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Abstract

The construction of public residential projects in Kuwait started in the 1950s by the Public Authority of
Housing welfare. Today, an approximate waiting period of 20 years is needed to obtain a house ready
to live in. The major problem is that most of the owners of these public housing units are unsatisfied
with the overall design and finishing. These public houses have one design and structure that does not
fulfill the end users’ needs and aspirations. This leads to a long revamping process carried out by the
units’ owners that provides end-users with all means of comfort and satisfactions. The repercussions
that stem from this is a delay in moving time and the cost expenses that the end users have to suffer as
the people in need of these homes have limited financial incomes and cannot afford these expenses.

A survey assessing public housing design and cost are implemented for projects constructed by Housing
Welfare. Additionally, personal interviews and questionnaires surveys for both public and private
residential projects end users formed the data base for the study. The estimate of revamping expenses
is determined along with identifying the reasons behind the changes. This paper presents the findings
of a research project aiming to determine the cost comparison between private and public residential
projects. The research shows that concrete costs are consistent across both types of housing, with the
overall cost being primarily influenced by the quality of the finishing. Additionally, the paper
investigates owner satisfaction with public housing to identify potential improvements in policies, plans,
and procedures for future public residential projects. It is recommended that homeowners be given the
option to either complete their own finishing or receive a house with finishing already done.

Keywords: Public Residential Projects, Cost Modeling, Cost Increase, Public Residential Project Cost,
Residential Renovation Cost

INTRODUCTION

The State of Kuwait, is a country in western Asia situated in the northern edge of Eastern Arabia,
ranking as the fourth largest OPEC oil producer. The construction industry in Kuwait has grown
rapidly since the Kuwait National Development Plan (KNDP, New Kuwait 2035) was approved. For
the achievement of the KNDP, the government needs to execute a highly strategic plan to accomplish
the stated objectives in and, as a result, develop and improve their various governmental bodies. The
construction industry consists of multiple sectors including the governmental residential project which
has expanded rapidly.

In recent years, the issue of low-income individuals’ houses has become increasingly persistent in
Kuwait. The existing policy and procedures surrounding public housing in the country need a
comprehensive review and restructuring to better address the needs of those with limited financial
resources. An approximate 20 years waiting time to receive a house in Kuwait is too long. The public
houses executed by the government has one design that is not suitable for all owners’ families.
Moreover, these public houses have a poor finishing materials and quality that always needs a
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renovation after a couple of years of using or sometimes before the owner moving time. Uniform
design, color, and outdoor features in public housing contribute to a perception of blandness or lack of
character in an urban area. Beauty, durability and usability are the features of good architecture and
should also be the distinguishing qualities of every residential building (Nowogonska and Cibis,
2017).

This study delves into the challenges faced by individuals waiting for affordable housing and
emphasizes the necessity for a more effective and compassionate approach by investigating the major
problems experienced by these homeowners. Hence, it is imperative for the Kuwaiti Government to
develop a more effective policy and procedure for addressing housing needs in this category. This
study focuses on this critical issue due to the financial constraints faced by individuals awaiting such
housing, who often have limited incomes that cannot cover the expenses associated with renovations
and modifications. Additionally, comparing cost analyses of public and private housing helps inform
governmental financial strategies.

Literature Review

The construction plays an important and vital role in enhancing the productivity of countries around
the world (Othman & Ismail, 2014). As populations grow and urbanization accelerates, the
construction industry plays a crucial role in accommodating this growth by developing infrastructure,
housing, and amenities in cities and urban areas.

A. Technical Problems

Nowogonska and Cibis (2017) described the most important problems connected with using any
building especially the residential building, is to ensure an adequate technical condition and the most
effective type of renovation works are preventive measures based on securing the building against
damages. Maintaining residential buildings in adequate technical condition is indeed crucial for
shaping the image of a city and ensuring the well-being of its residents. Given the importance of
maintaining residential buildings, renovation becomes inevitable as buildings age or undergo wear and
tear over time.

Indeed, time inexorably marches forward, and with it, aging becomes more pronounced. This aging
process is a natural phenomenon that affects not only living organisms, but also materials and
structures. Moreover, residential buildings are constructed using a variety of building materials, each
with its own set of characteristics and lifespan. Over time, these materials inevitably undergo aging
loosing their performance characteristics. Recognizing the inevitability of aging, architects, engineers,
and urban planners must adopt strategies for sustainable design, construction, and maintenance to
minimize the impact of aging on buildings. This includes selecting durable materials, implementing
preventive maintenance programs, and designing structures to withstand environmental stress and
changing conditions.

Embracing beauty, usability, and durability as core principles for residential architecture is indeed
wise. These qualities not only enhance the aesthetic appeal of a building but also ensure its practical
functionality and long-term sustainability. However, while uniformity in design and features for public
housing can streamline construction processes and reduce costs, it's also important to consider the
diverse needs and preferences of residents. Customization and flexibility in design can contribute to
creating spaces that truly feel like home for individuals and families. By accepting resilience,
adaptability, and longevity as guiding principles, we can better navigate the challenges posed by the
aging process and ensure the continued functionality, safety, and longevity of our built environment
for future generations.

B. Cost Estimation

Estimating is the process of defining and calculating the expected quantities and costs of the materials,
labor, and equipment for a construction project. It should always include some indication of accuracy,
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(e.g. + x percent) (PMBOK 2017). In the residential project, there are many estimates and re-estimates
for the cost performed throughout all the project phases. It is mainly based on the phase of the project
development. In the planning and design stages of a house, preliminary cost estimate reflects the
overall budget needed for the house. Estimating methods may vary by type and class of estimate.

Gardner, Gransberg and Jeong (2016) defined the preliminary estimate or conceptual cost estimate as
the first construction cost estimate completed for the project at the conceptual stage where there is
little information known about the project and the detailed design has not yet begun. Estimate based
on the conceptual design for a residential building is prepared when the basic information of the
design and the construction known. Design information includes the level of design complexity, the
total area of the house, and the overall design. While construction information mainly depends on two
main categories, the cost needed to complete the house structure itself, and is the finishing materials
level chosen by the owner.

C. Renovation Cost

Residential renovation cost can vary widely depending on several factors, including the scope of the
project, the size and condition of the property, the quality of materials and finishes selected, and the
location. At present, there are relatively few studies on cost allocation in the renovation of old
residential communities at home and aboard (Zhuo and Li, 2022). Renovation projects may involve
various interventions, such as repairing facades, upgrading building systems, improving energy
efficiency, or adapting spaces to meet changing needs. Furthermore, Renovations can range from
minor updates and cosmetic improvements to extensive remodelling and structural changes.

Overall, homeowners should carefully assess their renovation goals, prioritize their needs and
preferences, and work closely with professionals to develop a realistic budget that aligns with their
vision and financial resources. By considering these factors and planning thoughtfully, homeowners
can achieve successful renovation outcomes within their desired budget parameters. Furthermore,
prioritizing maintenance and investing in renovation efforts, cities can enhance the attractiveness,
liveability, and sustainability of their residential neighbourhoods, contributing to the overall well-
being and prosperity of their communities. Moreover, proactive maintenance and renovation strategies
can help cities adapt to evolving challenges, such as climate change, urbanization, and demographic
shifts, ensuring that residential buildings remain safe, resilient, and vibrant for generations to come.

METHODOLOGY
A. Data Gathering

The comprehensive approach to gather data for the study is divided into three methodologies with
initial phase of cost survey for a real residential project which is implemented by the Public Authority
for Housing Welfare (Jaber Al-Ahmed Residential District). The second phase is based on end user
survey as questionnaires involve gathering feedback from 120 residents about their experiences,
preferences, and satisfaction about their houses. The survey focused on one type of public housing that
represents the largest percentage of the total public housing stock. The study did not include the other
five types of public housing, so residents of these other types may have different opinions. The third
phase involves conducting 26 interviews with residential property owners and reviewing newspaper
articles concerning housing issues. This approach provides an opportunity to explore deeper insights
into specific issues, challenges, and best practices associated with residential building maintenance
and contribute in investigating private residential actual costs.

B. Data Analysis

Analysing the collected data enables identifying trends, patterns, and correlations, as well as
developing recommendations for improving maintenance practices, enhancing building performance,
and promoting resident satisfaction. By combining the data collected to obtain a comprehensive
estimation for residential buildings construction divisions. Additionally, integrating multiple data
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sources enhances the validity, reliability, and robustness of the study's findings. Since most of the data
pertain to cost analysis, which frequently changes, this approach helps ensure that the cost results
remain accurate and reflective of current conditions.

RESEARCH CASE STUDY

Jaber AlAhmed Residential District is a significant residential area located in the west side of Kuwait
City with its 12 square kilometers of land. It seems to have a mix of residential properties, including
residential lands, governmental houses, and residential apartments. The 4494 residential lands areas
suggest there's a substantial amount of space for individual homes. Additionally, the 1375
governmental houses add another layer to the community, providing housing likely for lower income
peoples. The inclusion of 710 residential apartments adds further diversity to the housing options
available in Jaber Town, catering to different lifestyles and preferences. It’s interesting that the
governmental houses come in six different models (A, B, C, D, G and H), each presumably with its
own design features and specifications. These two-story houses are covering an area of 400 square
meters. Model H is of particular interest for research purposes due to its prevalence within Jabr Town.
With 482 housing units, it comprises over 30% of the total governmental houses in the area, making it
a significant portion of the residential landscape. Conversely, model H boasts the highest construction
cost among all house models. This makes it a suitable focus for a research study, likely to explore
various aspects such as cost, design, quality, occupancy and even efficiency in space utilization.

A. Cost Analysis

Creating construction breakdown cost is a crucial step in costing the construction project. Each
division includes various tasks and components that contribute to the overall construction cost.
Concrete, finishing, mechanical and electrical divisions are adopted in the research. Concrete division
encompasses earthwork, concrete structure, and wall works. It includes all material and labour costs
for formwork, reinforcement, pouring, and masonry. Second division is finishing work that covers a
broad spectrum of activities including material and installation costs for flooring, ceiling, insulation,
doors and windows. It also includes internal wall finishes as painting, plastering, and panelling, as
well as cladding tasks like primers, sealers, and exterior paint application. Mechanical work division
focusing on HVAC (ventilation and air conditioning) units, ductwork, and installation costs, this
division also incorporates plumbing, including pipes, fittings, and fixtures installation expenses.
Finally, the electrical division includes wiring, cables, conduits, circuit breakers, and distribution
boards. It also covers materials and installation costs for lighting fixtures, bulbs, sockets, and switches.

The comprehensive breakdown of costs for model H amounts to KD 51,504, as detailed in Table 1,
showcasing a thorough allocation across all divisions. In figure 1, the concrete structure expenses
constitute 39.44% of the overall expenditure, with the remaining 60.56% distributed across other
divisions.

Table 1. Divisions Cost Breakdown

8.45%
Concrete KD. 20,314 5.04% 13.07%
Finishing KD. 22,185
Mechanical KD. 4,652
39.44%
Electrical KD. 4,353
Total KD. 517504 H Finishing = Concrete Mechanical Electrical

Figure 1. Divisions Cost Percentages
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B. Residents Survey Analysis

Cost analysis employed a dual methodology, with initial investigation based on questionnaires to
assess the experiences for model H public houses residents. A total of one hundred and twenty
completed questionnaires captured different satisfaction aspects related to renovation expenses.

The first question of the survey inquired participants about renovation process for the houses before
moving in. It was discovered that a total of 107 responses, which is comparable to 89% of completed
questionnaires are already renovated their units, the renovation percentage is shown in figure 2. The
next question determined the work trades and types that end-users are mostly change. As depicted in
figure 3 the biggest percentages of 90% goes to tiling works, kitchen, and toilet wares. Followed by
doors and windows by 45%. The least percentages of 18%, 10% and 8% goes to external cladding, air
conditioning and roofing works consequently. The following question determined the renovation cost
range held by the residents. It is discovered in figure 4 that 73 of residents as 60.8% had the
renovation expenditures exceeded than KD. 30,000, while the remaining percentages is distributed as
19.2% to KD. 20,000 and KD. 30,000, 15% to KD. 20,000 and KD. 10,000 and the remaining towards
KD. 10,000 and KD. 5,000.

As illustrated in figure 5, 94.4% of residents prefer to receive the unit without implementing the
finishing works. The next question is for residents who agreed to receive unfinished units and
demonstrated the suggested reasonable budget set for such finishing. Figure 6 is showing that the
highest percentage of 54.17% comprises 65 responses suggested amount varies between KD.50,000
and KD. 70,000, 32 responses are looking for more than KD. 70,000 with a percentage of 26.66%,
then followed by 17 responses as 14.17% requested the amount of KD. 25,000 and KD. 40,000 and the
remaining percentage of 5% goes to the lowest range of KD. 10,000 to KD. 25,000.

On the other hand, questionnaire covered the owners satisfaction for the houses design issues, figure 7
depicts the response to residents' satisfaction for the unit design. Observations indicate that 42% of the
residents are unhappy with the unified design, while 47% are quite satisfied and 11% are fully
satisfied. As depicted in figure 8, 89% of the residents who are satisfied with the design are
unsatisfied with the unit's finishing and the quality.

100.00% 89.17% 100% 90% 90% 90%
80.00% 80%
60% 45% 45%
60.00%
40% .
40.00% 20% 18% 10% 8%
20.00% 10.83% 0% I E =
& & S & L& o K
O D Q ; QO
0.00% ] AN ‘{&(@ &O\\ ,(\60 000 \q,bb\ Kl
YES NO A & S
Figure 2. Renovated Units Before Moving-in Figure 3. Renovation Trades
80.0% 100.00% 94.40%
60.8%
60.0% 80.00%
40.0% 19,29 60.00%
0, . (]
S0.0% ) 15.0% )
5.0% . . 40.00%
0-0% - 20.00%
- 1)
5-10 10-20 20-30 30< 5.60%
0.00% |
B Kuwait Dinar X 1000 YES NO

Figure 4. Renovation Actual Cost Figure 5. Residents’ Preferences of Unfinished Units
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Figure 8. Residents’ Satisfaction of Finishing Quality

Interviews with public residential property owners serve as a valuable means to understand their
specific satisfactions and preferences regarding the unit design, finishing materials, and qualities. The
most important issue mentioned by the residents is the finishing materials that used in tiling, cladding,
windows and doors. On the other hand, most of the residents concentrated on bathrooms fittings and
kitchens quality before moving in. Furthermore, air conditioning brands is an issue to consider
especially after years of usage. Additionally, revisions made to newspaper articles based on residents'
feedback about housing issues they've encountered after moving in. The major problems is the leakage
in plumbing pipe connections affecting ceilings and walls, electrical works issues with all electrical
installations and roof insulation problems.

C. Estimation Analysis

Interviews with 26 private resident owners are presented in figure 9, shows that finishing, electrical,
and mechanical costs constitute a significant portion of the total cost of residential projects, with the
majority falling between 65% and 75% of the total cost. The division cost estimation is implemented
using estimation software created for private residence owners in Kuwait, it is defined as a friendly
excel software for estimating the private residences activities and total cost by just entering the total
building area and required finishing category (Esmael, 2018). As presented in figure 10, the
estimation for the finishing, electrical and mechanical expenditures are calculated for model H house
building area of 449 square meter, using such software for average and below average finishing ranks.

15

10

5 _

, L
35-45% 45-65% 65-75% 75%<

Figure 9. Private Residential Percentages for Finishing., Electrical & Mechanical
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House Building Area 449 ml House Building Area 49 m2 Prvate Residence ostEstimator
Type of Finishing Average Type of Finishing Below Average The purpose of the software s to estimate
private residence total budget with the
Cost Breakdou: Cost Breakdon: bLeackdown cost in the project planning
Reinforced Concrete 11,3189 KD Reinforced Concrete 14141 KD PaSe.
Nasorry 260169 KD Masorry 260385 KD
Nanufacture 1391344 KD Nanufacture 1390229 KD Instructions:
Miscellaneous (Guard + Water + Electriciy ) 300000 KD Miscellaneous (Guard + Water + Electricity ) 300000 KD —
Huminum 186285 KD Auminum 1758 _KD || 1. Inthe irst cel, enter the total area to be
Doors & Windows Interior Wooden Doors 129316 KD Doors & Windows Interior Wooden Doors 126076 KD . ]
S e i _— constructed, {i: Basement area + First
Rootlsdlaton 146492 KD Rootsdlaton 14658 _kD | | floor area . efc)
0 Basement Isolation 88590 KD 0 Basement lsolation 83558 KD
2 Toles & ichen st 1810 || 2 Toles&Kidhensoaion 42785 _KD .
= Décor 3%LH KD ‘§ Décor 256715 KD | | 2. In the second cell select the fnishing
5 Ceramic 6%t K0 || 5 Ceramic 591938 KO [ o ol
0 Fitings Marble 45047 ko || © Fisings Maible o ||
¢ Toltare e o || < ToleLware 120075 KD || - Super Delute: Ml materials and fnishingused
? Kltchenwarg 201866 KD o) K\tchenwarg 178579 KD are ofhigh qualty and premium price.
- House Exterior amsst ko || € House Exterior 336387 KD ‘ e
c Plasteing 450918 kD || £ Plastering 41769 KD | | -Averoge: Al materials and fiishing used vary
2 Paining TEV0N | Painting 191197 KD || between regular and high price/qualy.
£ Land scaping 31357 KD E Land scaping 2647 KD Below Materisls wsed of | d
n Vetds HandalsandRaigs w0 || L Vetds Hendrals and Raigs a7y Kp | | 10 AVETOGE: NaLENals Us ol lower gade
Electical orks 244755 KD Electical works 244746 KD || quality and prices. (i House renting).
Plumbing 265660 KD Plumbing 263194 KD
Elevator 350000 KD Elevator 300000 KD .
I 31024 KD I 30051k | | 3. Get your estimate.
Estimated Total House Cost= 7910631 KD Estimated Total House Cost= 6938829 KD
Price/m2= 17618 KD Price/m2= 15454 KD
Figure 10. Estimation Software Outputs

A. Actual Divisions Costs and percentages

Table 2. Divisions Costs and percentages

Division Percentage Cost
Public Residential House Concrete Structure 40% KD. 20,314
Finishing, Electrical and Mechanical 60% KD. 31,190
Private Residential House Concrete Structure 30% KD. 50,800
m:lelc(hTo f:jes:s:::legl :éea:‘e(;t) for the same | Fjnishing, Electrical and Mechanical 70% KD. 108,000

B. Estimated Divisions Costs

Table 3. Estimated Divisions Costs

Finishing Rank

Concrete Structure

Finishing, Electrical and Mechanical

Average

KD. 31,163.02

34,596.71 + 2,447.55 + 5,776.84 = KD. 42,821.1

Below Average

KD. 31,153.62

27,058.76 + 2,447.46 + 5,728.45 = KD. 35,234.7

C. Actual Renovation Cost

Almost 61% of public houses homeowners spent more than KD. 30,000 for renovation before

moving in.

2" International Conference on Construction Project Management and Construction Engineering, 20-23 Nov 2024, Sydney, Australia

7 of 9



Cost Modelling for Public Houses in The States of Kuwait Esmael

Table 2 clearly shows that the concrete cost for public residential projects is higher than for private
residential projects, although it remains unaffected by quality. In contrast, the cost of finishing work in
public residential projects is lower, reflecting a lower quality of finishing. Table 3 compares costs for
houses with the same total building area, concluding that the concrete structure cost remains fixed and
is not influenced by quality. Instead, expenses in other areas control the total cost. Private residents
tend to spend more on higher-quality finishing, which does not impact the cost of the concrete
structure. However, as the cost of finishing increases for better quality, the percentage value of the
concrete division decreases.

CONCLUSION

There are significant issues with public housing in Kuwait, particularly concerning the finishing,
electrical, and mechanical aspects of the units. It appears that poor contractor performance and
significant engineering mistakes are contributing to the dissatisfaction among homeowners in Kuwait.
These issues lead to ongoing maintenance problems for elements that were supposed to have been
addressed during the renovation process before the homeowners moved in. The study addresses the
fact that people residing in these houses do not have the financial means to carry out the renovation
and changes expenses. By addressing the unique challenges faced by low-income individuals awaiting
affordable housing, the Kuwaiti government can significantly improve the living conditions of the
citizens. A comprehensive review and reconstructing of housing policies are necessary to ensure that
housing remains not just a necessity but a right accessible to all, irrespective of their financial status.

Private houses sector in Kuwait is fueled partly by the affluence loan programs, every Kuwaiti
household head with eligible for a long-term cash of KD. 70,000. It seems that there's a significant
disparity between the initial cost of public houses in Kuwait and the amount homeowners end up
spending on renovations. Public houses are priced lower than the loan amounts typically taken out by
homeowners and renovation expenses despite the lower initial cost, many homeowners are spending
more than KD 30,000 on renovations. On the other hand, the concrete structure costs of public houses
are relatively low, covering only one-third of the loan amount due to economies of scale from mass
construction. The recommendation proposes a division of responsibilities between the government and
homeowners. The government could oversee and ensure the implementation of high-quality concrete
structures for public houses and homeowners would then be responsible for aspects such as finishing,
electrical, and mechanical work. This includes improving quality, durability, and aesthetics, which are
often found lacking in public housing. On the financial allocation, part of the governmental loan
amount could be designated for homeowners to carry out these necessary improvements with a
proposed structural approach. Loan structured approach not only helps in managing costs effectively
but also ensures that government resources are utilized efficiently. It is summarized to:

e Cost Estimation and Loan Introduction: The estimated costs associated with different
divisions (electrical, mechanical and finishing) which range between KD 43,000 and KD
35,000. This estimation helps in determining an appropriate loan amount for homeowners.

o Electrical and Mechanical Divisions: These divisions have similar costs for both average and
below-average finishing levels. The variation of KD 7,500 is attributed to the differences in
finishing material costs, highlighting the importance of material choice in overall project
expenses.

e Government's Contribution: The cost of the concrete structure, which is borne by the
government, is integrated into the total estimated division costs. This ensures that the total
does not exceed the boundary set by the loan amount, indicating fiscal responsibility and
efficient budget management.

o Installment Payments: The proposal suggests dividing the loan into installments that are
disbursed as each phase of the finishing network is completed. This phased approach ensures

2" International Conference on Construction Project Management and Construction Engineering, 20-23 Nov 2024, Sydney, Australia
8 of 9



Cost Modelling for Public Houses in The States of Kuwait Esmael

that funds are released progressively based on completed work, minimizing financial risks and
ensuring accountability in project execution.

This recommendation suggests a flexible approach that accommodates different preferences and needs
of the owners. Homeowners should have the option to choose between two main approaches, first is
Ready-to-Live House so homeowners can receive a house that is fully finished and ready for
immediate occupancy. Second is Concrete Structure with Loan, alternatively homeowners can choose
to receive the house as a concrete structure and have the option to take out the loan to finance the
completion of finishing work according to their own preferences and requirements. This approach
aims to streamline the construction process, improve overall housing quality, and mitigate
dissatisfaction among homeowners by addressing critical issues at their source while empowering
homeowners to enhance their living conditions. Implementing this strategy could enhance community
aesthetics by allowing each house to feature its own unique exterior finishing and decoration, rather
than adhering to a uniform outdoor pattern. Additionally, it would improve the durability and usability
of the houses, reducing the need for maintenance or renovations over time. Future short-term research
on other housing types in the Jaber Al-Ahmad District is recommended to support the findings of this
study and provide further insights and recommendations for improving government plans for public
housing. Furthermore, any new plans that are implemented should be followed by long-term research
focusing on owner satisfaction and addressing any new issues that may arise.
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