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Abstract: Kuwait faces a pressing challenge in expanding its existing buildings to meet growing
demands. The rising popularity of modular construction systems, with their off-site construction
approach, offers promising solutions. In this research, we explored the characteristics of Kuwait’s
modular construction industry, including clients’ awareness levels, preferences, and key motiva-
tions for adopting modular construction over the traditional construction approach. This research
addressed a critical gap in the current literature by providing an outlook on Kuwait’s modular
construction industry, which has been notably absent in existing literature. Valuable insights gained
through questionnaire surveys distributed to industry contractors highlighted the off-site construc-
tion methods used, the sectors they serve, and the key advantages of using modular construction
in Kuwait. These findings contribute to researching unexplored aspects of modular construction in
Kuwait. They also provide stakeholders with valuable insights, enabling them to make well-informed
decisions for their construction projects.
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1. Introduction

Like many rapidly developing countries, Kuwait faces a substantial challenge in ex-
panding its existing infrastructure to meet the demands of a growing population. With
urbanization on the rise and a pressing need for housing and infrastructure development,
the construction industry is under constant pressure to deliver efficient, cost-effective,
and sustainable solutions [1]. Consequently, the rising popularity of off-site modular con-
struction for expanding residential buildings in Kuwait has drawn attention requiring a
potential solution to these challenges. Thus, we explored the current state of the off-site
modular construction industry in Kuwait, focusing on contractor perceptions and their role
in shaping the industry’s development. Modular construction, characterized by its off-site
assembly of prefabricated components, is becoming prominent on a global scale due to
its potential to enhance construction efficiency, reduce costs, and minimize environmental
impact. In the modular construction approach compared with traditional on-site construc-
tion, most building components are fabricated and assembled at the construction site [2].
Modular construction systems allow various building elements to be manufactured in a
controlled factory environment, transported to the construction site and rapidly assem-
bled [3]. These benefits are particularly pertinent in Kuwait, where rapid construction is
crucial to the increasing demand for building expansions while prioritizing both quality
and cost-effectiveness. In this study, we addressed a significant gap in the current literature
as there is limited information available on the off-site modular construction industry in
Kuwait. While more research has been done on modular construction globally, Kuwait’s
specific conditions and practices remain largely unexplored.
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2. Literature Review
2.1. Key Definitions and Principles

In recent years, the adoption of off-site and modular construction techniques has
significantly increased, primarily due to the advantages of modularization and prefabri-
cation, which improve efficiency, reduce time, minimize cost, and enhance the quality of
construction projects [4]. The terms “off-site construction”, “modular construction”, and
“prefabrication” are interconnected due to their shared goal of improving the efficiency and
quality of construction projects. While they have distinct features, they often overlap and
complement each other in various ways:

• Off-site construction encompasses a range of techniques to move construction activities
away from the construction site. Buildings and the majority or all of their primary
components are manufactured and pre-assembled, or partially assembled, in the
factory. This pre-assembly includes attaching fixtures, wiring, plumbing, and other
necessary elements. This means that the components, elements, or modules are ready
for installation once they arrive at the construction site [5];

• Modular construction is a subset of off-site construction that involves fabricating
pre-designed building units or ‘modules’ at an off-site location, which are then trans-
ported to the construction site as components and assembled to complete buildings
or structures. This construction method capitalizes on modularization and breaks
down a larger system, structure, or project into smaller, self-contained modules or
components [6];

• Prefabrication involves manufacturing building components at a distance from the
final location, often in a factory, before they are transported to the construction site
for assembly. These prefabricated elements include wall panels, roof trusses, and
plumbing systems. While prefabricated components may be used in modular con-
struction, prefabrication is not limited to off-site work. It involves the production
of pre-manufactured elements assembled on-site, which is also a part of traditional
construction methods [7].

In summary, off-site construction involves manufacturing components away from the
construction site. Modular construction is a specific type of off-site construction focusing
on pre-designed modules for assembly, and prefabricated construction encompasses a wide
range of prefabricated building elements used in various construction methods in both
on-site and off-site approaches.

2.2. Modular Construction Industry

Off-site modular construction can be used for either permanent or temporary building
structures. Permanent modular construction (PMC) involves the use of prefabricated mod-
ules to construct permanent buildings, such as residential and commercial buildings [6]. On
the other hand, temporary modular construction (TMC), or relocatable buildings, involves
the use of prefabricated modules to construct temporary buildings that can be relocated,
such as disaster relief housing, clinics, medical facilities, and temporary residential or
commercial spaces [6].

The modular construction industry comprises manufacturers, manufacturer-directors,
and dealers. Manufacturers produce modules for general contractors or modular dealers.
Manufacturer-direct entities, on the other hand, cater to general contractors and dealers
but also engage directly with property owners to offer modular solutions, often assuming
the role of a general contractor [8]. Both manufacturers and manufacturer-directing organi-
zations may have specializations focusing on specific building types, such as residential or
commercial, and may serve the relocatable or permanent construction markets.

Modules are fabricated from various materials, including wood framing, cold-formed
steel framing, hot-rolled steel, concrete, or a blend of materials [8]. Not all manufacturers
engage in the production of modules across all these materials. Instead, manufacturers
often specialize in a specific type of construction to optimize their factory operations and
efficiencies. The selection of module materials is typically dictated by the project’s specific
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needs, site-related factors, and budget considerations, making it a contingent decision by
project stakeholders [8]. Notably, in Kuwait, wood is excluded as a construction material
due to its inability to withstand the country’s high temperatures, which often exceed 50 ◦C
in the summer.

Off-site modular construction offers a range of advantages that cater to specific market
sectors that particularly require speed of construction, cost-efficiency, and minimal disrup-
tion of the building process. This approach finds significant applications in various sectors,
including residential buildings, mixed residential and commercial structures, private and
social housing, hotels, military accommodations, health sector facilities, and educational
institutions. Moreover, modular construction is also well-suited for rooftop extensions on
existing buildings and the addition of new balconies and lifts to enhance the functionality
of established structures. The diverse applications of modular construction make it an
attractive choice for meeting the unique demands of different market segments while
ensuring rapid and cost-effective project delivery [9].

2.3. Classification of Off-Site Construction Methods

Different types of off-site construction can be classified based on the degree of prefab-
rication. Five sub-categories are described in this approach, as shown in Figure 1 [10]. This
classification ranges from component (the lowest level of prefabrication) to panel, volume,
hybrid, and complete building (the highest degree of prefabrication This classification
highlights the versatility of prefabrication methods in construction as follows:

• Prefabricated components include individual building elements and parts that are pro-
duced in a factory setting. These components can include beams, columns, windows,
or smaller sections of walls and floors [9];

• Panelized construction involves the prefabrication of linear or flat, two-dimensional
panels, used mainly for structural frames and walls. These are often prefinished with
their insulation and boarding attached before being transported to the construction
site and assembled to form the expanded building structure [9];

• Volumetric construction involves the prefabrication of fully completed, three-dimensional
modules, which are then transported to the site for installation to create significant
sections of the building [9];

• Hybrid construction combines various elements, including linear components, panels,
and modules, to create a mixed-construction system. This method blends different
prefabrication techniques to achieve a customized and efficient building solution that
leverages the strengths of each element used [9];

• Complete building systems involve the assembly of modular components into fully
finished structures before they are delivered to the construction site. In this method,
the building or structure is essentially prefabricated to a high degree of completion in
a factory setting, and it arrives at the site ready for installation and immediate use [9].

Figure 1. Off-site construction methods based on degree of prefabrication [10].

In summary, panelized construction is more suitable for smaller expansions or renova-
tions, offering greater design flexibility and customization options. Volumetric construction
is more suitable for larger expansions, allowing for rapid assembly and reduced on-site
labor. Hybrid construction can offer the benefits of both panelized and volumetric methods,
making it versatile and suitable for a wide range of project types. Complete building sys-
tems are characterized by exceptional efficiency, quality, and speed, making them suitable
for applications such as modular homes or portable structures. Overall, off-site construction
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offers a flexible and efficient way to expand existing buildings, and these methods provide
a range of modularization options for achieving this goal.

2.4. Advantages and Disadvantages of Modular Construction

One of the main advantages of modular construction is its speed, which is up to 50%
faster than traditional construction methods [11]. This accelerated construction pace is
accompanied by better quality control, as the modules are constructed in a controlled
factory environment, reducing the risk of errors and defects. Moreover, as components are
prefabricated off-site, the reduction in on-site installation processes increases installation
efficiency and simultaneously enhances working conditions and productivity [12]. This
approach also significantly reduces the need for on-site labor, which results in reduced
labor expenses and enhances overall project cost-effectiveness. Similarly, the modular
construction approach reduces waste, noise, and dust on site, minimizing the impacts on
the community while simultaneously improving the environmental quality [4]. Since most
project activities are completed off-site, modular construction minimizes the disruptions to
ongoing activities, making it particularly beneficial for expanding existing buildings where
occupants need to continue their activities without significant interruptions.

While modular construction offers numerous advantages, it has challenges and limita-
tions. One significant challenge pertains to transportation logistics, particularly for larger
components or modules. Transporting oversized modules to the construction site requires
specialized equipment and can cause delays, incur extra costs, and add complexity to the
construction process [13]. Therefore, careful planning with explicit scope and design details
is required before the start of the project. Furthermore, resizing or reshaping modules
on the construction site is challenging. Additionally, modular construction may not be
suitable for all types of buildings, particularly high-rises or structures in areas prone to
strong seismic activity [4]. While off-site construction offers cost savings compared to tradi-
tional on-site methods, it necessitates the establishment of a fabrication plant, which leads
to increased capital expenses [14]. Furthermore, the non-acceptance of this construction
technology by the general and sometimes professional public are disadvantages of modular
construction [15].

3. Methodology

To achieve the research objectives, a literature review was conducted to gather relevant
information for the development of a structured questionnaire. The questionnaire was
divided into two main sections. The first section was designed to gather information
regarding respondents and organizational profiles. The second section was designed to
gather insights into Kuwait’s industry characteristics by exploring topics such as client
awareness, the type of modular construction adopted, the sectors where off-site construction
was implemented, the types of off-site construction offered by contracting companies, and
the key advantages driving the adoption of off-site modular construction in Kuwait. Printed
questionnaires were distributed to contracting companies involved in off-site and modular
construction across various sectors in Kuwait. A total of 18 surveys from 6 different
companies were analyzed, and a descriptive approach was used to evaluate, sort, and
present the information gathered. The data has been presented using columns and pie
charts. These visual representations were chosen because they effectively illustrate the
distribution and proportions of the responses, making it easier to identify patterns and
trends within the data.

4. Results and Discussion
4.1. Respondent and Organization Profile

In the initial section of the survey, respondents were asked about their professional
roles, organization type, industry experience, and the types of projects their organizations
had undertaken to understand the diverse landscape of the surveyed companies. The most
prevalent job title among respondents was “Engineer”, constituting 50% of the responses,
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followed by “Architect” and “Manager”, each representing 22.2%. An additional 5.6% of
respondents belonged to the category of “Other”, which included company owners, as
illustrated in Figure 2. In the analysis of organization types, 61.1% of respondents identified
as general contractors, and 38.9% identified as sub/specialty contractors, as outlined in
Figure 3.

Figure 2. Professional background of respondents.

Figure 3. Type of organization of respondents.

In terms of industry experience, a majority (61.1%) of respondents were affiliated with
companies that have been operating for 10−20 years, followed by 22.2% of respondents
who worked in companies with over 20 years of experience, and 16.7% were associated with
companies operating for 5−10 years. Notably, none of the surveyed companies reported
operating for less than 5 years, as depicted in Figure 4. When examining project experience,
a substantial portion of the respondents (77.8%) represented companies that had been
involved in more than 20 projects featuring modular components. A smaller fraction
(16.7%) had undertaken 5−10 projects, and the least represented group of respondents
(5.6%) reported company involvement in 10−20 modular construction projects, as depicted
in Figure 5.

Figure 4. Years of operation in the construction industry.
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Figure 5. Number of off-site modular construction projects executed.

The respondents were further questioned about the types of projects undertaken by
their companies to identify the sectors served by modular construction firms in Kuwait.
Based on the findings, a significant majority (45.6%) of respondents’ companies were
equally involved in residential and commercial building projects, followed by medical
building projects (6.7%), institutional building projects (1.1%), and other projects (1.1%),
including chalets, as illustrated in Figure 6.

Figure 6. Types of off-site modular construction projects carried out by respondents’ companies.

4.2. Client Awareness of Modular Construction

In the second segment of the questionnaire, respondents were directed to provide
insights on clients’ awareness of modular construction as a building construction method.
The findings revealed a notably low level of client awareness of modular construction,
with 83.3% of respondents stating a lack of awareness among their customer base, and
only 16.7% of respondents found some awareness among their customer base, as shown in
Figure 7.

Figure 7. Client awareness level as perceived by contractors.
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4.3. Type of Modular Construction

Figure 8 indicates the type of modular construction method adopted by the sur-
veyed respondents according to client demand. According to the results, most respon-
dents (66.7%) adopted permanent modular construction. In comparison, 33.3% adopted
temporary/relocatable modular construction, indicating client preference for permanent
applications in modular construction.

Figure 8. Type of modular construction adopted by respondents’ companies.

4.4. Client Preferences and Motivations

We delved into the types of clients that request off-site modular construction and
the key advantages motivating clients to adopt this construction method in Kuwait. The
responses to the questionnaire survey were analyzed to identify respondent preferences
and priorities. By assessing the frequency and ranking of the selected options, a total
score was computed to establish the average rank for each option. Figure 9 depicts client
demand for off-site modular construction across various sectors, as perceived by the
surveyed respondents. The findings revealed a hierarchical preference with residential
clients securing the top rank, followed by commercial, medical, institutional, and other
clients (such as chalet and farm owners). The residential demand suggested a robust market
for modular construction within the residential sector.

Figure 9. Client-driven ranking of sectors utilizing modular construction.

Figure 10 illustrates the key advantages influencing clients to opt for off-site modular
construction. Notably, shorter construction time emerged as the top-ranked factor, followed
closely by the considerations of minimized waste and noise during execution. The third-
ranking position was contended between shorter material supply time and reduced costs.
These insights from respondents showed the intricacies of client decision-making processes,
offering a clearer understanding of the factors influencing client adoption of off-site modular
construction methods in Kuwait.
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Figure 10. Client-driven ranking of key advantages influencing modular construction adoption.

4.5. Off-Site Construction Methods

Diverse off-site construction methods can be classified based on the degree of prefab-
rication, as demonstrated in Figure 1. During the survey, respondents were asked about
the off-site construction options offered by their organizations. The results revealed a
close but distinct hierarchy in the prevalence of these options, as depicted in Figure 11.
Notably, 83.3% of respondents identified panelized construction as the most prevalent type
of off-site construction offered by Kuwaiti contracting firms. Following closely behind,
hybrid construction was provided by 77.8% of the respondents’ companies, prefabricated
components offered by 72.2%, and lastly, volumetric construction, while slightly less com-
mon, was provided by 66.7% of the companies of the respondents. These results indicated
the prevalence of off-site construction practices of the surveyed contracting companies in
Kuwait and highlighted the spectrum of options available to stakeholders.

Figure 11. Types of off-site construction provided by contractors in Kuwait.

5. Conclusions

This research provided a fundamental overview of the state of off-site modular con-
struction in Kuwait, focusing on the perceptions of contractors. It also addressed a signifi-
cant gap in the existing literature by exploring the off-site construction landscape in Kuwait,
including industry characteristics, the modular construction methods employed, the sectors
served, and the key advantages offered. The findings underscored the prevalence of specific
off-site construction methods, with panelized construction emerging as the most widely
employed type, followed closely by hybrid construction, prefabricated components, and
volumetric construction. A low level of client awareness regarding modular construction
as a construction method was found, with most respondents indicating a lack of awareness
among their customer base. Despite this, there is a clear demand for off-site modular con-
struction in various sectors in Kuwait, with residential buildings taking the lead, followed
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by commercial buildings, medical buildings, and institutional buildings. The motivations
behind clients adopting modular construction were explored, with a significant percentage
indicating a preference for permanent use over temporary applications. The key advantages
influencing client adoption of this construction technology included shorter construction
time, minimized waste and noise during execution, and reduced costs, respectively.

As a pathway for future investigation, more in-depth research is needed on the
materials employed for modular construction in Kuwait, with a focus on the technical
factors influencing its selection, such as cost, time, and overall quality. Additionally,
evaluating the existing regulations and exploring the drivers and barriers to implementing
off-site modular construction in Kuwait is essential for a more detailed understanding
of the industry’s dynamics. Adopting a qualitative approach through interviews with
industry experts, policymakers, and key stakeholders would offer deeper insights and
perspectives on these multifaceted aspects and play a crucial role in fostering the efficient
adoption of modular construction practices in Kuwait.
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