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In recent years, smart buildings have been revolutionizing the construction industry 

through their potential to enhance energy efficiency, improve occupant comfort and safety, 

and promote sustainability in the built environment. Nevertheless, despite growing 

adoption in developed countries, implementation in developing nations, particularly 

Algeria, remains limited. A major barrier is the lack of awareness among architects 

regarding the benefits and technical aspects of these systems. This study aims to evaluate 

Algerian architects’ awareness and understanding of smart buildings. A mixed-methods 

approach was applied, beginning with a literature review to establish the theoretical 

framework, followed by a quantitative survey involving 134 practicing architects. 

Findings indicate that most participants possess limited knowledge, particularly regarding 

design and implementation, which constrains progress toward a smarter and more 

sustainable built environment. The study emphasizes the significance of educational 

workshops and training programs in enhancing architects’ awareness and technical 

preparedness. By providing a contextualized understanding of smart building adoption in 

Algeria, this research highlights the main factors influencing awareness levels and outlines 

potential strategies for improvement. 

ة  ي ح ا ت ف م ل ا ت  ا م ل ك ل ص ا   ا خ ل م  ل

المباني الذكية، الوعي، المعماريون،  
  .الجزائر

 
في السنوات الأخيرة، أحدثت المباني الذكية ثورة في قطاع البناء بفضل قدرتها على تعزيز كفاءة الطاقة، وتحسين راحة 

المستخدمين، ودعم الاستدامة في البيئة المبنية. ومع ذلك، ورغم توسع اعتمادها في الدول المتقدمة، ما يزال  وسلامة  
، حيث يُعَدّ غياب الوعي لدى المعماريين حول فوائدها وجوانبها  ا  تطبيقها في الدول النامية، لا سيما في الجزائر، محدود

هدف هذه الدراسة إلى تقييم مستوى وعي وفهم المعماريين الجزائريين بالمباني  التقنية أحد أبرز العوائق أمام اعتمادها. وت
 134الذكية، وقد اعتمد البحث منهجية متعددة بدأت بمراجعة أدبية لتأسيس الإطار النظري، تلتها دراسة كمية شملت 

ا  ا  ممارس  ا  معماري فيما يتعلق بالتصميم والتنفيذ،  . وأظهرت النتائج أن معظم المشاركين يملكون معرفة محدودة، خصوص 
واستدامة. وتبرز الدراسة أهمية تنظيم ورش عمل وبرامج تدريبية لتعزيز    ا  مما يعيق التقدم نحو بيئة مبنية أكثر ذكاء

وعي المعماريين وجاهزيتهم التقنية، ومن خلال تقديم فهم سياقي لواقع اعتماد المباني الذكية في الجزائر، يسلط هذا  
 .وء على العوامل المؤثرة في مستويات الوعي ويقترح استراتيجيات محتملة لتعزيزهاالبحث الض
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1. Introduction 

In recent years, the construction industry has undergone a rapid transformation in terms of 

technological advancements, prompting the evolution of the smart building concept. These buildings have 

gained traction over the years, owing to their potential to enhance energy efficiency, sustainability, and 

occupant comfort, in addition to reducing operational costs and creating more adaptive and user-friendly 

environments through the use of advanced technologies such as automated control systems, the Internet of 

Things (IoT)1, and Big Data. In developed countries, investments in smart buildings have been strongly 

supported by governments and the private sector, leading to significant progress in research, 

implementation strategies, and the adoption of smart building technologies. However, despite the growing 

emphasis on adopting smart buildings, the situation in developing countries is quite different, as the smart 

building concept remains constrained by numerous factors. These factors encompass infrastructural 

challenges, financial constraints, and a lack of technical expertise (Affonso et al., 2024; Aribi & Anouche, 

2025). To transition to smart buildings, developing countries must shift their construction practices to 

incorporate more innovative and adaptable solutions that facilitate the successful integration of advanced 

technologies, enhance energy efficiency, and address user needs and environmental challenges. In this 

regard, awareness and knowledge of smart building principles among construction professionals, including 

architects, is crucial for the effective implementation of the concept.  

In Algeria, smart building projects are considered rare, with limited implementation of innovative 

technologies and smart solutions. While some efforts have been made to incorporate energy-efficient 

solutions to buildings, the widespread adoption of smart buildings is still hindered by multifaceted 

challenges, most notably the limited awareness and understanding of the concept among architects. Most 

architects in Algeria adhere to conventional building practices, overlooking the potential benefits of 

integrating smart buildings into the Algerian built environment. The level of awareness among architects 

about smart buildings constitutes a significant factor in their widespread implementation, as architects play 

a fundamental role in designing and conceptualizing buildings. Their knowledge and understanding of the 

concept directly influence their design choices and their willingness to adopt smart and innovative design 

strategies. This issue affects the decision-making of other key stakeholders, primarily developers and 

policymakers, further hindering the progress of smart building initiatives in the country. 

This study aims to examine the level of awareness of Algerian architects regarding smart buildings 

and the adoption rate of these buildings in the Algerian construction industry. By assessing architects' 

understanding and perception of smart buildings, this study aims to identify the key factors influencing 

their awareness of the concept. Furthermore, the research will examine how a lack of awareness among 

architects impacts the broader decision-making landscape, influencing the choices of developers and 

clients. By shedding light on these issues, this study contributes to the ongoing body of literature regarding 

smart building adoption in developing countries, particularly in the Algerian context. The study's findings 

will provide valuable insights into the current state of awareness and inform strategies to enhance 

knowledge and capacity-building among architects. Ultimately, contributing to the enhancement of 

awareness and fostering a better understanding of smart buildings among architects could catalyze the 

transition towards more intelligent, sustainable, and energy-efficient buildings in Algeria. 

For this purpose, the following research questions served as the framework for the design of data 

collection instruments in this study: 

• RQ 01. How familiar are architects with smart buildings in Algeria? 

• RQ 02. How well do architects in Algeria understand the concept of smart buildings? 

• RQ 03. Does the level of awareness of architects affect their clients’ decision-making regarding the 

adoption of smart buildings? 

2. Research Methodology 

The present study adopted a mixed-methods approach, beginning with a comprehensive literature 

review to establish the necessary theoretical framework. This step was followed by a quantitative survey 

conducted with 134 practicing architects. The primary objective of this research is to assess the level of 

 
1  The Internet of Things (IoT) is an infrastructure of interconnected entities, people, systems and information resources together with intelligent 

services to process and react to information from the physical and virtual world.” (ISO/IEC 30141:2018). 
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awareness and understanding of Algerian architects regarding smart buildings, a revolutionary concept in 

the construction industry. The topic is critically important because architects’ awareness is a significant 

factor in implementing smart buildings, given their fundamental role in design and conceptualization. The 

lack of awareness is considered a major barrier to adoption in Algeria, a developing country where 

implementation remains limited. The study, therefore, seeks to identify the key factors influencing 

awareness and to shed light on potential strategies for improvement, providing valuable insights to the 

literature on adoption in the Algerian context. 

The primary data collection tool was a structured questionnaire administered via the online platform 

Google Forms. This questionnaire, refined after expert review and a pilot test with professionals to ensure 

clarity and accuracy of technical terms, consisted of four sections addressing demographic information, 

familiarity with the concept, perceptions, and technical knowledge, as well as the current state of adoption 

among clients. Data were collected through closed-ended questions (yes/no and multiple-choice). 

Regarding the measurement tools, the data were processed using the Statistical Package for the Social 

Sciences (SPSS) and analyzed using descriptive statistics and frequency distributions. This choice was 

made to provide a clear overview of the distribution of responses and to identify general trends in levels of 

awareness, understanding, and perceptions of smart buildings among Algerian architects. Furthermore, 

cross-tabulation was used to explore disparities in technical readiness between architects who use BIM and 

those who do not. 

3. Literature Review 

3.1. Evolution And Definitions of Smart Buildings 

Since the emergence of the smart building concept in the 1980s, numerous researchers and institutions 

have attempted to define it, but with little success. To date, there is no universal definition of smart buildings 

(Buckman et al., 2014). However, some of these attempts have managed to lift the ambiguity surrounding 

the concept. For instance, the European Intelligent Building Group (EIBG) suggested the following 

definition: ‘‘one that creates an environment which maximizes the effectiveness of the building’s 

occupants, while at the same time enabling efficient management of resources with minimum life-time 

costs of hardware and facilities”. While, the intelligent buildings institute (IBI) defined a smart building as 

“a building that provides a productive and cost-effective environment through the optimization of its four 

basic elements including structures, systems, services and management and the interrelationships between 

them” (Wigginton & Harris, 2013). Other researchers have attempted to provide a clearer understanding of 

the concept by focusing on its features and the services it provides. For example, Kim et al. (2022) described 

them as energy-efficient, high-performance buildings that enhance people's daily activities and the 

sustainability of the built environment. 

Additionally, Buckman et al. confirmed that a smart building should be both energy-efficient and 

durable, while ensuring the comfort and satisfaction of its occupants (Buckman, Mayfield, and Beck, 2014). 

Over the years, additional features have been introduced, including the use of renewable energy, flexible 

spaces, and the optimization of work efficiency (Dakheel et al., 2020; Hamida, Hassanain, and Al-Hammad, 

2022). On another note, Froufe et al. (2020) identified eleven key drivers of smart buildings, namely 

technology, integration, flexibility, longevity, health, comfort, satisfaction, security, ecology, energy 

efficiency, and overall efficiency. However, these drivers are only ensured if the building is equipped with 

the following systems: HVAC, lighting, energy, security, telecommunications, fire prevention, vertical 

transportation, and hydraulic systems. Similarly, Vijayan et al. (2020) noted that a smart building is a 

building that can control and monitor HVAC, water management, lighting systems, and health systems for 

older people, and respond intelligently to events.  

Within the scope of this study, it is essential to adopt the most appropriate definition of smart 

buildings to serve as a foundational reference. Selecting the most convenient definition, particularly for 

developing countries, helps answer our research question about evaluating architects’ understanding of the 

concept. Given the variety of definitions, a well-formulated and convenient definition of smart buildings 

should meet several key criteria. First, it should acknowledge the concept’s roots in intelligent building 

principles while clearly distinguishing the unique attributes that define smart buildings (Batov, 2015). 

Second, the definition must emphasize advanced capabilities that surpass basic automation or reactive 
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functions, showcasing the adaptive, predictive, and integrative nature of smart systems (Gadakari, 

Mushatat, & Newman, 2014). Third, it should incorporate key characteristics commonly highlighted in the 

literature as drivers of smart buildings, such as connectivity, user-centered design, and energy optimization. 

Lastly, the definition should reflect the objectives and benefits that smart buildings are intended to achieve, 

including improved efficiency, sustainability, and occupant well-being (Buckman et al., 2014). While other 

definitions highlight specific aspects like occupant-initiated versus building-initiated decisions (Batov, 

2015) or self-/grid-awareness (Buckman et al., 2014), the Buckman et al. definition provides a structured 

framework that encompasses these features within a broader and integrated context, making it a 

comprehensive and useful starting point for understanding the concept of smart buildings. According to 

them, "Smart Buildings are buildings which integrate and account for intelligence, enterprise, control, and 

materials and construction as an entire building system, with adaptability, not reactivity, at the core, in order 

to meet the drivers for building progression: energy and efficiency, longevity, and comfort and satisfaction." 

However, in the context of our survey, a simplified version of this definition is needed to ensure 

clarity for respondents and to prevent bias by making the more complex definition seem like the correct 

choice among the options provided. For this purpose, the following definition was adopted based on the 

definition provided by Buckman et al. (2014):  

“Smart buildings integrate advanced technologies, materials, and systems to achieve adaptability, 

energy efficiency, durability, occupant comfort, and sustainability.” 

3.2. Benefits And Opportunities of Smart Buildings 

Smart buildings present significant opportunities across multiple dimensions, including economic, 

social, and environmental. These buildings enable architects to transform architectural practices and urban 

environments by integrating advanced technologies that optimize the functionality and sustainability of the 

built environment. 

Bandara et al. (Bandara et al., 2019), emphasize that smart buildings align with the three pillars of 

sustainability: economic growth, social well-being, and environmental preservation. These benefits include 

improved occupants’ comfort and health, increased safety, greater efficiency in time and energy use, and 

the incorporation of expert systems and assistive technologies (Batov, 2015). Supporting this, Froufe et al. 

(2020) confirmed that the design of smart buildings should thoughtfully consider the needs of three main 

beneficiaries: users, owners, and the environment.  

On another note, a study conducted by Clements-Croome (2011) revealed that buildings with more 

efficient work environments —such as prioritizing improvements in thermal and acoustic comfort, natural 

lighting, and more flexible workplaces —reported significant reductions in operating costs, an increased 

return on investment, and higher market value. These findings are further supported by Akadiri, Chinyio, 

and Olomolaiye (2012), who assert that consumer-oriented building designs and decentralized systems can 

achieve these benefits. In this regard, consumer-oriented designs are meant to enhance the user’s 

experience. The advantage of smart buildings lies in their ability to integrate various systems, such as 

HVAC, lighting, and security, allowing architects to design spaces that effectively respond to users' 

activities, needs, and preferences (Nguyen & Aiello, 2013). Another area of opportunity that smart 

buildings present lies in achieving sustainability and resource efficiency. Architects can benefit from smart 

technologies to optimize energy efficiency by adjusting lighting and HVAC systems based on occupancy 

and environmental conditions, as the coordination between smart technologies and sustainable design 

practices can increase the potential to achieve sustainability (Wong et al., 2005; Gadakari et al., 2014). 

These reductions in energy consumption can reach 30.86% according to Kumar et al. (2021), with a 

reduction in heating energy of approximately 20%. This can result in an 8% decrease in energy consumption 

for buildings at the European city level (Cano et al., 2014). On another note, smart buildings are primarily 

designed with an emphasis on adaptability and longevity, which can be achieved through the integration of 

intelligence, enterprise systems, control mechanisms, and innovative materials (Buckman, Mayfield, and 

Beck, 2014). The integration of these components enables architects to design spaces that are not only 

reactive but also proactive, capable of anticipating future needs and enhancing performance throughout the 

building’s lifecycle.  

Nevertheless, this growing complexity introduces additional demands and competencies that 

architects must develop and incorporate into their practice. This involves both the conceptual intelligence 
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embedded in architectural design and the intelligence required to integrate active systems and technologies. 

Architects are also expected to understand specific project requirements, including scope, risks, the 

integration of various technologies, and sustainability considerations, and effective collaboration with 

diverse stakeholders (Sinopoli, 2010). These include specialized knowledge for implementing new 

technologies, initial investment costs, and cost-benefit analyses. Additionally, they involve navigating the 

institutional frameworks that influence the adoption of these technologies and the technical aspects of 

seamless interoperability among different smart systems. These competencies are considered critical 

aspects of smart buildings that architects must address during the design process. As a result, architects 

must be aware of these considerations, as well as the potential challenges that smart buildings may present. 

3.3. Exploring The Current Situation of Smart Buildings in Algeria 

In addition to being the largest country in Africa, Algeria occupies a strategic geographic and political 

position in North Africa and is rich in natural resources. However, despite these advantages, the country's 

economy remains heavily dependent on hydrocarbons, which account for nearly 96% of its exports and a 

significant share of its government’s revenue (Bouyacoub & Touami, 2016). This reliance on fossil fuels, 

combined with fluctuations in the oil market, has hindered the country’s economic diversification. 

Consequently, Algeria remains underdeveloped in terms of digital advancements, particularly in the field 

of smart buildings, which are often deprioritized. 

This contextual overview is essential for understanding the structural limitations that shape the current 

state of innovation in Algeria. It highlights how the country's economic reliance on hydrocarbons and 

limited digital development directly impact the prioritization and implementation of smart technologies in 

the built environment. By situating the discussion within this national framework, the study highlights the 

need to explore alternative, intelligent approaches to architecture that align with Algeria’s broader goals of 

economic diversification and sustainable development. 

In terms of its regulatory and technological frameworks, Algeria has not yet established formal 

standards or policies to support the implementation of smart buildings in the built environment. In fact, in 

2012, the penetration of information and communication technologies among small and medium-sized 

enterprises was only 33%, reflecting the slow development of their energy and ICT infrastructure, which 

constitutes a major challenge to the integration of smart buildings (Messiliti et al., 2023). 

As an attempt to address this challenge, the Algerian government launched the “e-Algeria 2013” 

strategy, aiming to enhance ICT infrastructure, promote digital skills, and modernize administration. 

However, the initiative failed to meet its goals due to poor administration and a lack of governmental 

commitment to the digital transformation agenda (Messiliti et al., 2023). On the other hand, the smart city 

of Algiers project was introduced in Sidi Abdellah. Established within a 2035 planning horizon, the project 

was designed as a model for more technology-driven urban development, focusing on key sectors such as 

energy, transportation, and water management. Although promising, the smart city project was largely 

limited to basic infrastructure and green space development, with little advancement in digital integration. 

In contrast, smart buildings were never prioritized within the project’s framework. This project failed 

to meet the government’s expectations for several reasons, with the lack of professional and public 

engagement being one of them (Aït-Yahia et al., 2019). The lack of awareness about smart buildings and 

their potential opportunities is considered a contributing factor to the limited interest and slow adoption of 

these buildings within the built environment. 

By reflecting on these attempts, we can conclude that the combination of insufficient infrastructure, 

unclear regulations, and limited awareness continues to slow progress towards smarter and more sustainable 

built environments in Algeria. Without national strategies, financial investments, and targeted efforts to 

educate stakeholders and raise public understanding, the benefits of smart buildings remain 

underappreciated by the general public. 

3.4. Challenges To Smart Buildings’ Implementation 

Despite the growing recognition of their potential, the adoption and successful implementation of 

smart buildings are hindered by multiple challenges. A fundamental challenge highlighted across several 

sources of literature is the lack of a clear and consistent definition of smart buildings (El-Motasem et al., 

2020; AlMuharraqi et al., 2022; Baharetha et al., 2023). The absence of a consensual definition affects both 
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the design and construction of smart buildings because there are no specific frameworks or guidelines. In 

addition, the lack of a comprehensive action plan and well-defined fundamental characteristics of smart 

buildings makes it difficult to develop and evaluate them consistently. Beyond these conceptual challenges, 

architects may encounter technical difficulties when designing smart buildings due to the increased 

complexity of projects, primarily associated with integrating numerous systems and technologies (Ghansah 

et al., 2020; Ilesanmi et al., 2024). The complexity is not limited to the design phase, but also extends to 

the construction process, where good coordination between the project team, including designers, 

engineers, contractors, and the project owner, is essential. In addition, managing large volumes of data 

generated by building systems can be challenging and requires efficient data management strategies and 

skilled personnel to ensure the effective use and maintenance of smart buildings in the operational stage 

(James Sinopoli, 2010). 

In addition to these technical complexities, financial constraints represent another challenge to smart 

buildings adoption, including higher design costs due to the complexity of designing them (El-Motasem et 

al., 2021; AlMuharraqi et al., 2022), in addition to higher construction costs due to skilled labor and high 

equipment and installation costs (El-Motasem et al., 2021; AlMuharraqi et al., 2022; Baharetha et al., 2023). 

Moreover, the unclear cost-benefit ratio makes it difficult to justify the initial investment in smart buildings 

(Gadakari et al., 2014; Ghansah et al., 2020; Baharetha et al., 2023), leading to an underestimation of the 

life cycle costs and an overemphasis on initial costs, further impeding adoption. 

On another note, several sources have explored regulatory and organizational challenges that hinder 

the adoption of smart buildings, citing, for example, the lack of design standards and frameworks as the 

most significant barrier according to the literature (Ehrenhard et al., 2014; El-Motasem et al., 2021; 

AlMuharraqi et al., 2022; Baharetha et al., 2023; Affonso et al., 2024). Several sources also emphasize the 

absence of an action plan as a hindrance (Ehrenhard et al., 2014; Owusu-Manu et al., 2022; Baharetha et 

al., 2023).  

3.4.1. Awareness As a Key Factor in Smart Buildings’ Implementation 

Among these complex challenges, a key issue consistently identified in the literature is the limited 

awareness and expertise of construction professionals regarding smart buildings, particularly in developing 

countries. It has been widely accepted that decisions to adopt or reject a technology depend on the user’s 

acquisition of sufficient knowledge about the innovation. Parallelly, these decisions are equally influenced 

by the designers' and construction professionals’ level of awareness about these technologies, according to 

Gefen (2000). Awareness, as defined by Gefen (2000), refers to an understanding that enables users to 

reduce uncertainty about a topic in a subjective manner. 

In the context of smart buildings, several factors contribute to a certain level of ambiguity surrounding 

the concept, leading to misconceptions and uncertainty among construction professionals, particularly 

architects. Architects play a pivotal role in the initial conceptualization and design phases of building 

projects. Their knowledge and understanding of the concept greatly influence decision-making and its 

overall adoption. However, their lack of awareness of the latter manifests in several forms: 

• Misconceptions And Conceptual Confusion 

Firstly, there is a common misconception that building intelligence is merely equivalent to building 

automation. Since the construction industry has witnessed the widespread use of advanced technologies 

and control systems, many buildings that incorporate these technologies have been labeled as intelligent 

(Batov, 2015). In fact, Clements-Croome Derek (Clements-Croome, 2011) asserted that the concept of 

“smartness” transcends mere automation or technology, as it fundamentally promotes healthier and more 

sustainable environments that take into account occupants’ comfort and satisfaction. Additionally, another 

widespread stereotype about smart buildings, as noted by Kua and Lee (2002), is that they are exclusive to 

technologically advanced countries, thereby overlooking their potential applicability and benefits in 

developing countries. Misconceptions persist, such as the belief that smart buildings are only applicable to 

large structures (Radziejowska & Sobotka, 2021), as well as the perception that smart buildings are divisive 

or exclusive to a specific social class (Balta-Ozkan et al., 2013; Junior et al., 2017). 

This lack of clarity in terminology does not benefit designers, clients, or researchers and is more 

likely to confuse than provide a clear direction (Buckman et al., 2014). According to AlMuharraqi et al. 
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(2022), a clear definition and understanding of smart building concepts and features are fundamental 

prerequisites for their success, as the level of professionals' awareness plays a crucial role in enabling the 

implementation of smart building processes and influences the degree of resistance to change.  

• Unfamiliarity With Smart Buildings’ Benefits and Opportunities 

From another perspective, many architects still lack a comprehensive understanding of the benefits 

of smart buildings. According to Gadakari et al. (2014) and Bandara et al. (2019), the lack of knowledge 

about the current and potential benefits among owners and developers presents a significant challenge to 

the adoption of these benefits. Similarly, Froufe et al. (2020) highlight the lack of awareness about the 

positive impact of smart buildings on quality of life and the environment as a key issue limiting their 

adoption. According to Fratu and Fratu (no date), this issue stems from the lack of research and the 

challenges designers face in integrating new technologies into smart buildings. The lack of evidence 

supporting those claimed benefits of smart technologies and construction further complicates the adoption 

process (Ghaffarianhoseini et al., 2016). In this regard, several studies emphasize the need to enhance public 

awareness about the socioeconomic and environmental benefits of smart buildings (Viana et al., 2022).  

• Limited Technical Knowledge 

The lack of such awareness extends to other crucial aspects, such as the difficulty in understanding 

sustainable specifications in contract details (Ghansah et al., 2022) and unfamiliarity with the whole-life 

costs associated with smart buildings from the perspective of practitioners (Ibrhem, Amer, and Ong, 2020). 

Moreover, this unfamiliarity among professionals regarding smart buildings and their design and 

construction process has serious consequences, as it can exacerbate technical difficulties during 

construction due to unfamiliarity with the technologies and their integration requirements. Professionals 

often lack sufficient experience and knowledge to design smart buildings. This includes the limited 

knowledge of smart building systems and the unfamiliarity with the correct methods and procedures for 

their implementation (Baharetha et al., 2023). Additionally, it can hinder effective collaboration among 

project teams (Zainordin & Saleh, 2017). As a result, architects become more resistant to changing 

traditional practices and lack the confidence to undertake new and untested technologies (Ghansah et al., 

2020). In this regard, BIM knowledge is crucial in the design of smart buildings due to its ability to enhance 

efficiency, safety, and sustainability throughout the building's entire life cycle. BIM offers positive 

architectural visualization, facilitates communication among stakeholders, supports construction planning, 

and reduces social and financial losses associated with reliance on traditional methods (Zhao, 2023). 

Furthermore, BIM supports the incorporation of smart technologies, enabling the profiling of 

materials and devices, which is crucial for optimizing energy management and ensuring occupant comfort 

in smart built environments (Zhang et al., 2015; Li, 2017). In the future of urban construction, the 

application of BIM promotes a more scientific approach to design, aligning with the principles of smart 

building development and fostering resource conservation (Chen, 2022). Thus, proficiency in BIM is vital 

for architects to create high-functioning, efficient smart buildings that address contemporary environmental 

challenges. 

• Lack Of Regulations and Frameworks 

Another significant challenge associated with smart buildings is the absence of frameworks and 

regulations that facilitate the interaction between buildings, energy systems, and demand-response activities 

(De Groote et al., 2017). At the same time, Baharetha et al. (2023) rate the lack of awareness among 

designers, owners, and users regarding the technical specifications of smart buildings as a "very 

challenging" issue. This finding aligns with previous studies (AlMuharraqi et al., 2022; Affonso et al., 

2024). A study by Arditi, Mangano, and De Marco (2015) highlights a notable contradiction in 

professionals’ understanding of smart buildings. According to the study conducted with construction 

managers, they seem to recognize the importance of developing smart buildings. However, there remains 

no widely accepted definition of what “smart” refers to in the context of building projects, which points to 

a lack of conceptual clarity that can hinder the cohesive planning and implementation of smart buildings. 

This issue has not gone unnoticed by researchers, particularly in developing countries; several studies have 

explored the lack of awareness among professionals regarding smart buildings. In Nigeria, for example, 
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numerous studies investigated professionals’ level of awareness about smart buildings, yet they seem to 

provide contrasting insights into the extent of professional awareness.  

3.4.2. Case Studies from Developing Countries 

A study conducted by Ejidike et al. (2024) indicated that most construction professionals have a basic 

understanding of the smart building concept, with no significant differences in awareness across different 

roles. Additionally, the researchers emphasized the need to integrate more parameters into design and policy 

frameworks to increase awareness of smart buildings among professionals, which plays a key role in 

enhancing smart practices in Nigeria. Another study from the Nigerian context (Ilesanmi et al., 2024) 

reported limited stakeholder familiarity with smart building features and technologies. While some 

individual features, such as security doors, energy-saving equipment, and solar panels, were recognized, 

the overall engagement with these systems remained low. The study findings reveal that a superficial 

understanding of the smart building concept does not necessarily equip professionals with the practical 

skills and ability to act effectively on it. The study also emphasizes the importance of education and policy 

development in enhancing awareness and promoting the adoption of smart building practices within the 

sector. This gap between recognition and practical awareness is also evident in Lagos State, Nigeria, where 

a study by Opawole et al. (2022) noted a low level of awareness of smart buildings among property 

stakeholders. Although many claimed familiarities with the concept, there was a notable lack of 

commitment to its full implementation. According to the study, 90% of construction professionals were 

aware of intelligent building systems, yet only about half of them had experience working on projects that 

integrated these features. This suggests that while awareness is important, practical experience among 

professionals remains limited. Similar conclusions were drawn in other developing countries. In Ghana, a 

study by Ghansah et al. (2022) revealed a modest level of awareness of smart building technologies among 

construction professionals. According to the study, although the participants were familiar with these 

technologies, their understanding of their practical applications and technical functions was limited. The 

researchers also suggested that numerous factors influence awareness, such as access to training and 

personal knowledge of construction professionals; legal and policy awareness is equally important. The 

study's findings highlight the critical role of competency and capacity-building initiatives in enhancing 

professionals’ awareness of the smart building concept. 

These findings suggest that the development of smart buildings relies on a clear definition and 

understanding of the concepts and features that comprise smart buildings. The level of awareness of 

construction professionals, particularly architects, determines the feasibility of smart buildings. The 

implementation of smart buildings requires both technical and practical experience. As a result, upgrading 

professional skills is a prerequisite for the effective implementation of these strategies. In this regard, Ram 

and Sutrisna (2013) stress the importance of involving individuals with adequate educational backgrounds 

and professional qualifications for the effective implementation of the concept. To ensure this, engaging 

academic and training institutions with industry stakeholders is essential to keep up with technological 

advancements and gain the new perspectives and practical methods required to drive the evolution of smart 

buildings. Figure (1) illustrates how the lack of awareness manifests in different forms. 
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Figure 1. Forms of lack of awareness about smart buildings among professionals. Source: (Authors). 

4. Research Methodology 

4.1. Questionnaire Instrument 

To assess the level of awareness among architects regarding smart buildings, a quantitative research 

study was conducted using a questionnaire, supported by a comprehensive literature review. Two 

procedures were used to assess the rationality of the questionnaire. The first step involved submitting the 

questionnaire for expert review by a professor with over 20 years of experience in the construction industry 

to ensure clarity in the wording of questions, the accurate use of technical terminology, and the avoidance 

of ambiguous expressions. The second step involved pilot testing the questionnaire on a dozen 

professionals, including registered architects from diverse backgrounds and roles within the industry, to 

assess its comprehensiveness and help identify and eliminate any ambiguities. The final version of the 

questionnaire was refined based on the feedback received from both the expert review and the pilot study. 

4.2. Structure Of the Questionnaire 

A well-structured questionnaire comprising four sections was developed and administered using the 

online platform Google Forms. The first section contains questions related to participants’ demographic 

and background information, including their academic qualifications, years of professional experience, type 

of organization, and roles within their organizations. The second section of the questionnaire comprised 

questions relating to respondents’ familiarity with the concept and their Source of information.  

The third section examined respondents’ perceptions of smart buildings, including their level of 

awareness, definition of the concept, and whether they possess the necessary technical knowledge to 

implement it. Regarding the concept, we opted for a simplified version of the definition proposed by 

Buckman et al. (2014). While the original definition by Buckman et al. (2014) encompasses complex and 

multidimensional aspects, such as enterprise-level intelligence, system integration, and adaptability, we 

opted for a simplified version in the context of the survey. This decision was made to enhance clarity and 

neutrality for respondents, and to reduce the risk of response bias associated with overly technical language. 

We acknowledge that this simplification does not fully capture components like data interoperability or 

user-centric responsiveness. However, these dimensions were indirectly explored through other survey 

items addressing technology integration, automation, and occupant interaction. 

Confusion and mis-conceptions 

Smart buildings are confused with 

automation; considered only for large or 

advanced projects 

Unrecognized benefits 

Stakeholders’ unfamiliarity 

with smart buildings positive 

impacts. 

Superficial understanding 

Little practical knowledge despite basic 

awareness of smart buildings’ features 

Conceptual Uncertainty 

No agreed upon definition of 

smart buildings. 

Disparity in developing countries 

Lack of stakeholders’ awareness 

about smart buildings’ characteristics. 

Lack of regulations and 

frameworks 

Absence of guidelines and policies to 

support smart buildings’ 

implementation. 

Technical unfamiliarity 

Insufficient experience with smart 

buildings’ systems and their 

integration. 

Lack Of Awareness 

About Smart 

Buildings 
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The fourth section explored the current state of smart buildings’ adoption among clients and 

developers. It included questions such as whether architects propose the implementation of smart buildings 

to their clients, and if so, how these proposals are received, whether they are accepted, rejected, or met with 

concerns about potential obstacles to implementation. We used closed-ended questions to collect data, 

including yes/no responses and multiple-choice options, while all questions were made mandatory to ensure 

complete responses. 

4.3. Survey Design and Sampling 

A structured questionnaire survey was administered to Algerian architects from various professional 

sectors, including academia, the private sector, and the government sector. The inclusion criteria for the 

respondents required that participants be (1) architects certified by the National Council of the Order of 

Architects in Algeria (CNOA), which is the official regulatory body responsible for registering and 

licensing architects in Algeria, and (2) Architects should have at least three years of professional 

experience. In comparison, the exclusion criteria eliminated interns and professionals practicing outside 

our designated scope. This approach ensured the respondents had the basic criteria and expertise to provide 

informed and relevant insights for the study.  

Given the difficulty in accessing the most recent and complete list of architects in Algeria, a 

combination of snowball and non-probability sampling methods was employed. To ensure an adequate and 

reliable sample size, the study employed the snowball sampling method. This involved reaching out to 

potential survey participants through referrals from initial participants to expand the respondent pool. 

Additionally, a non-probability sampling technique was used to select a representative sample for this study.  

This combined sampling approach facilitated the identification and inclusion of participants based on 

their relevant qualifications and experience within the construction sector. We made considerable efforts to 

ensure diversity among respondents by using various methods to reach potential participants, including 

personal visits to construction firms and architecture offices, as well as sending direct invitations via email 

and social media platforms such as LinkedIn.  

The survey distribution continued until a saturation point was reached, meaning no further 

participants could be recruited despite extensive outreach efforts across diverse regions and networks. This 

saturation reflected the practical ceiling of accessibility, given the sampling method and field conditions, 

as well as practical accessibility constraints (the lack of access to a centralized, up-to-date national registry 

of active architects in Algeria) and based on methodological expectations within similar research contexts 

(Mohamed et al., 2023). As a result, a total of 216 architects were successfully reached and invited to 

participate in the study. Among these, 134 completed the questionnaire, yielding a response rate of 62%. 

This rate is considered satisfactory for research conducted within the construction sector (Arusha Technical 

College & Mhando, 2021). However, it is crucial to acknowledge the potential bias that the snowball 

sampling method may present, which may limit the statistical generalizability of. 

4.4. Data Analysis 

The data were processed using the Statistical Package for the Social Sciences (SPSS) and analyzed 

using descriptive statistics and frequency distributions. 

We decided to use frequency distributions to analyze our questionnaire data, providing a clear and 

concise overview of how responses were distributed among categories. This seems especially fitting, as our 

exploratory study aims to identify general tendencies and establish levels of awareness, understanding, and 

perception of smart buildings among Algerian architects, regarding their attitudes and approaches. Taking 

frequency counts and percentages provides us with precise information, especially regarding categorical 

variables such as years of experience, lower levels of knowledge, or perceived barriers to adoption. These 

frequencies and percentages facilitate the interpretation and identification of dominant themes and ideas 

within the sample. This approach is also consistent with other exploratory studies of this kind in architecture 

and social sciences (Bryman, 2016; Creswell, 2014). 
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5. Results 

5.1. Background Information of Respondents 

According to Table (1), the sample is predominantly composed of highly educated professionals, with 

84.3% holding a Master’s degree, while a smaller proportion possess a Doctorate (4.5%) or other 

qualifications (10.4%). Only 0.7% of respondents hold a Bachelor’s degree, highlighting a generally high 

academic profile within participants. In terms of professional experience, a majority (52.2%) have between 

3 and 5 years of experience. Meanwhile, 27.6% have 5 to 10 years of experience, and 20.1% report 10 to 

20 years in the field. Regarding organizational affiliation, most respondents work in the private sector 

(59.7%), followed by the public sector (29.85%) and academia (10.45%). We also asked respondents to 

identify their roles based on the nature of their daily job responsibilities within the organization. Over half 

of the respondents (56.7%) identified as directors, while 31.3% were employees, and the remaining 12% 

held other roles. This suggests that the participants possessed the professional expertise and practical 

experience to provide their insights on the awareness and adoption of smart buildings in Algeria.  

Table 1. Background information of respondents. Source: (Authors). 

Variable Characteristics Frequency Percentage (%) 

Academic qualification 

Bachelor’s degree 1 0,7 

Master’s degree 113 84,3 

PhD 6 4,5 

Other 14 10,4 

 

Years of Professional Experience 

3 to 5 years 70 52,2 

5 to 10 years 37 27,6 

 10 to 20 years 27 20,1 

Type of organization 

Academic 14 10.45 

Private sector 80 59.70 

Public sector 40 29.85 

 Director 76 56.7 

Position within the Design Office Employee 42 31.3 

 Other 16 12 

5.2. RQ01: Familiarity with The Smart Building Concept 

This section explores the extent to which respondents are familiar with the concept of smart buildings, 

including the sources from which they have acquired their knowledge, and how they would assess their 

level of awareness about the concept. The aim is to determine their basic awareness and to identify the 

primary sources of knowledge through which they were first introduced to the concept. In this regard, 

respondents were asked whether they were familiar with the term “smart building,” what their sources of 

information were (e.g., education, professional experience, or media), and how they would rate their level 

of awareness. These questions provide insight into architects’ level of familiarity with the smart building 

concept and the factors contributing to its increasing awareness.  

According to Table (2), the overwhelming majority of respondents (97.8%) reported being familiar 

with the concept of smart buildings, while only 2.2% indicated that they were not familiar with it. This 

suggests a high general awareness of the concept among the surveyed population. 

When asked about the Source of their knowledge, 59% of the respondents attributed their 

understanding of smart buildings to formal education, including university courses and seminars. Media 

sources (such as online content, articles, and social platforms) accounted for 26.8% of the reported 

knowledge sources. A smaller portion reported acquiring knowledge through professional experience 

(11.2%) or personal networks (3%). 

Despite the high familiarity rate, self-assessment of knowledge levels paints a more nuanced picture. 

Only 19.4% of respondents rated their level of knowledge as high. A significant majority (77.6%) 

considered their knowledge to be low, and 3% assessed it as moderate. This suggests that, although the 

concept of smart buildings is widely recognized, a comprehensive understanding remains limited for most 

participants. 
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Table 2. Architects’ familiarity with smart buildings. Source: (Authors). 

Statement/question Category Frequency Percentage (%) 

Familiarity with the 

concept 

Yes 131 97.8 

No 3 2,2 

 

Source of information 

about the smart 

building concept 

Education University courses and seminars 79 59,0 

 

Experience 

Professional experience 15 11,2 

Personal experience (through 

networks) 
4 3,0 

Media 36 26.8 

How would you rate 

your level of 

knowledge about smart 

buildings? 

High 26 19,4 

Moderate 4 3,0 

Low 104 77,6 

5.3. RQ02: Assessment of Respondents' Knowledge of The Smart Building Concept 

A series of targeted questions was included in this section to evaluate architects' level of 

understanding and perceptions regarding smart buildings. These questions aimed to capture respondents’ 

conceptual definitions of smart buildings, their perception of the relevance and utility of such buildings, 

their self-assessed technical readiness to engage in smart building projects, awareness of any governmental 

frameworks or guidelines, and their use of Building Information Modeling (BIM) during the design phase. 

The goal of this section is to identify knowledge, training, and policy gaps that may hinder the broader 

adoption of smart building practices in Algeria. Table 3 illustrates the responses to these questions. 

When asked to define what a smart building is, 74.6% of respondents indicated that a smart building 

is “one that integrates advanced technologies, materials, and systems to achieve adaptability, energy 

efficiency, durability, occupant comfort, and sustainability”. While only 8.2% defined it as a building with 

an intelligent architectural conception, 15.7% viewed it as an automated building, and a small percentage 

(1.5%) associated it with smart materials.  

Regarding their perceptions about the concept, 38.8% of participants considered smart buildings a 

luxury. In comparison, 36.5% viewed them as a convenient tool aimed at facilitating occupants’ lives, and 

only 23.8% perceived them as a necessity. Regarding technical readiness, a large majority (80.6%) felt that 

their technical expertise was inadequate for executing smart building projects, with only 19.4% expressing 

confidence in their skills to do so. Concerning regulatory guidance, 77.6% of respondents reported that 

there was no government-issued action plan for smart buildings that they were required to follow, indicating 

a perceived lack of institutional support or direction in this area. Finally, regarding technological adoption, 

60.5% of participants did not use Building Information Modeling (BIM) software in the design phase, while 

39.5% reported using it. This implies that although some progress has been made toward digital integration, 

BIM remains underutilized among participants. 

Table 3. Assessment of Respondents' Knowledge of the Smart Building Concept. Source: (Authors). 

Statement/question Category Frequency Percentage (%) 

 

 

How would you define 

a smart building? 

A building with an intelligent architectural conception 11 8.2 

Smart buildings integrate advanced technologies, 

materials, and systems to achieve adaptability, energy 

efficiency, durability, occupant comfort, and 

sustainability. 

100 74.6 

An automated building 21 15.7 

A building constructed with smart materials 2 1.5 

 

How do you perceive 

smart buildings? 

A luxury 52 38.8 

A necessity 32 23.8 

A convenient tool aimed at facilitating occupants’ 

lives 
49 36.5 

Do you consider your 

technical expertise 

adequate for executing 

smart buildings? 

Yes 26 19.4 

No 108 80.6 
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Statement/question Category Frequency Percentage (%) 

Is there a government-

issued action plan for 

smart buildings that 

you are required to 

follow? 

Yes 30 22.4 

No 104 77.6 

Do you use Building 

Information Modeling 

(BIM) software in the 

design phase? 

Yes 53 39.5 

No 81 60.5 

The Cross-tabulation of architects’ technical expertise and their BIM usage is illustrated by Table 4, 

which reveals a clear disparity in technical readiness between architects who use BIM and those who do 

not. Specifically, out of the 81 architects who do not use BIM, a significant majority (69 individuals, 85.2%) 

reported that they lack the technical expertise needed to execute smart buildings. In contrast, among the 53 

architects who use BIM, 39 (73.6%) also reported a lack of technical expertise. Still, a relatively higher 

proportion (26.4%) felt they possess the necessary expertise, nearly double the percentage compared to 

non-BIM users. 

These results strongly suggest that a lack of BIM usage is associated with a pronounced gap in 

technical preparedness. The 69 non-BIM users who feel technically unqualified represent the largest 

subgroup in the entire sample, expressing low readiness. This suggests that limited exposure to BIM may 

be one of the key factors preventing architects from developing the confidence or capability to engage in 

smart building practices. 

Table 4. Cross Tabulation of architects’ technical expertise and their BIM usage. Source: (Authors). 

 Has Expertise Lacks Expertise Total 

Uses BIM 14 39 53 

Does Not Use BIM 12 69 81 

Total 26 108 134 

5.4. RQ03: Architects’ Perspectives on The Adoption of Smart Buildings in Algeria 

This section examines the current demand for smart buildings in Algeria, based on architects’ 

interactions with clients and their efforts to promote smart building concepts. Table (5). Illustrates the 

results of this section. 

When asked whether they had received client requests for smart building designs, only 22.4% of 

respondents reported that clients had expressed interest in such designs. A significant majority (77.6%) 

indicated that they had not received any demand from clients regarding the concept. Despite this limited 

demand, over half of the respondents (56.0%) reported suggesting the idea of constructing smart buildings 

to their clients. Meanwhile, 44.0% indicated that they do not propose such ideas. As for client reactions, 

the responses are nuanced. Only 12.0% of architects noted that the idea was well received. However, the 

majority (65.3%) reported that while clients were receptive to the idea, practical challenges prevented its 

implementation. Meanwhile, 22.7% of architects reported complete rejection of the concept when they 

suggested it to clients.  

Table 5. Adoption rate of smart buildings in Algeria, according to architects. Source: (Authors). 

Statement/question Category Frequency Percentage (%) 

Have you received any 

requests from clients 

for the design of smart 

buildings? 

Yes 30 22,4 

No 104 77,6 

Do you suggest the idea 

of constructing smart 

buildings to your 

clients? 

Yes 75 56,0 

No 59 44,0 

The idea is well-received 9 12,0 
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Statement/question Category Frequency Percentage (%) 

What is the typical 

client’s reaction to 

your smart building 

suggestion? 

The idea is well-received, but challenges prevent 

implementation 
49 65,3 

The idea is completely rejected 17 22,7 

6. Discussion 

This study aimed to address three research questions: determining architects’ familiarity and 

perceptions of smart buildings, assessing their level of understanding of the concept, and understanding 

how these factors influence clients’ decision-making and the level of adoption of smart buildings. The 

research objectives were derived from various literature findings that highlighted common misconceptions 

about the smart building concept. As a result, we sought to assess the extent of their validity based on the 

perceptions of Algerian architects.  

Regarding RQ01, the survey findings revealed a strong familiarity of architects with the concept, with 

97.8% of respondents acknowledging that they have heard of it. Regarding their sources of information, 

the predominant Source of knowledge for architects in Algeria is formal education and media sources, in 

contrast to professional experience and peer networks. These findings underscore the pivotal role that 

academic institutions play in raising awareness about the concept. However, despite their familiarity with 

the smart building concept, most architects admitted to not having acquired sufficient knowledge about it. 

This highlights a potential gap between theoretical knowledge and the practical application of smart 

buildings in the Algerian construction sector. The difference between the high reported familiarity with the 

notion of smart buildings (97.8%) and the low self-reported understanding (77.6% with limited awareness) 

reveals an important nuance deserving further contemplation. This disparity may be partially due to cultural 

and educational factors within the Algerian architectural context. Architecture education and professional 

discourses often present emerging ideas at a surface level, emphasizing theoretical familiarity without 

necessarily cultivating a deep, applied understanding. They address unfamiliar technologies and ideas at a 

theoretical level without any genuine understanding. Consequently, many architects may recognize the 

terminology and general ideas surrounding smart architecture, yet lack the concrete skills, technical 

expertise, or interdisciplinary collaboration required to fully grasp and implement such approaches in 

practice fully. This indicates an education that prioritizes shallow, rote learning and formal definitions over 

critical engagement, leading to a lack of practical experience or knowledge with new technologies. In this 

way, the distinction is significant for professional readiness and for developing strategies to enhance living 

conditions.  

These findings reflect a pattern observed in other developing countries such as Ghana and Nigeria, 

where superficial awareness does not translate into practical competency. 

Regarding RQ02, most respondents (74.6%) associated smart buildings with their drivers for 

development, such as adaptability, energy efficiency, durability, occupant comfort, and sustainability, 

which reflects a good understanding of the concept. However, a considerable number of participants 

associate smart buildings with automation and consider them as a luxury, rather than acknowledging their 

utility. This gap in perceptions reveals a lack of shared understanding regarding the benefits of smart 

buildings. Additionally, a skill gap appears to exist among architects in their technical understanding of the 

concept, as 80.6% of them feel technically unprepared to execute smart building projects, and 60.5% of 

participants did not utilize BIM, despite it being an effective tool for the design and execution of smart 

buildings. Additionally, 77.6% of architects reported the absence of a government-issued action plan, which 

further emphasizes the systemic barriers to the adoption of smart buildings, particularly the lack of 

institutional guidance and regulatory frameworks. Despite architects' growing awareness and familiarity 

with the smart building concept, their technical understanding remains superficial, not qualifying them to 

execute smart buildings in Algeria, primarily due to a lack of practical capabilities and governmental 

support. This aligns with previous literature emphasizing the importance of both conceptual understanding 

and technical training for meaningful adoption. In addition, a cross-tabulation between respondents who 

reported using BIM and their corresponding technical readiness levels revealed a tendency toward higher 

readiness scores among BIM users. However, the pattern remains inconclusive, suggesting that while BIM 
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adoption may be associated with a more advanced technical outlook, additional factors likely influence 

perceptions of smart buildings. 

The third research question (RQ03), explored how architects’ awareness influences client 

engagement. In this section, participants were asked about the adoption landscape of smart buildings and 

whether they often receive requests from clients regarding their design and execution. In response, only 

22.4% of architects reported receiving these requests, which remains a very low percentage. Moreover, half 

of the respondents reported suggesting smart buildings to their clients. However, clients’ responses were 

mixed. While some clients received the idea positively, others rejected it completely. Although a significant 

portion was receptive to it, they cited implementation challenges as a reason for their resistance. These 

reactions highlight the relationship between architects’ awareness of the concept and the rate at which it is 

adopted. Suppose architects lack clarity or confidence in their technical readiness to execute smart 

buildings. In that case, they are unlikely to advocate for their implementation and convince clients of the 

opportunities it presents. This issue further hinders the adoption of smart buildings in Algeria. 

Collectively, these findings suggest that the adoption of smart buildings in Algeria is still in its early 

stages of development. While Algerian architects’ familiarity with the concept is relatively high, 

comprehensive knowledge and practical expertise remain limited, which aligns with the findings of the 

studies above conducted in developing countries, namely a study conducted in Ghana (Ghansah et al., 

2022), Nigeria (Ejidike, Mewomo, and Anugwo, 2024), and Lagos state in Nigeria (Opawole et al., 2022). 

These studies reported a superficial understanding of the concept among professionals, despite a high level 

of familiarity. As a result, it is noteworthy that while architects in Algeria and other developing countries 

may possess a conceptual understanding of smart buildings, this has not yet translated into deep technical 

knowledge or professional readiness for implementation. In this regard, technical training in universities is 

crucial for enhancing professionals' understanding of smart buildings. In addition, collaborations between 

academic institutions, the government, and industry practitioners may increase architects’ technical 

capacities and broaden their perspectives about modern and innovative construction practices. 

7. Conclusion And Recommendations 

This study thoroughly explored the level of awareness and understanding among Algerian architects 

regarding the concept of smart buildings. It examined how a lack of awareness and professional readiness 

can influence the adoption of smart buildings in the Algerian construction sector. Using an exploratory 

approach that combined an extensive literature review and a questionnaire survey targeting architects 

actively engaged in the field, which resulted in the selection of 134 architects. The study's findings revealed 

a significant gap: although nearly all surveyed architects (97.8%) reported familiarity with the term "smart 

building," their in-depth knowledge and technical readiness remained limited. As a result, the study 

highlights the critical inconsistency between architects' conceptual familiarity and practical competence 

regarding smart buildings. In addition to this knowledge gap, the research revealed the presence of 

misconceptions surrounding the concept of smart buildings among respondents. Architects primarily 

understand smart buildings as incorporating advanced technologies, materials, and systems to achieve 

adaptability, energy efficiency, sustainability, occupant comfort, and longevity. However, a significant 

portion still perceives them as a luxury or limits the concept to automation. A major skills gap was 

identified, with the vast majority declaring themselves technically unprepared to execute smart building 

projects. 

Additionally, the adoption of key digital tools such as BIM remains low, and a clear absence of 

regulatory frameworks or government action plans further contributes to systemic barriers. These factors 

explain the low demand for smart buildings reported by architects. Despite more than half of architects 

proposing the idea to clients, practical implementation challenges often hinder its adoption. This highlights 

the interdependence between architects’ knowledge and confidence, their ability to promote smart 

buildings, and their effective influence on client decision-making. Without efficient strategies, Algeria risks 

falling behind in its transition to a smart and sustainable urban environment. To address this knowledge 

gap and catalyze the transition to a smarter and more sustainable built environment in Algeria, targeted 

strategies are crucial. These strategies should focus on several key areas:  

• First, it is crucial to integrate in-depth technical education on smart building systems, emerging 

technologies (such as IoT and Big Data), and digital tools (like BIM) into university curricula and 
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continuing education for practicing architects. Bridging the gap between theory and practice in the 

education and training of smart building practices is crucial for their successful implementation in the 

future.  

• Second, establishing a clear institutional framework through a national action plan and guidelines for 

implementing smart buildings, including design standards, financial incentives, and subsidies, can 

encourage stakeholders to take action. 

• Third, promoting partnerships between academic institutions, the construction industry, developers, 

and policymakers can help create an ecosystem conducive to knowledge sharing, innovation, public-

private partnerships, and international collaborations. These collaborations may present numerous 

opportunities for establishing a culture that prioritizes innovation in the construction sector. 

• Finally, raising public awareness through campaigns and government-supported initiatives is key to 

fostering a more informed and responsive society. These campaigns should target not only architects 

but also developers, clients, and the general public to highlight the economic, social, and 

environmental benefits of smart buildings. A better-informed community can facilitate the adoption 

of smart buildings.  

With the right investment in education and policy enforcement, along with strengthening awareness 

and building technical capacity, architects can drive the transition toward a smarter, more sustainable, and 

technologically advanced built environment in Algeria. However, despite the valuable insights it provides 

into the situation in Algeria, this study has certain limitations that future research could address: 

• First, the study is based on a specific sample of 134 architects, using non-probability sampling 

methods (snowball and purposive sampling). Efforts were made to ensure a degree of diversity within 

the respondent pool, targeting architects engaged in various professional contexts, including those 

operating in urban centers, technology-oriented practices, and more conventional or rural settings. 

Nevertheless, the snowball sampling technique adopted in this study, being a non-probability method, 

presents inherent limitations. By relying on participant referrals within professional networks, this 

approach may have led to the overrepresentation of architects from more connected, urban, or tech-

savvy environments, while potentially underrepresenting practitioners in rural or less networked 

areas. This imbalance could compromise the representativeness of the findings and limit the 

generalizability of the results to the broader Algerian architectural profession. Although this reflects, 

to some extent, the actual distribution of smart building discourse, which tends to be concentrated in 

urban and technologically active circles, it is essential to interpret the findings with caution.  

• Second, the study focuses on architects’ perspectives, which, while fundamental, do not fully capture 

the challenges and opportunities perceived by other key stakeholders such as engineers, contractors, 

developers, and policymakers. The exclusive focus on architects, while justified by their central role 

in shaping the built environment, does not capture the full range of stakeholder perspectives involved 

in developing smart and responsive architecture. Future studies are therefore encouraged to broaden 

the scope of inquiry by incorporating insights from other key actors, including developers, 

policymakers, and end-users. Such triangulation would contribute to a more comprehensive 

understanding of the opportunities and constraints associated with implementing smart architecture 

in diverse contexts. 

• Third, the assessment of knowledge is partly based on architects’ self-evaluation, introducing a 

certain level of subjectivity that may not always accurately reflect their actual technical competence. 

• Lastly, the use of a simplified definition of smart buildings in the questionnaire was necessary for 

clarity and consistency. However, the persistence of conceptual confusion suggests that a more 

nuanced understanding of the different facets of "smartness" (beyond simple automation or smart 

materials) may require further exploration. Furthermore, although this definition was based on the 

definition used by Buckman et al. (2014), it was intentionally limited in complexity, omitting complex 

dimensions of the original framework entirely (such as system-wide data interoperability, enterprise-

level intelligence, and user-centric adaptability) to allow greater clarity and access for participants 

with varying levels of understanding. While this was necessary to limit cognitive complexity in 

responses and avoid response bias, it is possible that this impacted the richness of participants' 

interpretations. As a result, some aspects of smart buildings may not have been fully captured in their 
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responses. Future research may consider using more complex definitions or multi-layered conceptual 

frameworks, especially if targeting an audience with a more sophisticated technical understanding. 

By acknowledging these limitations and implementing the proposed strategies to raise awareness, 

Algeria can gradually overcome the obstacles to the adoption of smart buildings and accelerate its transition 

to a smarter, more sustainable, and energy-efficient built environment. The role of architects, as key actors 

in the design and conceptualization process, is central to this transformation. 

Funding 

The authors declare that no funds, grants, or other support were received during the preparation of 

this manuscript. 

Competing Interests 

The authors declare no relevant financial or non-financial interests. 

References 

Affonso, E. O. T., Branco, R. R., Menezes, O. V. C., Guedes, A. L. A., Chinelli, C. K., Haddad, A. N., & 

Soares, C. A. P. (2024). “The main barriers limiting the development of smart buildings”. Buildings, 

14(6), 1726. https://doi.org/10.3390/buildings14061726 

Aït-Yahia, K. G., Ghidouche, F., & N’Goala, G. (2019). “Smart city of Algiers: Defining its context”. In 

Smart city emergence (pp. 391–405). Elsevier. https://doi.org/10.1016/B978-0-12-816169-2.00019-5 

Akadiri, P. O., Chinyio, E. A., & Olomolaiye, P. O. (2012). “Design of a sustainable building: A conceptual 

framework for implementing sustainability in the building sector”. Buildings, 2(2), 126–152. 

https://doi.org/10.3390/buildings2020126 

Al Dakheel, J., Del Pero, C., Aste, N., & Leonforte, F. (2020). “Smart buildings features and key 

performance indicators: A review”. Sustainable Cities and Society, 61, 102328. 

https://doi.org/10.1016/j.scs.2020.102328 

AlMuharraqi, M., Sweis, G., Sweis, R., & Sammour, F. (2022). “Factors affecting the adoption of smart 

building projects in the Kingdom of Bahrain”. Journal of Building Engineering, 62, 105325. 

https://doi.org/10.1016/j.jobe.2022.105325 

Amer, A. I. M., & Ong, J. (2020). Study on The Challenges Faced in The Implementation of Intelligent 

Buildings. Bright Star University - The Sixth International Conference - Smart Cities, 1–20. chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://media.sotm.bsu.edu.ly/Content/Papers/G4/G4

_6.pdf 

Arditi, D., Mangano, G., & De Marco, A. (2015). “Assessing the smartness of buildings”. Facilities, 

33(9/10), 553–572. https://doi.org/10.1108/F-10-2013-0076 

Aribi, A., & Anouche, K. (2025). “Identifying challenges to smart buildings adoption in developing 

countries: The case of Algeria”. Energy and Buildings, 342, 115893. 

https://doi.org/10.1016/j.enbuild.2025.115893 

Arusha Technical College, & Mhando, Y. B. (2021). “Factors of inefficient use of personal protective 

equipment: A survey of construction workers at Arusha urban in Tanzania”. Journal of Construction 

Engineering, Management & Innovation, 4(1), 1–11. https://doi.org/10.31462/jcemi.2021.01001011 

Baharetha, S., Soliman, A. M., Hassanain, M. A., Alshibani, A., & Ezz, M. S. (2023). “Assessment of the 

challenges influencing the adoption of smart building technologies”. Frontiers in Built Environment, 

9, 1334005. https://doi.org/10.3389/fbuil.2023.1334005 

Balta-Ozkan, N., Davidson, R., Bicket, M., & Whitmarsh, L. (2013). “Social barriers to the adoption of 

smart homes”. Energy Policy, 63, 363–374. https://doi.org/10.1016/j.enpol.2013.08.043 

Bandara, K. T. W., Abeynayake, M. D. T. E., & Pandithawatta, T. P. W. S. I. (2019). “Applicability of 

smart building concept to enhance sustainable building practice in Sri Lanka”. In Proceedings of the 



Iraqi Journal of Architecture and Planning, Vol. 25 (2026), Issue 1, Pages 137-156 

 

154 
 

8th World Construction Symposium (pp. 77–87). University of Moratuwa. 

https://doi.org/10.31705/WCS.2019.8 

Batov, E. I. (2015). “The distinctive features of smart buildings”. Procedia Engineering, 111, 103–107. 

https://doi.org/10.1016/j.proeng.2015.07.061 

Bouyacoub, B., & Touami, S. (2016). “Economic policy and growth in Algeria: Econometric analysis”. 

(Publication details incomplete). 

Bryman, A. (2016). “Social research methods” (5th ed.). Oxford University Press. 

Buckman, A. H., Mayfield, M., & Beck, S. B. M. (2014). “What is a smart building?” Smart and Sustainable 

Built Environment, 3(2), 92–109. https://doi.org/10.1108/SASBE-01-2014-0003 

Cano, M. V. M., Zamora, M., & Gómez-Skarmeta, A. (2014). “User-centric smart buildings for energy 

sustainable smart cities”. Transactions on Emerging Telecommunications Technologies, 25(11), 

1053–1063. https://doi.org/10.1002/ett.2771 

Chen, Y. (2022). “Application and practice of BIM technology in smart city construction”. In M. Mikusova 

(Ed.), International Conference on Smart Transportation and City Engineering (STCE 2022). SPIE. 

https://doi.org/10.1117/12.2657857 

Clements-Croome, D. (2011). “Sustainable intelligent buildings for people: A review”. Intelligent 

Buildings International, 3(2), 67–86. https://doi.org/10.1080/17508975.2011.582313 

Creswell, J. W. (2014). “Research design: Qualitative, quantitative, and mixed methods approaches” (4th 

ed.). SAGE Publications. 

De Groote, M., Volt, J., & Bean, F. (2017). “Is Europe ready for the smart buildings revolution? Mapping 

smart-readiness and innovative case studies”. BPIE. 

Ehrenhard, M., Kijl, B., & Nieuwenhuis, L. (2014). “Market adoption barriers of multi-stakeholder 

technology: Smart homes for the aging population”. Technological Forecasting and Social Change, 

89, 306–315. https://doi.org/10.1016/j.techfore.2014.08.002 

Ejidike, C. C., Mewomo, M. C., & Anugwo, I. C. (2024). “Assessment of construction professionals’ 

awareness of the smart building concepts in the Nigerian construction industry”. Journal of 

Engineering, Design and Technology, 22(5), 1491–1504. https://doi.org/10.1108/JEDT-05-2022-0263 

El-Motasem, S., Khodeir, L. M., & Eid, A. F. (2020). “Comparative analysis of smart building projects 

(SBPs) in Egypt and worldwide”. International Journal of Scientific & Technology Research, 13(12). 

El-Motasem, S., Khodeir, L. M., & Eid, A. F. (2021). “Analysis of challenges facing smart buildings 

projects in Egypt”. Ain Shams Engineering Journal, 12(3), 3317–3329. 

https://doi.org/10.1016/j.asej.2020.09.028 

Fratu, M., & Fratu, A. (2012). “Intelligent design solutions for intelligent buildings”. (Source details 

incomplete). 

Froufe, M. M., Chinelli, C. K., Guedes, A. L. A., Haddad, A. N., Hammad, A. W. A., & Soares, C. A. P. 

(2020). “Smart buildings: Systems and drivers”. Buildings, 10(9), 153. 

https://doi.org/10.3390/buildings10090153 

Gadakari, T., Mushatat, S., & Newman, R. (2014). “Intelligent buildings: Key to achieving total 

sustainability in the built environment”. Journal of Engineering. 

Gefen, D. (2000). “E-commerce: The role of familiarity and trust”. Omega, 28(6), 725–737. 

https://doi.org/10.1016/S0305-0483(00)00021-9 

Ghaffarianhoseini, A., Berardi, U., AlWaer, H., Chang, S., Halawa, E., Ghaffarianhoseini, A., & Clements-

Croome, D. (2015). “What is an intelligent building? Analysis of recent interpretations from an 

international perspective”. Architectural Science Review, 59(5), 338–357. 

https://doi.org/10.1080/00038628.2015.1079164 



Iraqi Journal of Architecture and Planning, Vol. 25 (2026), Issue 1, Pages 137-156 

 

155 
 

Ghansah, F. A., Owusu-Manu, D. G., & Ayarkwa, J. (2020). “Project management processes in the adoption 

of smart building technologies: A systematic review of constraints”. Smart and Sustainable Built 

Environment, 10(2), 208–226. https://doi.org/10.1108/SASBE-12-2019-0161 

Ghansah, F. A., Owusu-Manu, D. G., Ayarkwa, J., Edwards, D. J., & Hosseini, M. R. (2022). “Assessing 

the level of awareness of smart building technologies (SBTs) in the developing countries”. Journal of 

Engineering, Design and Technology, 20(3), 696–711. https://doi.org/10.1108/JEDT-11-2020-0465 

Hamida, M. B., Hassanain, M. A., & Al-Hammad, A.-M. (2022). “Review and assessment of factors 

affecting adaptive reuse of commercial projects in Saudi Arabia.” International Journal of Building 

Pathology and Adaptation, 40(1), 1–19. https://doi.org/10.1108/IJBPA-04-2020-0033 

Ilesanmi, O. O., Moyanga, D. T., Oke, A. E., & Aliu, J. (2024). “Unravelling the awareness dynamics of 

smart building features and technologies in the Nigerian construction sector.” International Journal of 

Building Pathology and Adaptation. https://doi.org/10.1108/IJBPA-04-2024-0073 

ISO/IEC. (2018). “ISO/IEC 30141:2018 Internet of Things (IoT) – Reference architecture.” International 

Organization for Standardization. 

Junior, J. A. G., Souza, M. G. Z. N. D., & Gobbo, S. C. D. O. (2017). “Barriers and challenges to smart 

buildings’ concepts and technologies in Brazilian social housing projects.” International Journal of 

Sustainable Real Estate and Construction Economics, 1(1), 31. 

https://doi.org/10.1504/IJSRECE.2017.084362 

Kua, H. W., & Lee, S. E. (2002). “Demonstration intelligent building: A methodology for the promotion of 

total sustainability in the built environment.” Building and Environment, 37(3), 231–240. 

https://doi.org/10.1016/S0360-1323(01)00002-6 

Kumar, A., Sharma, S., Goyal, N., Singh, A., Cheng, X., & Singh, P. (2021). “Secure and energy-efficient 

smart building architecture with emerging technology IoT.” Computer Communications, 176, 207–

217. https://doi.org/10.1016/j.comcom.2021.06.003 

Li, J. (2017). “Smart building research based on BIM.” In Proceedings of the 2017 5th International 

Conference on Machinery, Materials and Computing Technology (ICMMCT 2017). Atlantis Press. 

https://doi.org/10.2991/icmmct-17.2017.263 

Messiliti, N., Benzaama, S., & Hadj, E. (2023). “The digital economy in Algeria: Opportunities and 

prospects.” Finance and Business Economies Review, 3(1), 39–54. 

https://doi.org/10.58205/fber.v3i1.1406 

National Institute of Building Sciences. (2015). “National BIM Standard–United States® fact sheet.” 

Nguyen, T. A., & Aiello, M. (2013). “Energy intelligent buildings based on user activity: A survey.” Energy 

and Buildings, 56, 244–257. https://doi.org/10.1016/j.enbuild.2012.09.005 

Opawole, A., Olojede, B., Oshin, F., & Yusuf, A. (2022). “Assessment of the level of awareness of 

intelligent buildings in Lagos State, Nigeria.” Acta Structilia, 29(2), 116–149. 

https://doi.org/10.18820/24150487/as29i2.5 

Owusu-Manu, D. G., Ghansah, F. A., Ayarkwa, J., Edwards, D. J., & Hosseini, R. (2021). “Factors 

influencing the decision to adopt smart building technology (SBT) in developing countries.” African 

Journal of Science, Technology, Innovation and Development, 14(3), 790–800. 

https://doi.org/10.1080/20421338.2021.1899761 

Radziejowska, A., & Sobotka, B. (2021). “Analysis of the social aspect of smart cities development for the 

example of smart sustainable buildings.” Energies, 14(14), 4330. https://doi.org/10.3390/en14144330 

Ram, J. R., & Sutrisna, M. (2013). “Intelligent green building projects: Exploring the role of project 

management.” Proceedings of an international conference. 

https://api.semanticscholar.org/CorpusID:120208232 

Rodrigues, A. M., Vargas, R. V., Chinelli, C. K., Qualharini, E. L., Haddad, A. N., & Soares, C. A. P. 



Iraqi Journal of Architecture and Planning, Vol. 25 (2026), Issue 1, Pages 137-156 

 

156 
 

(2022). “Barriers and challenges of smart buildings projects in the context of Construction 4.0.” 

https://ricardo-vargas.com/articles/barriers-andchallenges-of-smart-buildings-projects-in-the-

context-of-construction-4.0/ 

Sinopoli, J. (2010). “Smart building systems for architects, owners and builders.” Elsevier. 

Sinopoli, J. (2010). “Smart building systems for architects, owners, and builders.” Elsevier/Butterworth-

Heinemann. 

Tehami, M., & Seddiki, M. (2023). “Investigation toward the adoption of building information modelling 

in Algeria from architects’ perspective.” Journal of Construction in Developing Countries, 28(2), 329–

352. https://doi.org/10.21315/jcdc-08-22-0148 

Vijayan, D. S., Rose, A. L., Arvindan, S., et al. (2020). “Automation systems in smart buildings: A review.” 

Journal of Ambient Intelligence and Humanized Computing. https://doi.org/10.1007/s12652-020-

02666-9 

Wigginton, M., & Harris, J. (2013). “Intelligent skins.” Routledge. https://doi.org/10.4324/9780080495446 

Wong, J. K. W., Li, H., & Wang, S. W. (2005). “Intelligent building research: A review.” Automation in 

Construction, 14(1), 143–159. https://doi.org/10.1016/j.autcon.2004.06.001 

Zainordin, N., & Saleh, I. (2017). “Barrier factors in implementing the concept of intelligent buildings in 

the construction industry in Malaysia.” International Journal of Advances in Mechanical and Civil 

Engineering, 22–27. 

Zhang, J., Seet, B.-C., & Lie, T. (2015). “Building information modelling for smart built environments.” 

Buildings, 5(1), 100–115. https://doi.org/10.3390/buildings5010100 

Zhao, H. (2023). “The application of building information model in the structural design of intelligent 

buildings.” Procedia Computer Science, 228, 1047–1053. https://doi.org/10.1016/j.procs.2023.11.137 


