a catalogue created specifically for this study. This taxonomy provided a 

structured framework for organizing and categorizing the data based on key criteria such as extracting 

and sorting data from each case study according to i. building materials, ii. construction processes, and 

iii. structural systems identified. The catalogue further sorts this data according to the level of 

technological advancement, ranging from low-tech to high-tech, and the level of development, ranging 

from underdeveloped to developed. These frameworks enabled a comprehensive evaluation of the 

case studies and allowed for comparisons and insights regarding the contextual responsiveness of the 

practices employed. 

The justification for employing these data analysis techniques lies in their ability to provide a structured 

and systematic approach to analyse and interpret the data collected (Guest, Namey, & Mitchell, 2013). 

By employing a taxonomy and the above framework, the analysis process becomes more transparent 

and replicable, enhancing the reliability and validity of the findings. Additionally, by organizing the data 

along the low-tech to high-tech and the contextually responsive values spectra, we can identify trends, 

patterns, and variations in the contextual responsiveness of the case studies. The collected data will 

be further grouped and analysed according to key themes related to the contribution of the case 

studies to contextual responsiveness within the South African context. This includes assessing the 

projects' level of sustainability, considering the social, economic, and environmental impacts of the 

designs. By examining these key themes, the study aims to provide a comprehensive understanding of 

the contextual response achieved through the integration of emerging building technologies in South 

Africa. 

Phase 1: filtering according to codes 

The case studies are filtered according to the following codes: 

1.1. <contextually responsive> 

1.2. <low-tech> <high-tech>  

Two filtering processes are employed to identify and group data into relevant information in order to 

extract valuable insights into the success of incorporating EBTs into the design process. The first 

analysis process is to analyse the catalogue according to a quantitative method.  

1.1 Each of the 50 case studies are filtered according to the values that contain the term <contextually 

responsive>. 

 

By filtering the catalogue according to this code, 23 case studies out of the total 50 captured present 

values that bring a contextually responsive value. The filtered catalogue was captured and will be used 

for further analysis where emerging building technologies will be analysed, as seen in phase 2.   

FIGURE 10 THE HEADINGS PRESENTED IN THE CATALOGUE, FOCUSING ON THE CRITERIA WITHIN THE “VALUE” COLUMN (AUTHOR, 2023) 
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1.2 Each of the 50 case studies are then filtered according to the values that contain the terms both 

<low-tech> <high-tech>  

Upon filtering the catalogue based on the values of both <low-tech> and <high-tech>, it was found that 

7 out of the total 50 case studies demonstrated a hybrid approach to their projects. This hybrid 

approach indicates a combination of low-tech and high-tech modes of production, suggesting a 

deliberate effort to integrate traditional and modern technologies in these projects. 

Additionally, when filtering the case studies based on their contextually responsive values, it was 

observed that 7 out of the 23 case studies met these criteria. This indicates that approximately one-

third of the projects analysed in the study were contextually responsive, considering the specific needs 

and environmental conditions of their respective contexts. 

The presence of both hybrid approaches and contextually responsive projects among the case studies 

suggests a positive trend towards sustainable and contextually sensitive architectural design in the 

South African built environment. The integration of both low-tech and high-tech methods 

demonstrates a balanced and adaptive approach to construction, while the significant representation 

of contextually responsive projects indicates a growing awareness and consideration of local 

environmental and cultural contexts in architectural practice. 

Phase 2: filtering according to emerging building technologies 

Each of the 23 contextually responsive case studies and subsequently 7 hybrid studies are further 

categorised according to links found within: 

i. building materials 

ii. construction processes 

iii. structural systems  

 

 

FIGURE 11 AN EXAMPLE OF A CASE STUDY CONTAINING BOTH THE CODES <LOW-TECH> <HIGH-TECH> WITH THE “VALUE” COLUMN CONTAINING 

A CONTEXTUALLY RESPONSIVE VALUE (AUTHOR, 2023) 

FIGURE 12 AREAS FOCUSED ON FOR THE EXTRAPOLATION OF DATA (AUTHOR, 2023) 
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Of the 7 hybrid case studies: 

i. 0 of 7 case studies made use of EBTs in the form of building materials. 

ii. 7 of 7 case studies made use of EBTs in the form of construction techniques. 

iii. 1 of 7 case studies made use of an EBT in the form of the structural system. 

The analysis of the 7 hybrid case studies revealed the following findings: 

i. None of the 7 case studies made use of Emerging Building Technologies (EBTs) in the form of building 

materials. This suggests that traditional building materials were predominantly employed in these 

projects, indicating a preference for familiar and locally available materials. 

ii. All 7 of the case studies made use of EBTs in the form of construction techniques. This indicates a 

strong inclination towards adopting modern construction methods and innovative techniques in the 

building process. The integration of EBTs in construction techniques highlights the willingness of 

architects and builders to explore new approaches that enhance efficiency and quality. 

iii. Only 1 of the 7 case studies made use of an EBT in the form of the structural system. This indicates 

a limited application of emerging structural technologies in the hybrid projects analysed. The use of 

EBTs in the structural system suggests potential for exploring more advanced and efficient structural 

solutions in future projects. 

Overall, the findings suggest that while there is a significant integration of EBTs in construction 

techniques, there is a lack of utilization of EBTs in building materials and structural systems among the 

hybrid case studies. This presents an area for further investigation and exploration, as there may be 

untapped opportunities for enhancing sustainability and contextually responsive design through the 

adoption of innovative building materials and structural technologies. 

Phase 3: representing the data in a diagram system  

A diagrammatic system, as described in the methodology section, was utilized to categorize building 

technologies based on their mode of production (high-tech or low-tech) and development status 

(underdeveloped or developed) within the South African context. Each quadrant in the diagram 

represents a specific combination of these criteria. Below in figure 13, we see the colour 

representation for each building technology. This acts as the legend to read the diagrams to follow.  

 

 

 

 

 

 

 

 

 

FIGURE 13 COLOUR CODED CATEGORIES USED FOR THE 

GRAPHICAL REPRESENTATIONS (DIT 801, 2023) 
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In the diagram, the innermost section of each quadrant signifies that the emerging building technology 

is relatively more common in South Africa, indicating a certain level of familiarity and adoption within 

the industry. Conversely, the outermost section of each quadrant denotes that the EBT is classified as 

extremely emergent, suggesting that it is among the first of its kind to be introduced in the region, 

with limited existing applications. 

Furthermore, the middle quadrant indicates EBTs that lie between the two extreme classifications. 

These technologies demonstrate a moderate level of emergence, potentially indicating ongoing 

development and gradual integration within the South African building industry. 

The use of this diagrammatic system allows for a comprehensive visualization of the range of emerging 

building technologies and their respective levels of adoption and development in the context of South 

Africa. This approach provides valuable insights into the current landscape of EBTs within the region 

and offers a foundation for understanding their potential impact on sustainable and contextually 

responsive building practices. 

 

The following diagram below illustrates the total 50 case studies within the catalogue where the EBTs 

are captured in their respective quadrants. Figure 15, displayed below, provides a comprehensive 

representation of the collected data. The diagram illustrates that the distribution of EBTs in South 

Africa is balanced between those classified as high-tech and low-tech. However, it is noteworthy that 

the majority of these EBTs are underdeveloped within the South African context. 

 

 

 

 

FIGURE 14 THE GRAPH USED TO PLOT THE LEVEL OF EMERGENCE OF THE 

TECHNOLOGIES ANALYSED IN THE CATALOGUE (DIT 801, 2023) 
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Upon closer examination, the data reveals that there is a higher prevalence of emerging construction 

processes compared to materials or structural systems, as evidenced by the greater frequency of blue 

dots on the diagram. This suggests that innovative construction techniques are more actively explored 

and adopted in the country. 

The diagram also indicates that most of the EBTs fall within the category of medium emergence. This 

means that while they are not exceptionally rare, they are also not widely prevalent within the 

industry. The status of these building technologies appears to be relatively unstable, with the potential 

to gain more prominence and integration into the South African built environment over time. 

Furthermore, the predominance of underdeveloped EBTs suggests that there is substantial room for 

growth and adoption within the industry. As the technology and construction sectors evolve, these 

emerging building technologies have the potential to become more widely accepted and play a 

significant role in shaping the future of sustainable and contextually responsive building practices in 

the country. 

 

 

 

 

 

 

FIGURE 15 GRAPH SHOWING ALL CASE STUDIES PLOTTED ACCORDING TO THE LEVEL OF EMERGENCE 

OF THE TECHNOLOGIES (DIT 801, 2023) 



36 

The following diagram below (figure 16) provides a visual representation of the mode of production 

and development status of the construction processes used in the case studies. Among all three 

building technology diagrams, this one is the most populated, indicating that emerging construction 

processes are the most prominent among emerging building technologies in South Africa.  

It is worth noting that all seven of the hybrid case studies from Phase 1 employed this construction 

process, further highlighting its significance and prevalence in the country's architectural practices. 

These can be seen by the blue semi-circles, indicating the data falls within both the low- and high-tech 

quadrants to form the hybrid.  

 

Upon closer examination of the data, it becomes evident that most construction processes fall within 

the category of medium-level emergence. This suggests that these processes are not exceedingly rare 

but are also not widely established within the industry. Instead, they hold a middle-ground position in 

terms of their adoption and integration into the South African built environment. 

The prominence of emerging construction processes in South Africa underscores the industry's 

continuous pursuit of innovative and contextually responsive approaches to building design and 

construction. By blending low-tech and high-tech elements in a hybrid manner, architects and builders 

can achieve a balance between tradition and modernity, catering to the specific needs and 

environmental conditions of the region. 

 

FIGURE 16 GRAPH SHOWING ALL CASE STUDIES PLOTTED ACCORDING TO THE LEVEL OF EMERGENCE OF THE CONSTRUCTION PROCESSES (DIT 801, 

2023) 



37 

 

Figure 17 below displays a diagram depicting the emerging structural systems used in the case studies. 

This diagram reveals a distinct contrast in the development status of these technologies. The data 

shows that most structural systems classified as emerging in South Africa are both high and low-tech, 

however very underdeveloped. 

The prevalence of underdeveloped structural systems points to a potential area for further exploration 

and innovation in the country's architectural practices. While emerging building technologies, such as 

hybrid low-tech and high-tech construction processes, have seen greater integration and application, 

the same level of advancement has not been achieved in the realm of structural systems. 

Notably, among the 7 hybrid case studies, project 36 stands out as the only one that adopts hybrid 

emerging building technology (EBT) in the form of a structural system. This finding indicates the 

uniqueness and innovative nature of project 36, as it combines both low-tech and high-tech elements 

in its structural design. However, this is 1 of 7 instances in the total of 50 case studies, suggesting that 

the integration of hybrid EBTs in the form of a structural system is relatively rare in the context of 

South Africa. 

 

 

 

FIGURE 17 GRAPH SHOWING ALL CASE STUDIES PLOTTED ACCORDING TO THE LEVEL OF EMERGENCE OF THE STRUCTURAL 

SYSTEMS (DIT 801, 2023) 
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Lastly, in Figure 18, we observe the distribution of emerging building materials (represented by red 

dots) from the case studies. The diagram reveals that a significant portion of the emerging building 

materials falls within the medium range of emergence. This implies that while these materials are not 

extremely rare, they are also not yet widely adopted in the South African building industry. 

Notably, out of the seven hybrid case studies, none of them incorporated emerging building materials 

as part of their design. This finding indicates that the integration of hybrid building materials (a 

combination of low-tech and high-tech materials) is not commonly explored or implemented in the 

context of South Africa. This absence may be attributed to several factors, including the challenges of 

procuring and combining different types of materials, potential complexities in construction 

techniques, and a lack of awareness or familiarity with the benefits and possibilities of using hybrid 

building materials. 

The analysis of specific case studies that embody both a hybrid mode of production and contextually 

responsive values provides valuable insights into the integration of emerging building technologies 

(EBTs) into the South African built environment. One such case study, Project 26: House Gardiner, 

designed by Paul Marais in Johannesburg, Gauteng in 2014, exemplifies a hybrid eco-tech solution that 

spans different levels of technological emergence in the South African context. The use of rammed 

earth mixed with a polymer for building materials is classified as an extreme level of emergence, 

indicating its novelty and rarity in the country (Simply Sustainable, 2023). While it represents a cutting-

edge approach to construction, it remains underdeveloped in the context of South Africa, presenting 

opportunities for further exploration and advancement. 

FIGURE 18 GRAPH SHOWING ALL CASE STUDIES PLOTTED ACCORDING TO THE LEVEL OF EMERGENCE OF THE BUILDING 

MATERIALS (DIT 801, 2023) 
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On the other hand, the construction methods and structural system employed in House Gardiner fall 

within the medium quadrant of technological emergence. This suggests that these aspects of the 

project are not extremely rare but also not entirely commonplace in the South African building 

industry. The use of both low-tech and high-tech methods in construction, such as hand and pneumatic 

rammers for wall ramming (Simply Sustainable, 2023), reflects a hybrid approach that combines 

traditional techniques with more modern tools. 

The structural system, which consists of cement-stabilized earth with a polymer-stabilized layer above, 

further demonstrates the integration of diverse technologies in a balanced manner. The combination 

of cement-stabilized earth with a polymer-stabilized layer showcases the versatility and innovation of 

the eco-tech solution (Simply Sustainable, 2023). While the use of cement-stabilized earth involves 

low-tech mixing methods by hand, the polymer-stabilized layer incorporates high-tech techniques with 

the use of a rotary mixer and a rammer for placement and compaction. 

Overall, Project 26 embodies the principles of contextually responsive design by harnessing emerging 

building technologies in a thoughtful and balanced manner. The extreme emergence of rammed earth 

mixed with polymer as a building material presents an exciting frontier for sustainable construction in 

South Africa, while the medium emergence of construction methods and structural system indicates a 

gradual integration of innovative techniques in the industry. By navigating the interplay between low-

tech and high-tech approaches, House Gardiner sets an example of how hybrid eco-tech solutions can 

contribute to a more sustainable, contextually responsive, and socially conscious built environment in 

the country. 

 

 

FIGURE 19 GRAPH SHOWING PROJECT 26: HOUSE GARDINER, DESIGNED BY PAUL MARAIS IN 

JOHANNESBURG, GAUTENG IN 2014 (AUTHOR, 2023) 
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Project 27: Soil and Serenity, designed by Veld Architects and completed in Centurion, Gauteng, in 

2022, offers another compelling example of an eco-tech hybrid solution that blends low-tech and high-

tech approaches while remaining contextually responsive and economically viable. The building 

materials used in this project include rammed earth walls made on-site, utilizing soil sourced from 

excavations. The construction process involves plywood formwork and a pneumatic press, making use 

of both low-tech and high-tech elements. The use of simple methods for constructing the walls reflects 

a low-tech approach, while the incorporation of industrial machines like pneumatic compressors 

represents a high-tech component of the project. 

 

 

 

 

 

 

 

 

 

 

 

Contextual responsiveness is emphasized in Soil and Serenity through the incorporation of locally 

sourced soil, paying homage to the site's surroundings and cultural context. This approach aligns with 

the principles discussed by Ampofo-Anti (2017) and Slessor (1997), who highlighted the importance of 

sustainable and contextually relevant architectural solutions. 

Moreover, the project's emphasis on rammed earth as a building material reflects a shared 

characteristic with Project 26: House Gardiner, showcasing a continuation of the use of this sustainable 

and cost-effective material in the South African context. Both projects demonstrate a conscious effort 

to utilize locally available resources, reduce environmental impacts, and create resilient and adaptable 

structures (GreenBuilder, 2015). 

Additionally, the employment of local labour in both projects not only enhances the social value by 

providing job opportunities and skills training but also fosters a deeper connection with the community 

and the built environment. This aspect aligns with the principles of ecological design and sustainable 

architecture, emphasizing the importance of socially responsive design (Slessor, 1997). 

In conclusion, Projects 26 and 27 exemplify the potential of hybrid eco-tech solutions in the South 

African architectural landscape. By integrating both low-tech and high-tech elements, these projects 

demonstrate how architects can leverage emerging building technologies while honouring local 

traditions and resources. The use of rammed earth in both projects highlights its significance as a 

FIGURE 20 GRAPH SHOWING PROJECT 27: SOIL AND SERENITY, DESIGNED BY VELD 

ARCHITECTS CENTURION, GAUTENG, IN 2022 (AUTHOR, 2023) 
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sustainable and versatile building material. Furthermore, the focus on contextual responsiveness and 

the inclusion of local labour underscores the social, cultural, and environmental awareness that drives 

these innovative designs. As the building industry continues to evolve, further research and exploration 

into eco-tech solutions will enable architects and builders to create a more sustainable, contextually 

responsive, and socially inclusive built environment in South Africa. 

2222 Discussion    
The analysis of current building practices within the South African context from the past 15 years, as 

shown in the catalogue, reveals a diverse range of approaches encompassing both traditional and 

modern materials, techniques, and structural systems. Traditional practices that have persisted over 

time utilize locally sourced materials like clay, thatch, and stone, reflecting a deep connection with the 

region's cultural heritage and sustainable resource utilization (Calitz & Wium, 2022: 29-37). For 

example, the Mapungubwe Interpretive Centre designed by Peter Rich in 2009 showcases the use of 

traditional building practices with locally sourced stones and soil, integrating historical wisdom into 

contemporary architecture (Rich, 2009). 

It is crucial to evaluate these practices within the broader context of technological advancement. The 

slow uptake of technology in the construction industry, compared to other sectors like manufacturing, 

agriculture, and entertainment (Calitz & Wium, 2022: 29-37), suggests that traditional practices 

continue to hold relevance and importance in the South African built environment. 

However, it is essential to recognize that modern building practices in South Africa seldom rely solely 

on traditional techniques, often involving a blend of traditional and modern-day approaches. The 

integration of modern materials like concrete, steel, and glass is common in contemporary 

construction, allowing architects and builders to achieve innovative design solutions and respond to 

evolving demands (Rich, 2009). 

Both traditional and modern building practices in South Africa are regulated by the South African 

National Standards (SANS) and the South African Bureau of Standards (SABS), ensuring adherence to 

safety, quality, and environmental standards. 

By assessing the current building practices in South Africa, this study contributes to the broader 

understanding of the interplay between tradition and innovation in the country's architectural 

landscape. The incorporation of both traditional and modern technologies underscores the dynamic 

and evolving nature of architectural practices in South Africa, as architects navigate the complexities 

of contextual responsiveness and sustainability. 

Hybrid Eco-Tech: Fusing Low-Tech and High-Tech Approaches 
The presence of hybrid eco-tech in the form of seven case studies highlights the potential of combining 

low-tech and high-tech approaches in architectural design and construction. This concept resonates 

with the ideas put forth by Behnam (2017: 1-7) regarding the integration of human-dominated 

ecological systems from the past with high-tech solutions. The notion of a hybrid approach, as 

advocated by Behnam, emphasizes the importance of drawing inspiration from traditional wisdom 

while embracing innovative technologies to create harmonious and contextually responsive structures. 

However, the limited number of hybrid case studies incorporating both building materials and 

structural systems in hybrid eco-tech indicates that this approach is still relatively uncommon in the 

South African building industry. This finding aligns with the work of Louw (2000) and Steyn (2020), 

which emphasized the challenges and complexities architects face in balancing tradition and 
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innovation. The scarcity of hybrid building materials and structural systems suggests the need for 

further research and advocacy in this area to promote the widespread adoption of hybrid eco-tech 

principles. 

Emerging Construction Processes: Key Drivers of Technological Advancement 
The prevalence of emerging construction processes as the most prominent EBTs in the South African 

built environment reinforces the significance of technological advancement in architecture. This 

finding resonates with insights from Slessor (1997: 5-7), who emphasized the importance of embracing 

high-tech approaches to achieve optimal performance and ecological responses in sustainable 

architecture. The prominence of emerging construction processes underscores their role as key drivers 

of innovation and efficiency in building practices, providing architects with opportunities to respond 

to specific environmental and social needs. 

Nonetheless, the lack of integration of emerging building materials among the hybrid case studies 

highlights a potential gap in the synergy between construction processes and materials. This finding 

aligns with the work of Schmidt (2006: 133), who emphasized the need for architects to work closely 

with the building industry and craftsmen to achieve a balanced integration of technology. Further 

exploration of the factors influencing the selection and utilization of building materials in hybrid eco-

tech projects would provide valuable insights for architects and builders seeking to enhance the 

contextual responsiveness of their designs. 

Future Research and Implications 
The limitations of this study, such as the sample size of 50 case studies and the focus on the current 

state of EBTs, present avenues for future research. To gain a more comprehensive understanding of 

EBTs' impact on building performance and sustainability, future studies could employ a longitudinal 

approach to track the progress and evolution of EBTs in the South African building industry over time. 

Additionally, exploring the performance metrics and user experiences of projects utilizing EBTs would 

contribute to a more holistic understanding of their effectiveness and potential benefits. 

The significance of hybrid eco-tech and the importance of emerging construction processes in the 

South African context call for continued research and exploration in this field. Researchers and 

practitioners should engage in ongoing dialogue with the literature, drawing on the insights of authors 

like Ampofo-Anti (2017), who underscored the importance of sustainability and environmental 

concerns in architectural practice. By linking the findings of this study with the broader discourse on 

ecological design and sustainable architecture, the building industry can leverage emerging 

technologies to achieve more contextually responsive and environmentally conscious designs. 

The integration of emerging building technologies in the South African built environment presents both 

challenges and opportunities for architects and builders. The presence of hybrid eco-tech and the 

prevalence of emerging construction processes offer promising pathways for creating sustainable and 

contextually responsive structures. However, the limited adoption of hybrid building materials and the 

need for further research indicate the complexities of achieving a holistic integration of technology. 

By drawing on the insights from the literature review and contextualizing the findings, this study 

provides a comprehensive understanding of the current state of EBTs in South Africa. The discussion 

highlights the significance of ongoing research and exploration in the field of eco-tech and architectural 

design. As the building industry continues to evolve, embracing the potential of emerging technologies 

and fostering a deeper understanding of their implications will drive innovation and progress toward 

a more resilient, environmentally conscious, and culturally relevant built environment in South Africa. 
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3333 Conclusion    
The culmination of the literature review, data analysis, and discussion has shed light on the significance 

of integrating emerging building technologies (EBTs) in the South African built environment. The study 

explored the historical significance and evolution of tectonics, the role of technology in architectural 

design, the concept of hybridity in architecture, ecological design and sustainable architecture, and 

contextual responsiveness. These theories provided valuable insights into the interplay between 

tradition and innovation, highlighting the potential for a hybrid eco-tech approach that fuses 

sustainable low-tech and high-tech solutions to create contextually responsive and sustainable 

architectural designs. 

The data analysis presented a comprehensive evaluation of current building practices within the South 

African context, revealing a diverse range of approaches that encompass both traditional and modern 

materials, techniques, and structural systems. The presence of hybrid eco-tech in some case studies 

demonstrated the potential of combining low-tech and high-tech approaches to achieve contextually 

responsive and environmentally conscious designs. The prevalence of emerging construction 

processes emphasized the role of technological advancement in driving innovation and efficiency in 

building practices. 

The discussion drew connections between the research findings and the broader discourse on 

ecological design and sustainable architecture. It highlighted the importance of ongoing research and 

exploration in the field of eco-tech and architectural design, while also acknowledging the challenges 

and complexities architects face in balancing tradition and innovation. The integration of both 

traditional and modern technologies underscored the dynamic and evolving nature of architectural 

practices in South Africa, as architects navigate the complexities of contextual responsiveness and 

sustainability. 

Overall, the research results underscore the significance of incorporating emerging building 

technologies to enhance sustainable and contextually responsive building practices in South Africa. 

The findings contribute to a deeper understanding of the challenges and opportunities in adopting 

hybrid eco-tech principles, where low-tech and high-tech solutions coexist to achieve innovative and 

culturally relevant designs. This research offers valuable insights into the potential future 

developments in the field of eco-tech and architectural design, advocating for continued research and 

exploration to drive progress toward a more resilient and environmentally conscious built 

environment. 

 

Recommendations: 

Based on the research findings, several recommendations emerge for future studies and architectural 

practices: 

Longitudinal Studies: Conduct longitudinal studies to track the progress and evolution of EBTs in the 

South African building industry over time. This will provide valuable insights into the long-term impact 

of emerging technologies on building performance and sustainability. 

Performance Metrics and User Experiences: Explore the performance metrics and user experiences of 

projects utilizing EBTs. This will offer a more holistic understanding of the effectiveness and benefits 

of these technologies in real-world applications. 

Promote Hybrid Eco-Tech Approaches: Promote the adoption of hybrid eco-tech principles, where low-

tech and high-tech solutions are combined to achieve more contextually responsive and sustainable 
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designs. This will require ongoing research, advocacy, and collaboration between architects, builders, 

and industry stakeholders. 

Collaboration and Knowledge Exchange: Encourage collaboration and knowledge exchange between 

architects, builders, and craftsmen to achieve a balanced integration of technology in architectural 

design. This will enhance the contextual responsiveness and sustainability of building practices. 

In conclusion, the integration of emerging building technologies offers promising opportunities for 

architects and builders to create contextually responsive, sustainable, and innovative designs in the 

South African built environment. By embracing the potential of hybrid eco-tech principles and fostering 

ongoing research and exploration, the building industry can advance toward a more resilient, 

environmentally conscious, and culturally relevant future. 

4444 References    
Abdelhameed, W. A. (2019). Industrial Revolution Effect on the Architectural Design. In 2019 

International Conference on Fourth Industrial Revolution (ICFIR). DOI: 10.1109/ICFIR.2019.8894774 

Ampofo-Anti, L. (2017). Ecological design and sustainable architecture: A critical review. Journal of 

Sustainable Architecture and Civil Engineering, 2(2), 85-93. 

Bell, B. & Wakeford, K. (2008). Expanding Architecture: Design as Activism. New York: Metropolis 

Books. 

Boote, D. N., & Beile, P. (2005). Scholars before researchers: On the centrality of the dissertation 

literature review in research preparation. Educational Researcher, 34(6), 3-15. 

Calitz, S., & Wium, J. A. (2022). A proposal to facilitate BIM implementation across the South African 

construction industry. Journal of the South African Institution of Civil Engineering, 64(4), Art. #1450, 9 

pages. http://dx.doi.org/10.17159/2309-8775/2022/v64n4a3 

Candy, L. (2006). Practice Based Research: A Guide. Available from: 

https://www.creativityandcognition.com/wp-content/uploads/2011/04/PBR-Guide-1.1-2006.pdf 

[Accessed on 2 June 2023] 

Creswell, J. W. (2014). Research Design: Qualitative, Quantitative and Mixed Methods Approaches (4th 

ed.). Thousand Oaks, CA: Sage. 

Construction Industry Development Board (CIDB). (2021). Annual Report 2020-2021. Pretoria, South 

Africa: CIDB. 

Eckardt, W. Von (2023, June 14). Ludwig Mies van der Rohe. Encyclopedia Britannica. 

https://www.britannica.com/biography/Ludwig-Mies-van-der-Rohe 

Eisenhardt, K. M. (1989). Building theories from case study research. Academy of Management Review, 

14(4), 532-550. 

Elleh, N. (2006). African Architecture: Evolution and Transformation. New York: McGraw-Hill. 

Fink, A. (2014). Conducting research literature reviews: From the internet to paper. Sage Publications. 



45 

Frampton, K., Cava, J., & Graham Foundation for Advanced Studies in the Fine Arts. (1995). Studies in 

tectonic culture: The poetics of construction in nineteenth and twentieth-century architecture. 

Cambridge, Massachusetts: MIT Press. [Accessed on 3 March 2023] 

Grimm, N. B. (2015). A broader framing of ecosystem services in cities: Benefits and challenges of built, 

natural, or hybrid system function. In The Routledge Handbook of Urbanization and Global 

Environmental Change (pp. 235-245). Routledge Handbooks. DOI: 10.4324/9781315849256.ch14 

Jekot, BP. (2007). The coexistence of the “third” and “first” world in South African architecture: the 

inclusion of the “underdeveloped” in “developed” technologies in the age of globalisation. South 

African Journal of Architectural Research, 22(2), 66-78. Available from: 

https://repository.up.ac.za/handle/2263/5685?show=full [Accessed on 27 February 2023] 

Johansson, R. (2007). On case study methodology. Open House International. 32(3), 48-54. Available 

from: https://www.emerald.com/insight/content/doi/10.1108/OHI-03-2007-

B0006/full/pdf?casa_token=zkfg5XkyNOYAAAAA:VOQniz_wnqSWAGuFflaeT_VQM4OTwUHviuIG6vc3

oVU6RZUB5VfTOuJ2b4XxrgXf0fAoPTaRVSXotzY4JZH6nd0re3AcckeCT9R-gSjdd-4-PMbXL57K6Q 

[Accessed on 21 April 2023] 

Khan, K. S., Kunz, R., Kleijnen, J., & Antes, G. (2003). Five steps to conducting a systematic review. 

Journal of the Royal Society of Medicine, 96(3), 118-121. 

Le Corbusier.(1946). Towards a New Architecture. London: Architectural Press 

Loh, P. (2019). Digital Material Practice: The Agency of Making. Thesis (PhD). RMIT University, 

Australia. [Accessed on 27 February 2023] 

Loké. (2019). Tools for empowerment: In the studio and on site with Active Social Architecture - Kigali. 

In Loké, The Journal of Making: Understanding, October 2019, pp. 55-67. 

Low, I. (2014). Situated modernism: The production of locality in Africa.  [Accessed on 27 February 

2023] 

Louw, M. (2021). The search for hybrid tectonics in contemporary African architecture: Encounters 

between the global and the local. Thesis (PhD). University of Cape Town, Cape Town. [Accessed on 27 

February 2023] 

Mozhdegani, A. S., & Afhami, R. (2017). Using Ecotech Architecture as an Effective Tool for 

Sustainability in the Construction Industry. International Journal of Engineering Research & 

Technology, 7(5), 1914-1917. 

Sanders, P. (2003). Building Design Group Architects (1968-1977) A Study of their practice, buildings 

and projects. University of Natal. Available from: https://ukzn-dspace-

dmz.csir.co.za/dspace/bitstream/handle/2263/5685?show=full [Accessed on 27 February 2023] 

Schwartz, C. (2017). Introducing Architectural Tectonics: Exploring the Intersection of Design and 

Construction (1st ed.). Routledge. Available from: doi.org/10.4324/9781315735467 [Accessed on 27 

February 2023] 

Sebake, T. N. (2008). Limitations of Implementing Sustainable Construction Principles in the 

Conventional South African Design Approach. CSIR, Built Environment, Architectural Sciences. Available 

from: http://pta-dspace-



46 

dmz.csir.co.za/dspace/bitstream/handle/10204/3221/Sebake4_2008.pdf?sequence=1&isAllowed=y 

[Accessed on 11 May 2023] 

Slessor, C. (1997). Eco-tech: Sustainable Architecture and High Technology (2nd ed.). Illustrated by John 

Linden. Thames & Hudson. ISBN 0500283060, 9780500283066. 

Steyn, G. (2020). Appropriate South African Architecture - Concepts derived from vernacular traditions 

and current practices. Thesis (PhD). Cape Town: University of Cape Town. Available from: 

https://www.researchgate.net/publication/233505156_Corporate_Social_Responsibility_of_Architec

tural_Design_Firms_Towards_a_Sustainable_Built_Environment_in_South_Africa [Accessed on 27 

February 2023] 

Studio Make. (2019). Creche X3: A Student design/build project. Nelson Mandela University, Port 

Elizabeth. Available from: 

https://architecture.mandela.ac.za/Architecture/media/Store/Studio%20make/cheche/downloads/N

MU-SoA-CRECHE-X3-2019-FUNDING-DOCUMENT.pdf [Accessed on 6 July 2023] 

Tranfield, D., Denyer, D., & Smart, P. (2003). Towards a methodology for developing evidence-informed 

management knowledge by means of systematic review. British Journal of Management, 14(3), 207-

222. 

Vanderlinde, R., & Van Braak, Johan. (2010). The gap between educational research and practice: views 

of teachers, school leaders, intermediaries, and researchers. British Educational Research Journal, 

36(2), 299-316. Available from: 

https://www.tandfonline.com/doi/full/10.1080/01411920902919257?scroll=top&needAccess=true&

role=tab [Accessed on 3 June 2023] 

Webster, A., & Watson, R. T. (2002). Analyzing the past to prepare for the future: Writing a literature 

review. MIS Quarterly, 26(2), xiii-xxiii. 

Windapo, A. O., & Cattell, K. (2013). The South African Construction Industry: Perceptions of Key 

Challenges Facing Its Performance, Development, and Growth. Journal of Construction in Developing 

Countries. 18(2), 65-79. Available from: https://my.ciputra.ac.id/koas/wp-

content/uploads/2015/08/Article-6.pdf [Accessed on 27 February 2023] 

Wu, J., Wei, H., & Peng, L. (2019). Research on the Evolution of Building Technology Based on Regional 

Revitalization. Buildings, 9(7), 165. Available from: https://www.mdpi.com/2075-5309/9/7/165/htm 

[Accessed on 27 February 2023] 

Yin, R. K. (2018). Case Study Research and Applications: Design and Methods (6th ed.). Thousand Oaks, 

CA: Sage. 

 

 

 

 

 

 

 



47 

  



48 

Addendums 
1: Annotated bibliography 

 

author title year Keywords  themes Summary main concept  argument Method  gaps 

Michael 

Louw 

The search for 

hybrid tectonics 

in 

contemporary 

African 

architecture 

2000 Hybrid tectonics 

Contemporary African 

arch. 

Postcolonialism 

African identity 

Critical regionalism 

Vernacular arch. 

Sustainable design 

Craftsmanship 

Building techn. 

Structural expression 

 

Nb: ongoing; evolving  

Exploring use of hybrid tectonics in 

contemporary African architecture as a 

means of reconciling local and global 

influences and forging new architectural 

identities. 

Postcolonialism and globaliz. 

exploring the relationship between 

architecture and identity in Africa and 

the role of critical regionalism that 

reflects local values and cultural 

contexts. 

Materiality and sustainability 

hybrid tectonics, the combination of 

traditional building techniques and 

materials with modern technology and 

materials, can create a unique and 

sustainable architectural style that 

reflects the cultural identity of Africa 

 

Highlights the complexity of South 

African architecture due to the 

coexistence of first and third world 

architecture 

potential of hybrid 

tectonics to create a 

unique and sustainable 

architectural style that 

reflects the cultural 

identity of Africa. It also 

emphasizes the 

importance of considering 

the social, economic, and 

environmental factors 

when implementing 

hybrid tectonics in African 

architecture 

 

emphasizes the need for 

sustainability and cultural 

identity in African 

architecture. 

case studies to develop his 

arguments and support his 

ideas. The literature review is 

used to provide a theoretical 

framework for understanding 

hybrid tectonics in African 

architecture, while the case 

studies provide real-world 

examples of how hybrid 

tectonics can be applied in 

practice 

The lack of critical 

engagement with the 

hybridization of tectonics 

in contemporary African 

architecture. The limited 

discourse on the agency 

of materials and 

construction technologies 

in contemp. African 

architecture. 

The limited exploration of 

how the inclusion of the 

"underdeveloped" in 

"developed" technologies 

is affecting architecture in 

South Africa. 

Quotes:  explore the meaning and significance of hybrid tectonics in contemporary African architecture, and to assess the effectiveness of tectonic innovation in reconciling modernity and cultural identity" (p. 2). 

defines hybridity as "the fusion of diverse cultural elements and constructional systems, resulting in an architecture that transcends conventional stylistic categories" (p. 3) Nnamdi Elleh, who argues that "hybridity is the hallmark of contemporary 

African architecture, where traditional, colonial, and modern influences are synthesized into a new design idiom" (p. 5) that "sustainability is a key concern in African architecture, where climate change, resource depletion, and urbanization pose major 

challenges" (p. 6) author argues that "hybrid tectonics can provide a means of reconciling modernity and cultural identity in African architecture, by adapting traditional forms and techniques to contemporary building practices" "The integration of 

tectonic and environmental strategies is a key aspect of sustainable design, which seeks to minimize the ecological impact of buildings and enhance their performance and comfort" (p. 6). "Hybrid tectonics can help to overcome the dichotomy 

between tradition and modernity, by reconciling cultural identity and technological innovation in a creative and dynamic way" (p. 13). "Sustainability and cultural identity are not mutually exclusive, but rather complementary aspects of contemporary 

African architecture, which can enrich and enhance each other" (p. 14). 

Abimbo

la 

Olukem

i 

Windap

o and 

Keith 

Cattell 

The South 

African 

Construction 

Industry: 

Perceptions of 

Key Challenges 

Facing Its 

Performance, 

Development, 

and Growth 

2017 SA construction 

Industry challenges 

Economic devel. 

Productivity 

Govt.  support 

Investment 

Corruption 

Skills shortages 

Safety standards 

Survey research 

 

Challenges facing the South African 

construction industry: low productivity 

and efficiency, lack of govt. support and 

investment, corruption, skills shortages, 

and safety concerns. 

Impact of political and economic factors: 

apartheid, globalization, and the 

country's economic climate. 

Need for government support and 

investment:  

skills shortages and safety concerns: to 

improve its performance and growth. 

 

the article provides valuable insights 

into the current state of the South 

African construction industry and 

proposes solutions for its improvement. 

The impact of political and 

economic factors on the 

development of the South 

African construction 

industry is significant, 

including the legacy of 

apartheid, globalization, 

and the country's 

economic climate. 

emphasizes the need for 

government support and 

investment to address 

these challenges. The 

authors argue that 

addressing skills 

shortages, improving 

safety standards, and 

addressing corruption are 

also critical to the 

industry's development 

and growth. 

a survey of industry 

professionals and a review of 

relevant literature, 

highlighting the importance 

of research in understanding 

the challenges facing the 

industry. 

Lack of focus on informal 

sector 

Limited geographic scope: 

Lack of focus on 

technological 

advancements: role of 

technology in improving 

productivity and efficiency 

in the industry. 

Limited stakeholder 

engagement: 

Quotes:  "A significant issue facing the South African construction industry is the low levels of productivity and efficiency" (p. 13)  lack of government support and investment" (p. 25) 

chad 

schwart

z  

Introducing 

architectural 

tectonics: 

exploring the 

intersection of 

design and 

construction 

2020 architectural tectonics, 

design, construction, 

collaboration, structural, 

material, and innovation. 

importance of understanding and 

integrating architectural tectonics into 

the design process 

architectural tectonics—the physical 

relationship between a building’s design 

and its construction—should be an 

integral part of an architect’s education. 

Understanding tectonics allows 

architects to better integrate structural 

and material considerations into their 

design process, resulting in more 

innovative and efficient buildings. 

importance of collaboration between 

designers and builders to create better 

buildings 

The main argument of this 

article is that architectural 

tectonics—the study of 

the physical relationship 

between a building’s 

design and its 

construction—is an 

essential part of the 

design process and should 

be an integral part of an 

architect’s education. The 

article argues that 

understanding tectonics 

allows architects to better 

integrate structural and 

material considerations 

into their design process, 

resulting in more 

innovative and efficient 

buildings.  

primarily conceptual and 

theoretical primarily 

qualitative,  

Overall, Schwartz's 

methodology involves 

synthesizing existing 

knowledge and using 

examples to illustrate his 

arguments. While he does not 

conduct empirical research, 

he does draw on a range of 

sources to support his claims 

and provide a comprehensive 

overview of the topic. 

Empirical evidence: 

Limited focus on 

contemporary 

tectonicsCultural and 

regional perspectives 

Theoretical development  

Quotes:  "Architectural tectonics, as a concept, encompasses the relationship between design and construction”. "Tectonic thinking emphasizes the expression of the constructional logic and material qualities of a building" (p. 4). "In an era where architecture 

is frequently consumed as a commodity, tectonics can provide a necessary reminder of the value of craft, construction, and materiality in the built environment" (p. 9).advances in technology have had a significant impact on tectonic design 

Quotes: "New technologies have expanded the possibilities of tectonic design, allowing architects to create structures that were once thought impossible."  "Architectural tectonics is the intersection of design and construction technology, and it is the 

foundation of successful architectural design." 

Paul 

loh 

 

DIGITAL 

MATERIAL 

PRACTICE the 

agency of 

making 

2017 digital material practice 

materiality 

design 

making 

digital technology 

integration 

traditional material 

practices 

properties of materials 

new techniques 

emerging field 

exploration 

development 

design theory 

architecture theory 

 

The impact of digital technology on the 

agency of making and material practice 

The transformation of material agency in 

the digital age + its importance  

The concept of digital material practice 

and its potential to create new forms of 

materiality 

The integration of digital and material 

practices in design and making 

The exploration of the properties of 

materials and the development of new 

techniques and forms of materiality 

through digital material practice 

the agency of making has shifted from 

the human hand to digital technology. 

The article explores the concept of 

digital material practice and its potential 

to create new forms of materiality, and 

discusses the importance of material 

practice in design and making. Loh also 

explores the properties of materials and 

the development of new techniques 

through digital material practice, and 

argues that this emerging field requires 

further exploration and development. 

concludes that digital technology has 

transformed the way we design and 

make, but that material practice 

remains a critical aspect of the process. 

 

 

Digital technology has 

transformed the way 

designers and makers 

approach material 

practice and has created 

new forms of material 

agency. should be used to 

augment, rather than 

replace, traditional 

material practices. Has 

potential to facilitate a 

more sustainable 

approach to design by 

enabling the exploration 

of new materials and the 

development of new 

techniques for using 

them. 

The integration of digital 

and material practices in 

design and making can 

lead to new ways of 

thinking about the 

properties of materials 

and the potential for 

creating new forms of 

materiality. 

Loh draws on a range of 

sources, to support his 

arguments about the 

potential of digital material 

practice to create new forms 

of materiality. Loh draws on 

examples from his own 

practice as a designer to 

illustrate the concepts he 

discusses. The article can be 

considered a theoretical 

reflection on the intersection 

of digital and material 

practices in design and 

making. 

the emerging field of 

digital material practice 

requires further 

exploration and 

development to fully 

understand its potential 

and overcome the 

challenges that come with 

integrating digital and 

material practices. As 

such, future research 

could explore the 

development of new 

techniques and materials 

through digital material 

practice, as well as the 

practical and theoretical 

implications of this 

approach for design and 

making. 
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Digital material practice is 

an emerging field that 

requires further 

exploration and 

development to fully 

understand its potential 

and to overcome the 

challenges that come with 

integrating digital and 

material practices in 

design and making. 

Quotes:  "In the digital age, the agency of making shifts from the hand of the craftsman to the computer, where digital tools mediate material practice." “engage with material phenomena in new ways, and create new relationships between materials and our 

bodies." “experiment with different techniques, and develop new forms of materiality." "Digital material practice allows us to create new forms of materiality that would not be possible through traditional methods of making, and to engage with 

materials in new ways that challenge our preconceptions of what is possible." 

Iain 

Low 

Architecture in 

Africa: Situated 

Modern and the 

Production of 

Locality 

2014 situated modernism 

locality 

identity 

heritage 

modernization 

post-colonialism 

globalization 

 

Situated modernism: The idea that 

modern architecture should be adapted 

to local contexts and conditions, rather 

than imposing a universal style. 

 

Production of locality: The way in which 

architecture can contribute to the 

creation of a sense of place and identity, 

by reflecting and reinforcing local 

cultural and social values. 

 

African architecture: The unique 

challenges and opportunities of 

architectural practice in Africa, including 

issues of post-colonialism, globalization, 

and urbanization. 

 

African modernism represented a 

"hybrid" of Western modernism and 

local cultural traditions. 

 

 

 

intersection between globalization and 

African architecture, the need to create a 

unique and local modernism that 

reflects the cultural identity and history 

of Africa.  

"situated modernism," the need to 

balance global influences with local 

cultural and historical contexts. seek to 

integrate modernist techniques and 

styles with African cultural traditions. 

"Producing Locality," importance of 

engaging with local communities and 

involving them in the design process to 

create a sense of ownership and cultural 

relevance. 

advocates for a more contextually 

responsive approach that takes into 

account the specific cultural, social, and 

environmental conditions of the African 

context. 

 

 

African architecture is not 

simply a derivative of 

Western modernism but 

is rather a unique hybrid 

of traditional and modern 

elements that is specific to 

the local context.  

incorporated elements of 

traditional African 

architecture into their 

designs, such as the use of 

local materials and 

construction techniques, 

and how this has resulted 

in the production of 

unique and contextually 

specific architecture. is a 

product of local contexts 

and cultures, and its 

production should reflect 

this should be 

collaborative, involving 

local communities and 

stakeholders in the design 

process to ensure that it is 

culturally appropriate and 

responsive to local needs. 

importance of 

incorporating sustainable 

design principles into the 

production of African 

architecture to address 

pressing environmental 

concerns on the 

continent. 

 

Overall, the article argues 

for a reimagining of 

African architecture as a 

unique and context-

specific expression of 

modernity that is 

responsive to local needs 

and cultures. 

 

draws upon previous 

research, case studies, and 

personal observations to 

support his arguments and 

claims throughout the article. 

Therefore, it can be inferred 

that his approach is primarily 

based on qualitative research 

methods. 

The need to explore 

alternative design 

strategies that incorporate 

local materials, labor, and 

cultural practices. 

The need for more 

research on the impact of 

globalization on local 

architectural practices and 

the built environment in 

Africa. 

The need to study the role 

of African architects and 

architectural education in 

shaping the built 

environment in Africa. 

The need for more 

research on the 

relationship between 

architecture and 

development in Africa. 

The need to investigate 

the social, economic, and 

cultural factors that 

influence the production 

of architecture in Africa. 

 

Quotes:  "The challenge facing architects and planners in Africa was how to create an architecture that was modern and functional, yet also responsive to the needs, desires, and aspirations of the local people." (p. 19) “ grounded in the belief that modernity is 

not a fixed and immutable set of ideas, but rather a fluid and dynamic process that can be shaped by local conditions and contexts." (p. 31) 

"Situated modernity challenges the idea that modern architecture is a universal and homogeneous style, and asserts that modernity can take on many different forms and manifestations depending on the local context." (p. 53) 

Barbara 

Jekot 

The coexistance 

of the third and 

first world in 

South African 

architecture  

2007 Globalisation   

Third World 

First World 

Underdeveloped 

Developed 

Critical Regionalism 

Hybridity 

Identity 

Authenticity 

Spatial dialectics 

Cultural plurality. 

 

The impact of globalization  

The coexistence of first world and third 

world architecture in South Africa 

The use of "developed" technologies in 

"underdeveloped" contexts 

The importance of cultural context 

The need for architects to engage with 

social, economic, and political issues in 

their work 

These themes are explored through the 

lens of South African architecture, but 

have broader implications for 

architecture and globalization more 

broadly. 

discusses the challenges faced by South 

African architects in balancing the use of 

"developed" technologies with the need 

to include the "underdeveloped" in their 

designs. The article examines 

globalization and how it has impacted 

architecture in South Africa, where 

architects are increasingly turning to 

indigenous design and materials to 

create sustainable and culturally 

relevant structures. Jekot argues that 

the coexistence of "third" and "first" 

world architecture in South Africa is an 

important development that highlights 

the need for architects to prioritize 

inclusivity and sustainability in their 

designs. Overall, the article highlights 

the challenges and opportunities of 

creating architecture in a rapidly 

changing global landscape. 

South African architecture 

is characterized by the 

coexistence of the "first" 

and "third" worlds, where 

"first world" technologies 

and "third world" building 

techniques and materials 

are used together. The 

article suggests that this 

coexistence reflects the 

country's complex social 

and economic history, and 

the ongoing challenges of 

globalization and 

development. The author 

argues that this 

coexistence can lead to 

innovative and creative 

architectural solutions, but 

also raises questions 

about sustainability, 

cultural identity, and social 

equity. The article 

emphasizes the need for 

architects and planners to 

engage with local 

communities and to 

develop approaches that 

are sensitive to local 

contexts and needs. 

case studies, critical analysis, 

and personal reflection. 

the lack of reliable data 

and statistics on the 

informal settlements and 

the people living in them. 

This limits the ability to 

fully understand the social 

and economic dynamics 

of these communities and 

their impact on urban 

development. Additionally, 

there is a lack of research 

on the experiences and 

perspectives of the 

residents of these informal 

settlements, which is 

essential in understanding 

the effectiveness of 

current policies and 

interventions aimed at 

improving living 

conditions. Finally, Jekot 

also notes the need for 

further research on the 

sustainability of the 

current approaches to 

housing and urban 

development in South 

Africa, and the potential 

for alternative models that 

prioritize community 

participation and 

empowerment. 

Quotes:  "Hybridity can be seen as a process of 'cultural translation' that transcends binary categories and creates new forms of cultural identity and expression" (Chapter 2). 

"Globalization represents a complex and multifaceted process of economic, cultural, and social integration that has both positive and negative impacts on local communities and identities" (Chapter 2). 

"The inclusion of 'underdeveloped' technologies and materials in South African architecture reflects a desire to express local cultural identity and promote sustainable development, while resisting the homogenizing forces of globalization" (Chapter 3). 

"Contemporary South African architecture reflects a 'double-edged' process of globalization, in which 'developed' technologies and paradigms coexist with 'underdeveloped' ones, but also perpetuate inequalities and power imbalances" (Chapter 4). 

"A more inclusive and context-specific approach to sustainable architecture is needed, one that values diversity and hybridity, and recognizes the importance of local knowledge and practices" (Chapter 4). 

Kuchen

a 

Jabulan

i 

Charles, 

Usiri 

Paul 

Kuchen

a, JC 

and 

Usiri, P.  

SUSTAINABLE 

ADVANCED 

CONSTRUCTIO

N 

TECHNOLOGIE

S  

2019 Advanced Construction 

Technologies; 

Sustainability,    Next 

generation materials, 

The importance of sustainable 

construction technologies in promoting 

economic, environmental, and social 

sustainability in the construction 

industry. 

The various sustainable construction 

technologies that are available, such as 

green roofs, solar panels, and water 

conservation systems. 

The benefits of sustainable construction 

technologies, including energy 

efficiency, reduced environmental 

impact, and improved indoor air quality. 

The challenges and barriers to the 

adoption of sustainable construction 

technologies, such as lack of awareness, 

high initial costs, and resistance to 

change. 

The need for a paradigm shift in the way 

we think about construction, and the 

opportunity for businesses to benefit 

from the adoption of sustainable 

construction technologies. 

 

the importance of sustainable 

construction technologies in the 

construction industry. these 

technologies can help to reduce the 

negative impact on the environment 

and improve the efficiency of 

construction projects. overview of 

various sustainable construction 

technologies, such as green roofs and 

solar panels, and discuss the challenges 

and barriers to adopting them. Overall, 

the article emphasizes the benefits of 

sustainable construction technologies 

and emphasizes the need for their 

adoption in the construction industry to 

promote economic, environmental, and 

social sustainability. 

 three pillars of sustainability (economic, 

environmental, and social) 

the adoption of 

sustainable construction 

technologies is necessary 

to promote economic, 

environmental, and social 

sustainability in the 

construction industry. The 

authors argue that the use 

of advanced and 

sustainable construction 

technologies is no longer 

an option but a necessity, 

given the negative impact 

of construction activities 

on the environment and 

the need to promote 

sustainable development.  

the challenges and 

barriers to the adoption of 

sustainable construction 

technologies, such as lack 

of awareness, high initial 

costs, and resistance to 

change. Overall, the article 

argues that the adoption 

of sustainable 

construction technologies 

is not only a moral 

The authors draw on existing 

literature and research 

studies to support their 

arguments and provide 

examples of sustainable 

construction technologies 

that have been successfully 

implemented in various parts 

of the world. However, the 

article does not describe a 

specific research design or 

data collection process, as it is 

not a primary research study. 

Instead, it provides a synthesis 

of existing knowledge on the 

topic of sustainable 

construction technologies 

and their relevance to the 

construction industry. 

Lack of awareness: 

 

High initial costs: which 

may discourage some 

businesses from making 

the investment. 

 

Resistance to change: 

within the construction 

industry, as traditional 

construction practices and 

materials are deeply 

ingrained. 

 

Lack of regulatory 

frameworks: The authors 

note that the lack of 

regulatory frameworks 

and incentives for 

sustainable construction 

can be a barrier to the 

widespread adoption of 

sustainable construction 

technologies. 
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imperative but also a 

business opportunity for 

companies in the 

construction industry to 

promote sustainable 

development and benefit 

from the advantages that 

come with it. 

Quotes:  "The use of advanced and sustainable construction technologies is no longer an option, but rather a necessity" (p. 1). "Sustainable construction is about meeting the needs of the present without compromising the ability of future generations to meet 

their own needs" (p. 2). "The adoption of sustainable construction technologies requires a paradigm shift in the way that we think about construction" (p. 6). paper highlights the importance of sustainable construction technologies in promoting 

economic, environmental, and social sustainability 

G Steyn 

 

Appropriate 

South African 

Architecture - 

concepts 

derived from 

vernacular 

traditions ad 

current 

practices  

2020 urban sprawl, building 

types, sustainable 

development 

appropriate architecture respects local 

culture and traditions while being 

responsive to contemporary needs and 

challenges. 

The role of vernacular architecture as a 

source of inspiration and knowledge for 

contemporary architecture. 

The challenges balancing local and 

global influences, and in addressing 

issues such as sustainability and social 

justice. 

The need for a more collaborative and 

participatory approach to architecture 

that involves local communities and 

responds to their needs and aspirations. 

The potential of appropriate architecture 

to contribute to a more inclusive and 

sustainable development of South 

African society.  Challenges: 

urbanization, globalization, and 

environmental concerns. 

 

 

importance of appropriateness 

incorporates both vernacular traditions 

and modern practices. architecture 

should be designed to be more 

sustainable, affordable, and appropriate 

for the local context, while also taking 

into consideration the social, cultural, 

and environmental aspects of the 

surrounding area. that incorporating 

appropriate design concepts can lead to 

more sustainable and culturally 

meaningful architecture in South Africa. 

the principles of vernacular architecture, 

which include using local materials, 

responding to the local climate, and 

reflecting local cultural traditions. 

The author emphasizes the importance 

of preserving and adapting vernacular 

architecture to modern needs. 

appropriateness, which is 

defined as “architecture 

that is socially, 

economically, 

environmentally and 

culturally appropriate to 

the people who use it, the 

community in which it is 

situated and the 

environmental context in 

which it exists.” The article 

argues that appropriate 

architecture should be 

rooted in the culture and 

context of the place where 

it is built, and that it 

should be sustainable, 

affordable, and accessible 

to all. The author suggests 

that appropriate 

architecture in South 

Africa should draw on 

both the knowledge and 

skills of local communities 

and the latest 

developments in 

technology and design. 

Solutions could be: 

sustainable design, green 

architecture, and 

community participation. 

 

 

draws on a range of sources, 

including academic literature, 

government policies, and 

case studies of relevant 

architectural projects. 

there is a lack of detailed 

research and 

documentation on 

appropriate and 

sustainable South African 

architecture, particularly 

in the context of rural 

areas and informal 

settlements. The author 

emphasizes the need for 

further research and 

collaboration between 

architects, researchers, 

and communities to 

develop appropriate and 

sustainable solutions for 

housing and 

infrastructure in South 

Africa. 

Quotes:  "Appropriate architecture seeks to address the challenges of creating sustainable and culturally sensitive built environments through the integration of local culture, materials, and environment" (Chapter 1). 

"Vernacular architecture reflects the principles of using local materials, responding to the local climate, and reflecting local cultural traditions" (Chapter 2). 

"Current practices in South African architecture aim to address the challenges of urbanization, globalization, and environmental concerns through sustainable and community-oriented design" (Chapter 3). 

"The success of appropriate architecture lies in its ability to integrate vernacular traditions and contemporary design principles to create architecture that is responsive to the local environment and cultural traditions" (Chapter 4). 

"The integration of vernacular traditions and current practices in architecture is essential in creating a unique sense of place and identity in South Africa" (Chapter 5). 

Kennet

h 

Frampt

on  

Studies in 

tectonic culture 

: the poetics of 

construction in 

nineteenth and 

twentieth 

century 

architecture 

1995 Tekton 

Contemporary practice 

Meaningful joining 

evolving poetics  

Modern tradition 

trace the history of contemporary form 

as an evolving poetic of structure and 

construction, the book's analytical 

framework rests on a rethinking of the 

entire modern architectural tradition. 

The notion of tectonics as employed by 

Frampton-the focus on architecture as a 

constructional craft-constitutes a direct 

challenge to current mainstream 

thinking on the artistic limits of 

postmodernism, and suggests a 

convincing alternative a critique of the 

contemporary practice, in which non-

architectural concepts govern and 

generate architectural decision. That 

said, much of what makes something 

architectural is its physicality, its 

structure, its constructedness. This is 

what makes architecture unique even 

among the arts. Nevertheless, tectonic is 

not the mere joining of parts, but rather, 

it is the artful and meaningful joining of 

parts, stimulating the mind and the 

senses. After all, to understand 

something is to understand how it is 

made. (1-27) 

 

The book's ten essays and an epilogue 

trace the history of contemporary form 

as an evolving poetics of structure and 

construction. Frampton argues that 

architecture is more than scenographic 

and visual – it is also tactile and tectonic. 

Furthermore, he contends that 

architecture is much more than a sign or 

a symbol; it is, in fact, something 

substantial in its own right,  

The tectonic construction is equivalent 

to framing elements; its formative 

process is typically additive, 

characterized by the combining of two 

or more heterogeneous parts.  The topos 

denotes stereotomic constr. , a 

subtractive sculpting or carving from the 

site mass, but conceptually resulting in a 

contrived permutation of the ground 

plane. The idea of an architecture 

unrelated to its site is a perversion in 

Frampton’s view – he argues, in fact, the 

most prevalent foe of meaningful 

architecture in recent history. He 

continues his case for context, 

suggesting that architecture express 

both sound and silence in relation to its 

site. An architecture which cannot be 

silent is devoid of spiritual power. (1-27) 

 

 

modern architecture is 

invariably as much about 

structure and 

construction as it is about 

space and abstract form. 

Frampton also 

demonstrates that the 

way in which these 

elements are articulated 

from one work to the next 

provides a basis upon 

which to evaluate the 

works as a whole. This is 

especially evident in his 

consideration of the work 

of Perret, Mies, and Kahn 

and the continuities in 

their thought and 

attitudes that linked them 

to the past. Frampton 

considers the conscious 

cultivation of the tectonic 

tradition in architecture as 

an essential element in 

the future development of 

architectural form, casting 

a critical new light on the 

entire issue of modernity 

and on the place of much 

work that has passed as 

"avant-garde." 

essays and an epilogue that 

trace the history of 

contemporary form. He 

clarifies the various turns that 

structural engineering and 

tectonic imagination have 

taken in the work of such 

architects as Perret, Wright, 

Kahn, Scarpa, and Mies, and 

shows how both 

constructional form and 

material character were 

integral to an evolving 

architectural expression of 

their work.  

 

Quotes:  Tectonic, Frampton argues, is one out of three essential characteristics of architecture. The other two consist of the topos (the site) and the typos (the meaning). The last ingredient has been allocated with inappropriate emphasis, the author suggests, 

and it’s the other two, associated with building craft, that Frampton decides to spend more time discussing.  
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3: Graph of all case studies in the catalogue according to building materials, construction techniques 

and structural systems 
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4: Graph of all case studies in the catalogue according to construction techniques  
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5: Graph of all case studies in the catalogue according to structural systems  
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6: Graph of all case studies in the catalogue according to building materials  
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7: Graph of case study Paul Marais Project 26   
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8: Graph of case study Paul Marais Project 27 
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9: Catalogue according to filters using <Low-tech> <high-tech> <contextually responsive> 


