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Prefabricated Construction:  
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Abstract 

Conventional construction and modular/prefabricated construction represent two distinct 

approaches to building design and assembly. While conventional construction involves on-site 

construction processes where components are built in place, modular and prefabricated 

construction relies on the assembly of pre-made components in a controlled factory environment. 

This research explores how modular and prefabricated construction methods impact interior 

architecture, space utilization, aesthetics, and functionality. This paper as well provides a detailed 

comparative analysis of the two approaches, exploring their historical development, key 

characteristics, advantages, disadvantages, and their impact on interior architecture and 

functionality. This paper involves the analyses of examples and case study in modular and 

prefabricated constructions, as well assessments of sustainability and efficiency in interior 

architecture practices and aims to shed light on the strengths and limitations of this method and 

its implications for the construction and interior architecture industries. 

Key words :interior architecture; modular construction; prefabricated construction; 

sustainability; building assembly. 
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Introduction 

In the ever-evolving landscape of contemporary construction and interior architecture, the pursuit 

of efficiency, sustainability, and innovation has become paramount. Construction methods have 

evolved over centuries, from primitive techniques to highly sophisticated modern approaches. 

Conventional construction methods, which involves building structures on-site, has been the 

standard for generations, these methods have long been the cornerstone of the industry, offering 

tried-and-true approaches to erecting structures and shaping interior spaces. However, in recent 

years, modular and prefabricated construction methods have gained traction, the advent of these 

construction methods has introduced a paradigm shift, challenging established norms and 

offering promising alternatives to conventional building practices. In this era of rapid 

urbanization, resource constraints, heightened environmental consciousness, and "… additional 

causes that contribute to the growth in the use of prefabrication. One of these reasons is the rise 

in construction demand and a shortage of skilled labor."i. The exploration of these contemporary 

construction approaches in the context of interior architecture is not just pertinent but imperative. 

The analysis of two examples and a case study of construction projects will be conducted to 

provide practical insights into modular and prefabricated construction methods, they will 

encompass different type of buildings to capture a range of applications. 

Research Aims 

This research endeavors to unveil the profound impact of modular and prefabricated construction 

techniques on the interior architecture, functionality, and aesthetics of various spaces. These 

spaces, spanning from residential, to commercial, and institutional environments, hold pivotal 

roles in the overall construction landscape. By comprehending the ways in which construction 

methodologies shape the interiors of such spaces, this study aims to empower stakeholders in the 

construction industry to make more informed decisions. 

On a personal level, the motivation for this paper stems from the noticeable increase in demand 

for modular and prefabricated housing in Lebanon over the past decade. The goal is to introduce 

and critically assess this emerging trend, delving into the realm of prefabrication and its effects 

on the architectural and functional aspects of interior spaces. This will be accomplished through 

an analysis of various international projects, and identifying the key characteristics of this type of 

construction. Ultimately providing local developers with a better understanding of the differences 

between conventional and modular construction. 

Research Problem 

Conventional construction methods have traditionally provided a high degree of customization 

and craftsmanship but are often associated with longer construction timelines, higher costs, and 

environmental concerns. On the other hand, modular and prefabricated techniques promise 

streamlined processes, reduced construction time, potential cost savings, and a reduced 

environmental footprint, but, it may pose challenges in terms of design flexibility and aesthetic 

diversity within interior spaces. From what have been said, the fundamental question driving this 
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research is: "How do modular and prefabricated construction methods influence interior 

architecture, in terms of functionality and aesthetics? 

Research Hypotheses 

The following hypothesis suggests that modular and prefabricated construction methods have a 

noteworthy impact on interior architecture, functionality and aesthetics. An investigation will be 

made to support this assertion, fostering valuable insights into this evolving field. 

Modular and prefabricated construction methods: 

 1: significantly influence interior architecture, functionality and aesthetics in ways that 

differ from traditional construction approaches. 

 2: enhance the efficiency of interior space utilization, they are designed for optimal space 

utilization, potentially leading to more functional interiors. 

 3: may lead to a reduction in construction waste, positively impacting environmental 

sustainability in interior architecture. 

 4: influence the aesthetics of interior architecture; the use of modular components affects 

the visual appeal and aesthetics of interior spaces. 

 5: may require specialized skills and knowledge among interior architects and builders, 

influencing the accessibility of these approaches. 

Research Objectives 

This research aims to address the following key objectives: 

•  To Evaluate Interior Architecture Implications: This study seeks to comprehensively 

evaluate how modular and prefabricated construction methods impact the interiors of built 

spaces. It will explore the extent to which these methods facilitate or hinder the realization 

of design goals related to spatial efficiency, functionality, and aesthetics. 

•  To Analyze Functional Optimization: Beyond aesthetics, the research will delve into the 

functional aspects of interior architecture, examining how modular and prefabricated 

construction methods influence the usability, adaptability, and user experience of interior 

spaces. 

•  To Compare with Conventional Approaches: The research will conduct a comparative 

analysis between conventional and contemporary construction approaches to highlight the 

strengths, weaknesses, opportunities, and threats associated with each. This analysis will 

provide a holistic understanding of the trade-offs involved in choosing one approach over 

the other. 

Methodology 

To search and develop this paper, a variety of methods approach is used, incorporating  historical 

and qualitative, comparative analysis. Historical method will include reviews on both methods 

and their development through times. While qualitative and comparative analysis methods will 

involve two examples and a case study of real-world projects, and their focus mainly will be on 

the modular and prefabricated construction. 

Literature Review 

One of the most relevant book that helped to develop this paper is Prefab Architecture: A Guide 

to Modular Design and Construction by Ryan E. Smith. This book provides an in-depth overview 

of modular design and construction methods, offering insights into the history, principles, and 

advantages of prefabricated architecture. Another book is Interior Design Illustrated by Francis 
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D. K. Ching and Corky Binggeli. This foundational book on interior design principles can serve 

as a basis for discussing how modular and prefabricated construction methods align with or 

challenge conventional interior architecture practices. 

 

Conventional Construction 

"…the only way that the all important future can be divined is with reference to our memories of 

the past - there is nothing else."ii The evolution of building materials and techniques has shaped 

the way structures are constructed today, one key aspect of the evolution of construction methods 

is the progression of building materials. 

 a - Historical Development 

Traditional construction methods have deep historical roots, it can be traced back thousands of 

years to ancient civilizations such as the Egyptians, Greeks, Romans, and various indigenous 

cultures. These early societies developed techniques for constructing shelter and infrastructure 

using locally available materials like stone, clay, wood, and thatch. These methods were often 

influenced by environmental factors, cultural practices, and the available knowledge of the time. 

Initially, people used natural materials, and over time, they discovered how to refine and process 

these materials for enhanced structural integrity. 

For example, the Romans developed concrete, which revolutionized construction by allowing for 

the creation of larger and more durable structures. "…lime, which, until the mid-nineteenth 

century, was the only cement available for use in masonry mortar, plaster, and concrete. Today, 

the use of lime is limited to modest quantities in mortar, stucco, whitewash, and soil 

stabilization." iii  As societies advanced, so did their knowledge of materials, leading to 

innovations such as steel, reinforced concrete, and advanced timber treatments. 

Alongside material innovations, construction techniques evolved to accommodate larger and 

more complex structures. Innovations like arches, domes, and buttresses allowed for the 

construction of grand architectural wonders, like the Colosseum and the Pantheon in ancient 

Rome. Similarly, advancements in engineering and construction methods enabled the 

construction of skyscrapers, bridges, and other modern projects. 

The historical roots of traditional construction methods continue to shape modern construction 

practices. While modern construction has incorporated cutting-edge technologies and materials, it 

still relies on foundational principles derived from traditional methods. For example, load-

bearing principles, structural stability, and architectural aesthetics all draw from the knowledge 

and experience gained over centuries. Traditional construction methods often emphasized 

sustainability by using local materials and environmentally friendly practices, "sustainable 

building design and construction is not a new concept. It is an idea that reemerged in the 1970s 

and gathered momentum after the 1973 oil embargo. At that time, the focus was limited to energy 

conservation and the use of alternative energy sources in buildings."iv. In today's world, there is a 

resurgence of interest in these traditional practices as societies seek more sustainable and eco-

friendly building approaches.  

In conclusion, the history of construction methods is a testament to human ingenuity and 

adaptability, they are also preserved and celebrated for their cultural and historical significance. 

Traditional construction methods, rooted in ancient civilizations, laid the foundation for the 

development of modern construction practices.  
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The following provides an analysis of key characteristics, advantages, and disadvantages of 

conventional construction related to interior spaces. 

 b - Key Characteristics 

Conventional construction methods for interior spaces are shaped by a range of factors, including 

technology, materials, design trends, and sustainability considerations. These methods typically 

feature several key characteristics. First, they rely on established building materials such as 

wood, stone, brick, steel, glass, and concrete, often crafted through traditional techniques and 

artisanal skills. Traditional interiors boast intricate woodwork, ornate moldings, and decorative 

plasterwork, while modern interiors favor clean lines and minimalistic design. Traditional spaces 

embrace historical aesthetics like the French Kings Louis Styles and Art Nouveau, to name a 

few, incorporating coffered ceilings, wainscoting, and ornate chandeliers, while modern interiors 

prioritize minimalism, open spaces, and neutral colors, like the styles of the modern movement 

and the Bauhaus. Furniture and ornaments are typically sleek and unadorned, with an emphasis 

on functionality and a "less is more"v approach. Skilled artisans and craftsmen are involved in 

creating intricate details, decorative elements, and custom-made furnishings, resulting in unique 

and personalized interior spaces. 

Modern interior construction benefits from advanced technology, incorporating smart home 

systems for climate control, lighting, and security, while sustainability concerns drive the use of 

eco-friendly materials and energy-efficient systems. Lastly, traditional interiors may lack 

adaptability due to their fixed materials and design elements, while modern spaces are designed 

with flexibility in mind, enabling easy reconfiguration to meet changing needs. It's worth noting 

that these characteristics can vary based on design preferences, regional influences, and project 

goals, often leading to unique and hybrid design approaches that incorporate elements from both 

traditional and modern construction methods. 

 c - Advantages and Disadvantages 

As interior architecture trends evolve alongside technological advancements, professionals in the 

field are faced with a diverse range of construction methods to choose from. Each approach 

brings its own distinct set of advantages and disadvantages, offering designers, architects, and 

builders a spectrum of options to realize their creative visions. This section delves into the 

strengths and considerations that inform decisions in today's interior architecture and 

construction projects, shedding light on how they contribute to the art and science of interior 

architecture. 

Conventional methods boast a proven track record of durability and longevity, emphasizing 

craftsmanship and attention to detail for high-quality finishes. They also allow for a high degree 

of customization and artisanal craftsmanship, enabling intricate and unique designs. 

Sustainability is a key highlight, with the use of renewable and biodegradable materials 

contributing to reduced need for frequent renovations. Traditional construction can evoke a 

timeless and classical aesthetic, while also playing a crucial role in heritage preservation, 

particularly in the restoration of historical buildings.  

However, conventional methods do come with their set of drawbacks. They tend to be time-

consuming due to manual labor and older construction techniques. The reliance on skilled labor 

can lead to higher labor costs, and achieving complex or innovative designs may be more 

challenging and costly. Moreover, conventional construction methods often generate more waste, 



6 

 

which can have a detrimental environmental impact. Quality control can also be a concern due to 

variations in workmanship, and older methods may not meet modern safety standards, posing 

risks to both workers and occupants. 

Whether drawn to the time-honored craftsmanship of traditional methods or the innovative 

efficiencies of modern ones, understanding the benefits and limitations of each approach is 

crucial for creating interior spaces that not only captivate aesthetically but also function with 

durability and efficiency. 

 

Modular and Prefabricated Construction 

Modular and prefabricated construction are innovative building methods that have gained 

popularity in recent years due to their efficiency, sustainability, and cost-effectiveness. These 

approaches offer a departure from the traditional on-site construction by involving the 

manufacturing and assembly of building components in controlled factory settings. "The 

Modular building Institute vi  defines prefabrication as the process of manufacturing and 

assembling the major components of a building at a remote offsite location, while the subsequent 

installation is carried out at the construction site"vii These modules are typically self-contained, 

complete with walls, floors, ceilings, electrical, plumbing, and even interior finishes. Once 

manufactured, they are transported to the construction site and assembled like building blocks to 

create the final structure.  

On the other hand, prefabricated construction involves the manufacturing of building 

components, such as walls, roof trusses, and floor systems, in a factory or off-site facility. These 

prefabricated components are then transported to the construction site, where they are assembled 

into the final building. "A building can be classified as belonging to the prefabrication of the 

component if the prefabrication portion is more than 50% of the total building value, and the 

differentiation is made by determining the value or proportion of the prefabrication and the 

components manufactured on site."viii  

Both modular and prefabricated construction methods offer solutions to address challenges in the 

construction industry, such as labor shortages, construction waste, and project delays. They are 

particularly valuable in projects where time and cost efficiency are critical, and they can be 

applied to various building types, including residential, commercial, healthcare, and educational 

structures, to name a few. As technology continues to advance and the construction industry 

evolves, modular and prefabricated construction are likely to play increasingly prominent roles in 

shaping the future of building construction. 

 a - Historical Development 

Modular and prefabricated construction, often referred to simply as "modular construction," has a 

rich history that spans decades, starting with the Industrial Revolution, which unfolded in the 

18th and 19th centuries, represented a pivotal moment in the history of prefabrication. The 

advent of mass production techniques, notably in textiles and machinery manufacturing, began to 

exert a profound influence on construction practices. The Ideas of factory-made housing 

developed in the late 1920’s and 1930’s; in Germany through architects such as Peter Behrensix 

and Walter Gropiusx and in the USA through Richard Neutraxi and Buckminster Fullerxii. By the 

mid-19th century, prefabricated iron and steel components found application in the construction 

of bridges, railway stations, and various infrastructure projects. "Mass production of motor cars 
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led to similar concepts for housing, starting firstly with panel or component-based systems and 

later extending to modular or volumetric units"xiii. This approach not only expedited construction 

timelines but also mitigated labor costs. 

The emergence of kit homes in the late 19th and early 20th centuries, notably by companies like 

Sears, Roebuck and Company in the United States, further advanced the realm of prefabrication. 

"The concept of the kit house likely originated in the U.K., but after these mail-order residences 

were introduced to the U.S. market in the late 19th century, they became synonymous with the 

American dream." xiv  These homes, marketed through catalogs, came complete with pre-cut 

lumber and other essential building materials, allowing customers to undertake assembly 

themselves or employ local contractors for the task. World War II played a significant role in 

accelerating the development of prefabricated structures, including military barracks, hospitals, 

and housing units. During Post-war, the experience with prefabrication had a lasting impact on 

the construction of affordable housing, particularly in Europe. 

The mid-20th century ushered in further innovations in modular construction, with companies 

such as the Lustron Corporation in the United States producing entire houses in factories, 

featuring built-in appliances and fixtures. The 1960s and 1970s saw the commercial sector 

embrace modular construction, employing modular components in the construction of office 

buildings and schools. In the contemporary landscape, modular construction has undergone a 

significant evolution. It finds widespread use across various sectors, offering high levels of 

customization, energy efficiency, and sustainability. The utilization of advanced technologies 

like Building Information Modeling (BIM) and computer-aided design (CAD) software has 

enabled precise design and coordination of modular components. 

Modular and prefabricated construction has an evolving history, and this construction method 

continues to adapt and innovate to meet the changing needs of the construction industry and 

society at large. The future of modular construction looks promising, with a growing emphasis on 

sustainability, off-site manufacturing, and the integration of smart technologies. It is likely to 

play a significant role in addressing the global housing shortage and meeting sustainable 

construction goals. 

The following provides an analysis of key characteristics, advantages, and disadvantages of 

Modular and prefabricated construction related to interior spaces. 

 b - Key Characteristics 

Modular and prefabricated construction methods have gained significant popularity in recent 

years due to their efficiency, cost-effectiveness, and sustainability. When it comes to interior 

architecture and construction, these methods offer several key characteristics that set them apart. 

First and foremost, they provide consistency and quality, benefiting from standardized 

production processes that ensure precision and quality in interior elements like walls, ceilings, 

and fixtures. Despite being manufactured off-site, modular and prefabricated interiors can be 

highly customizable, allowing designers to select finishes, materials, colors, and layouts that 

align with the project's functionality and aesthetics.  

Sustainability is another notable feature, as these methods reduce material waste and enhance 

energy efficiency, contributing to environmentally friendly construction. Worker safety is also 

improved, thanks to tasks completed in controlled and climate-controlled factory settings, 

reducing exposure to adverse weather conditions and on-site hazards. Additionally, transportation 
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and installation are made more straightforward, with components designed for ease of assembly 

on-site, reducing construction time and costs. Furthermore, these methods seamlessly integrate 

technology features such as wiring, lighting, HVAC systems, and smart home automation, 

enhancing the overall functionality of the space. Lastly, modular and prefabricated construction 

techniques are driving design innovation, with designers exploring creative ways to challenge 

traditional boundaries and create unique and imaginative interior spaces. 

Modular and prefabricated construction methods offer numerous special characteristics when it 

comes to interior architecture and construction, including speed, quality, customization, 

sustainability, cost control, flexibility, and safety. These traits make them an attractive option for 

various construction projects, from residential homes to commercial buildings and beyond 

 c - Advantages and Disadvantages 

Modular and prefabricated construction methods present a range of advantages and 

disadvantages when it comes to creating interior spaces, "modular construction generally has 

more advantages than disadvantages. Identified disadvantages can be eliminated on the basis of 

further research and further development of this technology." xv  On the positive side, these 

methods offer a considerable Speed of Construction, as interior components are crafted in a 

controlled off-site environment concurrently with on-site work, resulting in quicker project 

completion. The strict Quality Control in factory settings reduces errors and inconsistencies 

found in traditional on-site construction, ensuring a higher quality finish. Cost Efficiency 

becomes evident as while initial manufacturing and transportation costs may be higher, overall 

construction expenses tend to be lower, thanks to reduced labor and on-site expenditures. 

Moreover, Modular construction is environmentally friendly, generating less waste. Furthermore, 

the flexibility of Design Flexibility allows customization to meet specific aesthetic and functional 

needs, all while causing Less Disruption to the surrounding environment.  

However, there are several Disadvantages to consider, including Transportation Challenges, 

which may be problematic and costly for large modular components in remote or congested 

areas. Limited On-Site Customization can be a drawback, as major design changes after module 

fabrication can be challenging and expensive. The Initial Investment in setting up a modular 

construction factory may be capital-intensive, making it less viable for smaller projects or 

companies. Design Limitations may hinder complex or unconventional architectural designs. 

Quality Control Oversight is essential, as ensuring consistent quality across multiple modules can 

be a challenge if not managed correctly. Finally, the success of modular construction is heavily 

dependent on suppliers, making project timelines vulnerable to delays or quality issues from 

suppliers. 

Modular and prefabricated construction for interiors offers advantages in terms of speed, quality 

control, cost-efficiency, and reduced waste. But, it also comes with challenges related to 

transportation, customization limitations, and initial investment requirements. The suitability of 

these methods depends on the specific project requirements and objectives. 

 

Types of Modular and Prefabricated Construction 

Modular and prefabricated construction techniques have revolutionized the way building projects  

are approached in recent years. These innovative construction methods have gained widespread 

popularity due to their ability to deliver projects faster, more efficiently, and often at reduced 
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costs compared to traditional construction. "Modular construction is beyond the limits of low-rise 

construction and is extensively introduced into multi-storey and high-rise construction. In this 

direction energy saving construction technology is used. Material resources, eco-friendly 

production and the latest engineering equipment and materials are developed. It allows 

modernizing modular systems and introducing them in construction on a larger scale."xvi In the 

following, exploration the world of modular and prefabricated construction will be delved, 

highlighting the various types and their significance in shaping the future of the construction 

industry. There are several types of construction techniques, each with its own characteristics and 

applications. Here are some of the most common types: 

a.  Volumetric Modular Construction (Pic. N’1): In this method, entire rooms or sections 

of a building are constructed in a factory as self-contained modules. These modules are then 

transported to the construction site and assembled like building blocks. Volumetric modular 

construction is commonly used for hotels, apartments, and student housing. 

b.  Panelized Construction (Pic. N’2): Panelized construction involves the fabrication of 

wall panels, floor panels, and roof panels in a factory. These panels are then transported to 

the site and assembled to create the structure. Panelized construction is versatile and can be 

used for a wide range of building types. 

c.  Structural Insulated Panels (SIPs)(Pic. N’3): SIPs are prefabricated panels that consist 

of an insulating layer (typically foam) sandwiched between two structural layers (often 

oriented strand board or plywood). SIPs are used for walls, roofs, and floors and are known 

for their high energy efficiency and quick installation. Casa SIP, Chile, is a good example of 

this type. Example 2)  

d.  Steel and Concrete Structures (Pic. N’4): Some prefabricated buildings are constructed 

using steel or concrete frames that are manufactured off-site and then assembled on-site. This 

approach is common in the construction of commercial and industrial buildings. 

e.  Prefab Modular Homes (Pic. N’5): Prefabricated modular homes are factory-built 

homes that are transported to the site in sections and assembled on a foundation. They can 

range from basic single-family homes to high-end custom designs. 

f.  Container-based Construction (Pic. N’6): Shipping containers are repurposed and 

modified into modular building units. This method is often used for housing, offices, and 

retail spaces and is popular for its sustainability and portability. The Hive-Inn Hotel, as the 

inaugural example in this paper, will exemplify the boundless opportunities through its 

utilization of shipping containers. 

g.  Co-Pods (Pic. N’7): kitchen, bath, shower, staircase, storage, power, lighting, ventilation, 

heating, heat recovery and communications, these pods are complete units that are 

manufactured in a factory and then installed in a building. They are commonly used in hotels, 

hospitals, and multifamily residential buildings.Using many types in a functional 

configuration means that all can be located in a central core. 

h.  Modular Data Centers: Data centers can be constructed using modular components that 

are designed to house servers, networking equipment, and cooling systems. These modules 

are often scalable and can be added as needed to expand the data center's capacity. 
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i.  Modular Healthcare Facilities: Modular construction is increasingly being used for 

healthcare facilities such as clinics, hospitals, and medical laboratories. These facilities 

require specialized equipment and layouts, making modular construction an efficient choice 

j.  Modular Classrooms and Educational Facilities: Prefabricated classrooms and 

educational buildings are used to address rapidly changing student populations or to provide 

temporary facilities during renovations 
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k.  

Pic. N’4: https://www.archdaily.com/996804/what-is-the-difference-between-

precast-and-prefabricated-concrete-structures/63e44f7b42a2a84baa2d734b-

what-is-the-difference-between-precast-and-prefabricated-concrete-structures-

image 

Pic. N’5: https://builtprefab.com/the-process/ 

Pic. N’6: 
https://www.archdaily.com/886447/lot-ek-the-

shipping-container-is-a-vehicle-to-invent-new-

architecture 

Pic. N’7: https://elements-

europe.com/bathroom-pods/ 

Pic. N’1: https://villavo.com/blog/what-is-

volumetric-construction/ 

Pic. N’2: https://golivio.com/7-reasons-why-

panelized-construction-is-better-than-traditional-

construction/ 

Pic. N’3: 

https://www.buildwithrise.com/stories/building-

with-structural-insulated-panels 
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l.  Modular Retail Spaces: Retailers use modular construction to quickly establish new 

stores or pop-up shops. These structures can be disassembled and relocated as needed. 

m.  Modular Offices: Modular office spaces are popular for their flexibility and the ability to 

adapt to changing workplace needs. They are often used for co-working spaces and 

temporary office solutions. 

 

Each of these types of modular and prefabricated construction offers advantages in terms of 

speed of construction, cost savings, sustainability, and design flexibility. The choice of method 

depends on the specific project requirements and goals. 

 

Down below, a diagram showing the process of manufacturing and placing wall panels. 

 Prefab wall panel manufacturing process for bathroom Podsxvii 

Two Examples and a Case Study in Modular Construction 

This section presents the analysis of two examples and a detailed case study that exemplify the 

application of modular/prefabricated construction methods. The case study, "The Nest" is a 

mixed use project to showcase the versatility of this approach. 

 

Hive-Inn, Hotel, Frankfurt, Germany, OVA Studio Ltd. (140 containers) (2015) 

One famous example of modular and prefabricated construction is the Hive-Inn Hotel, a 

groundbreaking hotel structure conceived by the innovative OVA Studio based in Hong Kong. 

This visionary project seamlessly integrates mobility and flexibility, with the unique capability to 

accommodate traveling containers. The design opens up a world of possibilities, especially in 

contexts where adaptability is key, such as emergency housing or mobile medical care units. 

 a - Exterior  

What sets the Hive-Inn apart is its modular design, making it exceptionally versatile, "the rooms 

can be shipped to whatever location is required and used for multiple functions such as offices, 

leased to various individuals or companies who temporarily need space. Focusing on 

sustainability, recycled containers are used for the modular pieces that are then slotted and 
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plugged in independently of what is above or under them – enabling the building grow and or 

decrease in relation to demand."xviii 

Sustainability takes center stage in the project's ethos. Recycled containers serve as the primary 

building blocks for these modular units. These containers are slotted and plugged into place 

independently, irrespective of what is above or below. This ingenious design not only promotes 

eco-friendliness but also allows the structure to expand or contract in direct response to shifting 

requirements. The 'Hive-Inn' redefines the very concept of architecture, offering a glimpse into a 

future where structures are as adaptable and responsive as the communities they serve. 

 

Containers are meticulously arranged and expertly slotted into a well-structured grid system, 

showcasing a symphony of precision and efficiency. Each container finds its designated spot 

within the grid, forming a harmonious assembly that maximizes space and accessibility. This 

approach not only optimizes storage capacity but also ensures easy retrieval, making it a vital 

component in various industries, from logistics and shipping to warehousing and urban planning. 

The containers, like puzzle pieces, fit snugly into their grid slots, creating a seamless and orderly 

environment that is both functional and visually appealing. 

 b - Interior 

The interior of each container or Room reflect one famous Brand, like Prada, Louis Vuitton to 

name a few. For example the Ferrari-branded room – is a luxurious place designed for 

automotive enthusiasts and luxury connoisseurs. These distinctive spaces could exist as 

permanent fixtures within upscale hotels or as exclusive limited editions, offering visitors a 

unique and immersive experience for which they're willing to pay a premium. What's even more 

intriguing is that this concept of a Ferrari-themed hotel room could, surprisingly, be an 

economical endeavor. The rooms themselves, adorned with the iconic Ferrari aesthetics, could 

become an advertising canvas, generating additional revenue through strategic partnerships and 

brand collaborations. This symbiotic relationship between opulence and marketing innovation 

could make the dream of staying in a Ferrari-inspired room accessible to a wider range of 

travelers, all while creating an exciting synergy between the worlds of luxury and commerce.  

Pic.N’8:( https://www.ovastudio.com/work/hive-inn-frankfurt) 

Pic.N’9: the interior of the Brand 

Ferrari Room. 

(https://www.thrillist.com/travel/natio

n/hive-inn-the-hotel-made-from-

shipping-containers) 
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Casa SIP, Chile, Architects Alejandro Soffia & Gabriel Rudolphy, (2009) 

Casa SIP, a remarkable 139 square meter residence nestled in Santo Domingo, Valparaiso, Chile, 

designed by Alejandro Soffia and Gabriel Rudolphy. "Following a long research (since 2002) on 

prefabrication in low cost housing and self customization, we decided to step aside in designing 

new components and create a constructive system  from low developed components available in 

the construction market. So we took “structural insulated panel” (SIP) catalogue and read its 

simple topology to define minimum spatial modules which multiplied and related could build, in 

this case, a house."xix This project is predominantly constructed of modules, each thoughtfully 

crafted into 6-square-meter that were seamlessly joined together to give shape to the final 

product. 

 a - Exterior  

The exterior of the home, is a post-assembly panels, "The panels are configured in a staggered 

arrangement to create a two storey building made up of volumes of different dimensions that 

match their functions." xx  and "The wall panels measuring 122x244x11 and slab panels at 

122x488x21, with a total of 71 wall panels and 40 slab panels meticulously assembled."xxi. It was 

adorned with a rain screen made of wood slats, and it is worthy to note that this is a Zero-Waste 

Home in Chile. Strategically oriented along a north-south axis, Casa SIP's modules are multiplied 

along this trajectory. The west-facing facade presents a more open view of the ocean, in contrast, 

the east side is thoughtfully designed to offer enhanced privacy, creating a cozy sanctuary. The 

ground floor roof is transformed into a deck, providing an ideal point for observing the ocean. 

What truly distinguishes this architectural project is the remarkable speed of construction, with 

the entire home taking merely 10 days to be realized. This efficiency is a testament to the 

advantages of the prefabricated and modular design, which not only accelerated the construction 

process but also minimized waste and debris, leaving behind virtually zero environmental 

footprint. Casa SIP stands as an exceptional example of sustainable and efficient architecture, 

blending form and function into an exquisite living space. 
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 b - Interior 

The SIP house stands as a testament to thoughtful architectural design, boasting a three-story 

structure. Within its confines, a harmonious amalgamation of spaces, drawing upon traditional 

programmatic affinities to establish a cohesive whole. Key to this design is a central circulation 

axis, around which the various functional spaces elegantly converge. "Through the configuration 

of spatial modules comprised of two wall panels and two split-level panels, inhabitable spaces 

measuring 6 square meters were built. These spaces are the result of multiplying these volumes 

along the length of their transversal axis according to standard surfaces of use. The house is 

comprised of the sum of these different spaces."xxii 

Upon entering the SIP house, the primary areas, carefully clustered towards the northern facade, 

gift inhabitants a panoramic view of the neighboring sea. This orientation not only frames the 

Pic.N’10: Exterior and Isometric views of the SIP House.  

Simplicity in materials and colours. (https://inhabitat.com/modular-sip-house-wastes-no-materials-in-

chile/casa-sip-alejandro-soffia-gabriel-rudolphy-9/) 

Pic.N’11: Plans: 1 - 2 - 3 of the Villa, the interior distribution of the functions, and a section showing the 

wide openings towards the view (https://www.archdaily.co/co/02-153580/casa-en-panel-sip-alejandro-

soffia-y-gabriel-rudolphy/5703fa6de58ece36490001b2-casa-en-panel-sip-alejandro-soffia-y-gabriel-

rudolphy-planta-techo?next_project=no 

View 

View 

Section 

Section Section 
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natural beauty beyond but also maximizes natural light intake, creating a welcoming and vibrant 

interior. 

However, the exceptional quality of this architectural configuration transcends its internal spatial 

characteristics. The outer-facing horizontal surfaces situated on the second and third storeys 

function as versatile terraces. These exposed regions, adorned with sophisticated and 

contemporary design components, beckon a diverse range of recreational and leisurely activities. 

These terraces provide a dynamic expansion of the habitation area, perfectly merging the indoor 

and outdoor environments.  

 

The SIP residence stands as a testament to the efficacy of astute architectural strategizing, 

merging conventional and contemporary elements to produce a habitat that not only captivates 

visual perception but also enhances the human spirit. It seamlessly integrates the breathtaking 

seascape with utilitarian design, transforming every moment spent within its confines into a 

cherished experience. 

 

Case Study: The Nest Modular Housing; Location Ho Chi Minh City, 

Vietnam (2023 expected) 

In Vietnam's changing economy, households are shifting from large, three-generation families to 

smaller ones with two or fewer people, these smaller households gradually expand to 

accommodate three to four people after about a decade. This shift reflects the modular concept of 

adaptable housing, emphasizing layout over size, this idea of modularity in architecture has a 

history, dating back to the Metabolist movement xxiii  of the 1960s, where apartments were 

designed as systems of interchangeable cells. The Nest's design, with its pixelated appearance, is 

Pic.N’12: the interior of the villa where simple and elegant design is applied, the framing of each opening 

(wood and black color) (https://www.archdaily.co/co/02-153580/casa-en-panel-sip-alejandro-soffia-y-gabriel-

rudolphy/5703fa6de58ece36490001b2-casa-en-panel-sip-alejandro-soffia-y-gabriel-rudolphy-planta-

techo?next_project=no 
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based on the concept of using the smallest building blocks to create an efficient and scalable 

organizational structure. 

 

 a - Project’s Data 

• Expected Completion; December 2023 

• Site Area   7,500 square meters 

• Gross Floor Area  33,300 square meters 

• Number of Rooms  255 apartments in 16 types;  

• 3,000 square meters of basement space; 3,600 square meters of parking; 2,800 square meters of 

commercial and public spaces; over 10,000 square meters of landscape areas and circulation 

spaces 

• Building Height  63,9 meters 

• Client/Owner  Thanh My Joint Stock Company 

• Architecture Firm  ROOM+ Design & Build 

• Principal Architect  Vinh Phuc Ta 

• Mechanical & Electrical Engineer; Civil & Structural Engineer: ROOM+ Design & Build"xxiv 

 

 b - Modular Assembly:  

By utilizing modular units, the layout seamlessly connects to create shared terraces, gardens, and 

communal spaces, fostering neighborly interactions and providing safe play areas for children. 

This design approach rekindles the communal spirit of traditional Vietnamese neighborhoods, a 

feature often absent in modern, isolated homes. Furthermore, universal design principles, a rarity 

in Vietnam, have been integrated into the structure, this includes wheelchair-accessible parking, 

ramps, nursing rooms, and bathrooms designed to cater to both young and elderly occupants. 

 

 c - Sustainable Design: 

This project emphasizes a small building footprint, green spaces, and bike parking to encourage 

eco-friendly transportation. "Passive strategies have been implemented through the building 

orientation and façade design; maximizing natural ventilation and daylighting by the porous 

architectural forms; with greenery provided on the terraces, gardens, vegetable farm and roof 

parks."xxvThe design includes passive strategies for natural ventilation and daylighting, as well as 

green features like terraces, gardens, and solar panels. Additionally, the project plans to collect 

and reuse stormwater and greywater, aiming to cover a portion of the water and electricity needs 

for both residential units and public areas. 

 

 d - Affordable Housing: 

This housing development aimed at affordability was achieved through several strategies: 

• Modular design and prefabricated construction reduced costs by 10-15%. 

• Construction time was cut by at least 35% compared to conventional methods. 

• Early sales allowed for lower down payments and reduced loan interest for buyers. 
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• The selling price per square meter met the affordability target, offering $15,000 for a 25 

square-meter apartment. 

This approach aims to address basic housing needs in Ho Chi Minh City as it continues to 

urbanize rapidly. 

 

Pic.N’13: This diagram visually shows how a 

project provides various options in terms of 

flexibility and unit 

sizes.(https://www.futurarc.com/project/the-

nest-modular-housing/) 

Pic.N’15: Gross 

section and 

Sustainability features. 

(https://www.futurarc.

com/project/the-nest-

modular-housing/) 

Pic.N’14: The assembly process. (https://www.futurarc.com/project/the-nest-modular-housing/) 
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 e - Interior spaces 

The interior design of the public spaces and housing units emphasizes functionality and 

simplicity, catering to the needs of the target demographic. The use of standardized modules 

allows for efficient replication of unit layouts and design elements.  

"The project proposes the idea that every modular apartment can be expanded, renovated or 

replaced accordingly to demographic changes. The building is integrated with the landscape, 

allows for open views, maximizes day lighting and natural ventilation; and creates emotional 

spaces. Smart built-in and loose furniture provide a high level of functionality and flexibility in 

term of use and materiality. Rather than a completely fixed building, we try to create a flexible 

Pic.N’17: The Interior of the public spaces and apartments. 

(https://roomplus.global/en/dnb/projects/mixed-use/the-nest-modular-housing.html 

Pic.N’16: The materials used in the apartments, are cost effective and simple. 

(https://roomplus.global/en/dnb/projects/mixed-use/the-nest-modular-housing.html 
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architecture which can breathe, grow, and tell an open-ended story of life."xxviThe units are 

designed to maximize space utilization, providing comfortable living areas despite their compact 

size, sliding panels are used to separate the functions and help adjusting the space according to 

the family needs. On the Other hand, the Communal areas are strategically placed to encourage 

interaction among residents while minimizing wasted space. Cost-effective materials and finishes 

are employed to maintain affordability. The housing complex is designed with energy-efficient 

features, such as insulation and energy-efficient appliances, reducing long-term operational costs 

and environmental impact. 

In conclusion, The Nest Modular Housing project reflects a forward-thinking approach to address 

the evolving needs of the local population in an ever-changing economy. This innovative housing 

development, constructed with modular method of construction, embodies adaptability, 

sustainability, affordability, and a strong sense of community. It is a testament to the potential of 

adaptable, and affordable housing solutions that can cater to the changing needs of urban 

populations while fostering a sense of community and environmental responsibility. This 

development serves as a model for future urban housing projects in the cities around the world. 

 

 

Comprehensive Comparison of Conventional VS Modular Construction 

 
In the table below, prepared by the researcher, a concise summary showing the pros and cons of 

each type of constructions method in a related field:  

 

 

 

Comprehensive Comparison of Traditional/Modern Construction VS Modular/Prefabricated 

Construction 

Traditional and Modern 

Construction 
 Modular and Prefabricated 

Construction 
 

Interior Design Elements 

Materials High-end, natural materials 

like marble, hardwood, and 

ornate fixtures; elegance 

intricate woodwork, custom-

designed furniture, and 

handcrafted decor 

Materials Materials were selected for 

their durability and ease of 

assembly, with a focus on 

affordability. 

Aesthetic Appeal Luxurious and unique 

ambiance; 
Simplicity Emphasizes functionality and 

simplicity, catering to the 

needs of the target 

demographic 

Customization Allowed for high levels of 

customization in the interior 

finishes, catering to the 

homeowner's specific 

preferences 

Standardization Standardized modules allows 

for efficient replication of 

unit layouts and design 

elements 
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Comprehensive Comparison of Traditional/Modern Construction VS Modular/Prefabricated 

Construction 

Time-Consuming Longer construction periods Time efficient Shorter construction= period 

Spatial Efficiency 

Room Layout Flexibility; ample living 

space and privacy,  
Rooms are spacious, with 

elaborate layouts 

Compact Design Maximize space utilization, 

providing comfortable living 

areas 

Use of Space Spatial flow, flow between 

rooms, resulting in spacious 

and well-connected living 

areas; not fully optimized in 

terms of space utilization 

Space Optimization Efficient layouts were 

achieved through the use of 

standardized modules, 

maximizing living space 

while minimizing waste 

Storage Custom-built closets and 

storage solutions maximized 

space utilization 

Common Spaces Communal areas are 

strategically placed to 

encourage interaction among 

residents while minimizing 

wasted space 

 

 

Cost-Effectiveness 

High Initial Costs Significant upfront 

investment due to custom 

design and labor-intensive 

processes 

Affordability Reduced construction costs, 

making the housing complex 

more affordable for low-

income residents 

Long-Term Investment Despite the initial cost, the 

high-quality materials and 

craftsmanship were seen as 

long-term investments, 

potentially increasing the 

property's value 

Cost-Effective Finishes/ 

Quick Assembly 
Employed to maintain 

affordability/ Rapid assembly 

of modules allowed for faster 

occupancy and reduced 

construction time 

Maintenance Costs Ongoing maintenance costs 

are relatively high due to the 

need for specialized 

craftsmen 

Construction Time Pre-fabricated components 

results in shorter construction 

times, reducing labor costs 

Sustainability 

Resource Consumption Construction methods 

consumed a substantial 

amount of natural resources, 

including timber and stone 

Resource Efficiency Minimizes material waste by 

using precise measurements 

and recycling excess 

materials 

Energy Efficiency Lower energy efficiency 

compared to modern 

buildings, impacting its 

sustainability profile 

Energy Efficiency Designed with energy-

efficient features, such as 

insulation and energy-

efficient appliances, reducing 

long-term operational costs 

and environmental impact 
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Conclusion 
In conclusion, this research has undertaken a comprehensive examination of the implications of 

modular and prefabricated construction methods on interior architecture and functionality, 

drawing comparisons with conventional construction approaches. The history of both methods of 

construction was introduced, and the key characteristics, advantages and disadvantages of both 

methods were examined. The study of the two examples, Hive-Inn, Hotel, Frankfurt and Casa 

SIP, Chile, and the analysis of the case study, The Nest, shows that the adoption of modular and 

prefabricated techniques in the construction and interior architecture fields, brings forth a 

countless of benefits, such as heightened precision, stringent quality control, and expedited 

project completion. The interior spaces, within these projects, are designed for functionality, 

simplicity, and adaptability. Smart, standardized modules and efficient use of space cater to the 

needs of the target demographic. The Nest project shows the flexible architecture of the units that 

allows for expansion, renovation, or replacement as demographic changes occur. Communal 

areas encourage interaction among residents, and cost-effective materials and finishes maintain 

affordability. Energy-efficient features contribute to long-term cost savings and a reduced 

environmental footprint.  

These methods also contribute to cost-effective construction, reduced on-site waste, and the 

potential for sustainability advantages. However, it's crucial to acknowledge that design 

flexibility can be somewhat constrained, particularly in intricate or highly customized projects, 

while transportation and on-site assembly logistics may pose initial cost disparities when 

compared to conventional construction. A comparison was made in a table prepared by the 

researcher that concludes the findings. The true significance of the findings, within this paper, 

lies in their potential to initiate a profound transformation within both the construction and 

interior architecture sectors. For the construction industry, modular and prefabricated methods 

offer a promising avenue for increased efficiency, reduced construction-related risks, and 

enhanced cost predictability. This could potentially lead to the expansion of the modular 

construction sector, necessitating adaptations in workforce skills and project management 

approaches. 

For the interior architecture industry, these findings open up new horizons. Interior architects can 

leverage the advantages of modular construction to broaden their design horizons and portfolios. 

This necessitates heightened collaboration and communication between architects, builders, and 

interior architects, underlining their growing importance in modular projects. Furthermore, there 

is a growing demand for sustainable interior architecture solutions that align with environmental 

concerns. 

While this study has provided valuable insights, numerous unexplored avenues await further 

research, these include methods for enhancing design flexibility within modular and 

prefabricated construction while maintaining efficiency; an assessment of user satisfaction in 

modular and prefabricated buildings compared to traditionally constructed spaces; a long-term 

cost-benefit analysis to determine the justifiability of initial cost differences over a building's 

lifecycle; and an exploration of emerging technologies and innovations in modular construction 

that have the potential to further enrich interior architecture possibilities. 
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Future research in these areas holds the promise of deepening the comprehension of the evolving 

relationship between modular and prefabricated construction and interior architecture 

functionality. It will also serve as a valuable resource for industry professionals and stakeholders, 

helping to place this topic in context within the broader academic and professional landscape.  

A query for future researchers to ponder: What will be the ongoing impact of the dynamic 

relationship between modular and prefabricated construction methods and interior architecture on 

the constructed environment, and how will it influence the processes of design, and construction? 
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