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The post-pandemic period has significantly impacted construction material prices.
Disruptions caused by the pandemic have affected the construction industry, leading
to fluctuations in material costs. This study aims to investigate the effects of post-
pandemic construction material price changes in Malaysia. The objectives of this
study are to categorize the types of materials affected by price changes, identify the
types of construction works impacted, and propose strategies to mitigate these
effects as in Sustainable Development Goals (SDG 9) industry, innovation and
infrastructure. Through surveys, respondents’ opinions were collected and analysed
by SPSS to assess the impact of material price fluctuations. Essential construction
materials such as steel, cement, and lumber, which are widely used in various
projects, have experienced significant price changes. Factors such as factory closures
and transportation disruptions have led to material shortages, increasing demand
and causing price volatility. These fluctuations have affected different construction
sectors, including residential construction, infrastructure projects, commercial
developments, and renovation works. The data collected revealed notable price
variations resulting in cost overruns and challenges in budget management and
project scheduling. To address these challenges, the construction industry needs to
adopt effective strategies to navigate the financial and operational impacts of
material price fluctuations.

1. Introduction

The Covid-19 pandemic which affected the entire globe has led Malaysia to introduce its own
national restrictions based on Standard Operating Procedures (SOPs), including strict lockdown
measures that significantly impacted Malaysia’s economy, particularly the construction industry.
The industry faced project delays as construction activities could not precede during the lockdown.
Additionally, there was a shortage of raw materials since many companies relied on imported
materials, and production was halted, as taken from Abbaspour et al., [1].
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Under SDG 9, the rising cost of construction materials affects infrastructure development,
making it harder to build sustainable and resilient infrastructure. By implementing mitigation
strategies such as innovative construction methods like 3D printing, prefabrication, and alternative
materials, the industry can enhance efficiency while reducing reliance on volatile material prices.

From a previous studied by Ahmed et al., [2] in the competitive global market, supply chain
networks are carefully planned to meet customer demand. The Covid-19 pandemic affected most
countries worldwide, leading to a drop in GDP from 3% to 15% which had a severe economic
impact. Among the key factors influencing construction costs during the pandemic were supply
chain disruptions and project completion delays. The supply chain, which connects manufacturers
to consumers, was disrupted due to labor shortages caused by quarantines.

The price of construction materials fluctuates frequently, influenced by economic factors such
as demand and supply. As a result, contractors must be vigilant and analyze material prices when
tendering for projects. Typically, construction materials account for 60% of total project costs,
making them a crucial factor in project success. The studied by Akanni et al., [3] mentioned that
unforeseen price changes can impact project schedules, and material prices vary over time due to
factors such as demand, inflation rate, currency exchange rate, transportation costs, energy costs,
importation fees, interest rates, and monetary policy.

Cost management is one of the major challenges in construction projects, as expenses often
exceed initial estimates. Although cost overruns are common, affecting 90% of construction
projects, they can be mitigated through effective cost estimation. This process, conducted in the
early phases of a project, determines the overall budget based on market data. Since large
guantities of high-cost materials are involved in construction, it is essential to estimate future price
trends, especially in relation to inflation rates, to avoid unexpected cost overruns, as mentioned by
Alsharef et al., [4].

Following the Covid-19 outbreak, economic and financial markets were significantly affected,
leading to volatility in natural resource prices. The studied by Al Mansoori et al., [5] stated that the
pandemic caused delays in industrial sector activities, including production, transportation,
manufacturing, and other economic operations, all of which were temporarily suspended for public
health reasons. In this context, forecasting construction material prices is crucial for effective
project management, as the accuracy of these forecasts can have a significant impact on overall
project costs, as discussed by Arof et al., [6].

Despite the numerous studies on the effects of the Covid-19 pandemic on the construction
industry, there remains a gap in understanding the long-term impact of these material price
fluctuations on project sustainability and cost estimation in the Malaysian construction context.
While previous research has primarily focused on the immediate disruptions caused by the
pandemic, there is limited exploration of how these price changes affect future project planning,
particularly in terms of forecasting and mitigating the risks associated with fluctuating material
costs. Furthermore, there is a need for more comprehensive analysis that includes input from a
diverse range of stakeholders, such as material suppliers, economists, and governmental
representatives, to gain a holistic understanding of the broader implications for the industry. This
study aims to fill this gap by providing insights into the challenges of managing material price
fluctuations and offering strategies to enhance cost prediction and project resilience in the post-
pandemic era.
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2. Methodology
2.1 Concept

In this study, a quantitative method was used to collect numerical data through structured
guestionnaires. The questionnaires were designed to assess respondents’ experiences and
perceptions regarding the effects of post-pandemic construction material prices in Malaysia. The
guestions covered the types of construction materials that experienced price changes, the types of
construction work affected by these changes, and strategies to mitigate their impact.

The research methodology began with selecting the research topic, followed by studying
background information. A review of existing literature was conducted before developing a set of
survey questions. These questions were distributed to respondents to gather their opinions on the
topic. Once the data was collected, SPSS software was used to analyse and present the findings in
charts and tables. The results were discussed in the later section of the report. Finally, a conclusion
was drawn by summarizing the research findings and providing recommendations to complete the
study thoroughly.

2.2 Survey Design

The sampling design involved selecting targeted respondents, designing the questionnaire, and
conducting data analysis. The study focused on employees working in the construction industry.
The questionnaire was created using Google Forms for convenience, with a target of more than 100
respondents. It was divided into five sections, covering the demographic profile of respondents,
types of construction materials that experienced price changes, types of construction work
affected, and strategies to mitigate the impact of price fluctuations. The questionnaire included
multiple-choice questions, Likert-scale questions, and short-answer questions to align with the
guantitative method.

The collected data was analysed using SPSS software, chosen for its efficiency. To ensure data
consistency and credibility, a reliability analysis was performed using Cronbach’s Alpha. This
analysis was applied to a questionnaire containing Likert-scale statements related to the effects of
post-pandemic construction material prices in Malaysia. A minimum Cronbach’s Alpha value of 0.7
was required to ensure accuracy and reliability, helping to avoid the need for adjustments or
exclusions of any variables.

3. Results
3.1 Demographic Profile

Descriptive statistical analysis was performed using frequency and percentage tests to identify,
describe, and summarize the collected data. The figures in this section were derived from a
summary of Google Form responses, while the tables were generated using SPSS software. The
results showed that 89.3% of respondents were male, while only 10.7% were female, indicating
that the construction industry remains male-dominated. However, this does not necessarily suggest
gender discrimination, as the survey was open to all respondents regardless of gender.

In terms of age distribution, the majority of respondents (56.4%) were between the ages of 21
and 30, suggesting that the survey was primarily completed by individuals in their early to mid-
thirties. Additionally, 32.7% of respondents were aged 31 to 40, indicating that a significant portion
had experience in the construction industry. Furthermore, 9.1% of respondents were aged 41 to 50,
while 1.8% was aged 51 to 60.
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Regarding occupational background, the majority of respondents (40%) worked in the Site
Engineering department, followed by 30.9% in Construction Management. Civil engineering
students with internship experience accounted for 10.8% of respondents. Consultants made up
5.5%, while Contractors, Businessmen, Engineering Managers, and Project Planners each comprised
1.8% of the total respondents.

3.2 Types of Construction that Experienced Price Changes

The Malaysian construction industry plays a crucial role in the country's economic
development, contributing significantly to the Gross Domestic Product (GDP). Over the past few
decades, Malaysia's construction sector has experienced periods of growth, spurred by
urbanization, infrastructure development, and government investment in large-scale public
projects. However, it has also faced significant challenges, particularly in relation to the volatile
prices of construction materials, which are subject to global supply chain fluctuations and local
economic conditions.

Before the pandemic, material prices in Malaysia were relatively stable, with only minor
fluctuations due to global market trends. However, since the pandemic began, the situation has
changed drastically, with disruptions in supply chains, delays in shipments, and labor shortages
leading to significant cost increases. The pandemic has highlighted the vulnerability of Malaysia’s
reliance on imported raw materials, such as steel, cement, and timber, which form a substantial
portion of construction costs.

Since this section consists entirely of Likert scale questions, a reliability test was conducted
using SPSS software to obtain a Cronbach's Alpha value. The reliability of the survey was 0.946. As
shown in Figure 1, construction works involving steel and iron have experienced significant price
changes, with a standard deviation of 0.7330. These materials are durable and ideal for supporting
heavy loads, making them commonly used in the construction industry. However, price fluctuations
have impacted construction projects. Cement and concrete had a standard deviation of 0.7594.
These are among the most commonly used materials in construction due to their versatility in
building various structures.
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Fig. 1. Types of materials that experienced price changes
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Wood and timber had a standard deviation of 0.7628. These materials are widely used in
construction due to their strength, durability, and versatility. It is particularly common for formwork
because of strong, lightweight, affordable, and eco-friendly. Electrical and wiring materials had a
standard deviation of 0.8709. These materials are essential in modern buildings as it ensure the
safe and efficient distribution of electricity. It provides power for lighting and household appliances
and also used for communication purposes, such as telephone and internet access. Plumbing and
piping materials had a standard deviation of 0.7609. These materials are critical for water
distribution, flow control, and wastewater management in buildings.

Glass and aluminium materials had a standard deviation of 0.6544. Glass is widely used in
doors, windows, and other applications, while aluminium is a lightweight, durable, and low-
maintenance material that is resistant to corrosion and rust. Roofing and insulation materials had a
standard deviation of 0.7115. These materials are highly durable and provide fire, pest, and water
resistance. They are also energy-efficient, helping to keep buildings cool in summer and warm in
winter, thereby reducing energy costs. Additionally, they can help to reduce noise levels, benefiting
building occupants' well-being.

Flooring and tiling materials had a standard deviation of 0.6904. These materials protect the
underlying structure, preventing water seepage that could cause damage to the foundation. It also
enhances safety by reducing the risk of slips and falls and contributes to aesthetic appeal in building
interiors. Construction works involving paint and coating materials had a standard deviation of
0.5875. Paint and coatings play a crucial role in protecting buildings from elements such as rain, UV
rays, and chemicals, while also helping to prevent mold growth.

Most construction materials have undergone significant price changes due to the pandemic.
The construction industry has been heavily impacted, particularly in terms of rising material costs.
Essential materials used in all construction projects experienced price fluctuations due to supply
chain disruptions, including factory closures and transportation delays. These challenges led to
shortages and increased demand, ultimately causing price hikes.

3.3 Types of Construction Work that have been Impacted by the Changes in Construction
Material’s Prices

Figure 2 showing types of construction work that have been impacted by the changes in
construction material’s prices. Residential construction projects have a standard deviation of
0.7053. These projects encompass a wide range of building activities, from constructing small family
homes to developing large apartment complexes. The increase in material costs can be attributed
to several factors, with one of the most significant being the global pandemic's impact on
manufacturing, transportation, and distribution networks. This disruption led to delays in
production and delivery, creating material shortages and driving up prices.

Commercial construction projects have a standard deviation of 0.6838. These projects involve
constructing buildings primarily for business purposes, ranging from small retail stores to large
office buildings. The construction industry faced significant challenges during the pandemic due to
government regulations, which disrupted material supply chains and caused shortages, leading to
price increases. Additionally, manufacturing slowdowns increased the demand for construction
materials, further contributing to rising costs. Another factor influencing material prices was the
increase in energy costs, particularly for materials that require high energy consumption during
production.

Infrastructure development projects have a standard deviation of 0.5741. These projects focus
on improving essential facilities such as roads, sewers, and water supply systems, benefiting society
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on both small and large scales. They play a crucial role in enhancing citizens' quality of life,
stimulating economic growth, and creating job opportunities. However, during the pandemic,
global supply chains faced unprecedented disruptions, including lockdowns, factory closures, and
transportation issues. These challenges resulted in delays and shortages of construction materials,
which in turn increased costs and impacted project budgets.

Renovation and remodelling projects have a standard deviation of 0.6113. These projects
involve significant modifications or improvements to existing structures, properties, or spaces to
enhance their functionality, aesthetics, or both. The shift to remote work during the pandemic
prompted a greater demand for comfortable home spaces. As a result, many individuals chose to
renovate and remodel their homes to better suit their needs. However, this surge in demand
coincided with factory closures and labour shortages, severely limiting material production.
Consequently, the supply of construction materials dwindled, further worsening the situation and
driving up prices.
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Fig. 2. Types of construction work that experienced price changes
3.4 Strategies to Mitigate the Effects of Changes in Construction Materials Prices

Price is a crucial factor to consider before purchasing construction materials, as it directly
impacts a project’s budget. An increase in material prices can lead to cost overruns. Various
strategies to mitigate these overruns will be discussed in the following section. The second factor
to consider is quality. The lifespan of a building heavily depends on the quality of the materials used
in its construction. High-quality materials are more durable and likely to have a longer lifespan.

It can also withstand damage from weather, pests, and other external factors, reducing long-
term maintenance costs. Availability and delivery time are also important considerations, as they
can impact the timeline of a construction project. Delays in material delivery can disrupt the
construction schedule, affecting overall project progress.

Brand reputation is a factor, though it does not always guarantee superior quality. While well-
known brands may have a strong reputation, many lesser-known brands offer equally high-quality
materials at a lower price.
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3.4.1 Government policies and market reactions

The statement that government subsidies for construction companies can be an effective
strategy has a standard deviation of 0.9473. However, most respondents disagreed with the idea
that tax incentives should be provided to offset price increases. Their concerns include the potential
reduction of funds for other industries and economic imbalances. Some also criticized the
government’s focus on the construction industry during the pandemic when health and safety were
more pressing concerns, resulting in a standard deviation of 1.1519.

Regarding government-provided low-interest loans to address price increases, most
respondents remained neutral, possibly due to a lack of information or a belief that other strategies
would be more effective. This resulted in a standard deviation of 0.8692. A majority of respondents
agreed with the statement that increasing import quotas could help mitigate price increases in
construction materials. Higher import quotas can enhance the availability of materials, address
supply shortages, and stabilize prices. By allowing greater imports, the government can reduce
dependency on a single supplier and promote healthy competition.

3.4.2 Price and market fluctuations

Price has a standard deviation of 0.5925, highlighting its crucial role in construction projects, as
it directly affects overall costs and budget allocation. Construction projects have faced delays or
disruptions due to material shortages, with a standard deviation of 0.6816. The scarcity of
construction materials has become a significant concern, especially following the pandemic and
other unforeseen events that disrupted global supply chains. Factory closures, transportation
challenges, and increased demand have all contributed to material shortages, leading to project
delays. The post-pandemic environment has necessitated alternative sourcing strategies for
construction materials, with a standard deviation of 0.6527. The pandemic exposed the risks of
relying on a limited number of suppliers and regions, prompting respondents to explore new
sourcing methods.

The pandemic further complicated the challenges faced by the Malaysian construction industry,
exacerbating issues that were already present before COVID-19. The restricted movement control
orders (RMCO) and lockdown measures implemented in 2020 led to major disruptions in the
construction supply chain. Material shortages, due to halted production in key manufacturing
countries, were compounded by delays in transportation and importation difficulties. These
disruptions contributed to rising material prices, affecting both large-scale and smaller construction
projects.

3.4.3 Innovative strategies for cost management

The use of innovative construction methods and technologies can help mitigate the impact of
material price fluctuations, with a standard deviation of 0.7383. Advanced technologies such as
prefabrication and 3D printing improve planning, visualization, and coordination, leading to
reduced material consumption and minimized cost fluctuations.

Government policies have played a role in stabilizing construction material prices, with a
standard deviation of 1.0805. However, the effectiveness of these policies varies depending on
specific economic conditions and market factors. Adequate planning and forecasting can help
prevent cost overruns in construction projects, with a standard deviation of 0.6873. Effective
planning influences project timelines, resource allocation, and risk mitigation. Accurate forecasting
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is equally essential, as it allows project teams to anticipate future cost trends, demand fluctuations,
and market conditions, enabling informed decision-making.

Collaborative procurement methods can help mitigate the impact of material price changes,
with a standard deviation of 0.7626. By working together, project stakeholders can negotiate better
deals with suppliers, secure bulk discounts, and establish long-term partnerships that reduce costs.
The use of alternative materials can help control construction costs during price fluctuations, with a
standard deviation of 0.7133. Alternative materials offer cost stability and support local economies.
Sustainable material substitution also promotes eco-friendly practices.

3.4.4 Sustainable and strategic approaches

Embracing sustainable practices can contribute to cost reduction in construction projects, with
a standard deviation of 0.679. Sustainable methods enhance productivity, reduce accident risks,
and minimize waste, leading to financial savings.

Additionally, compliance with environmental regulations through practices such as using
recycled materials, conserving water, and reducing energy consumption can yield multiple cost-
related benefits. Value engineering techniques can optimize material usage, with a standard
deviation of 0.7241. These techniques reduce waste, promote sustainability, and ensure cost-
effective project execution.

Effective risk management strategies can help mitigate the impact of material price fluctuations,
with a standard deviation of 0.5618. Risk management involves closely monitoring market trends,
diversifying supply sources, and having contingency plans, such as using alternative materials, to
prevent unexpected cost increases.

Enhancing supply chain management can help manage material price fluctuations has a
standard deviation of 0.75936. A well-structured supply chain enables construction projects to
adapt to market changes by maintaining strong relationships with reliable suppliers and ensuring
effective communication. This approach provides early insights into price changes and potential
supply disruptions.

Early engagement with suppliers and contractors can help negotiate better material prices, with
a standard deviation of 0.7115. Establishing early communication allows project teams to
understand market trends, assess material availability, and anticipate price changes. This proactive
approach helps in making informed purchasing decisions and comparing prices across multiple
suppliers.

3.4.5 Monitoring and long-term strategies

Regular monitoring and evaluation of material prices can assist in cost control, with a standard
deviation of 0.7053. Keeping track of price fluctuations allows project teams to anticipate changes
and implement mitigation strategies. Using software tools and tracking material prices weekly,
monthly, or quarterly can help maintain budget stability. Implementing long-term contracts with
material suppliers can provide pricing stability, with a standard deviation of 0.894.

Long-term contracts ensure a consistent supply of materials at agreed-upon prices, shielding
construction companies from market uncertainties and supply chain disruptions.

Continuous professional development for construction teams can enhance cost management
skills, with a standard deviation of 0.7133. Specialized training and workshops help workers
improve skills related to budgeting, resource allocation, and procurement. Equipping workers with
up-to-date industry knowledge allows them to make informed decisions that optimize project costs.
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The quality of locally produced construction materials in Malaysia is comparable to imported
materials, with a standard deviation of 1.05683. Over the years, Malaysia’s construction industry
has made significant advancements in manufacturing and modern technology adoption, improving
the quality of locally produced materials to compete with imported alternatives.
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Fig. 3. Mitigation plan for price fluctuation

From the mitigation plans discussed, it has been shown that increasing import quotas,
providing tax incentives, and implementing policy stabilization measures can effectively manage
price fluctuations in construction materials. Increasing import quotas enhances market availability,
reducing supply shortages and fostering competitive pricing. Tax incentives can alleviate the
financial burden on construction companies, promoting investment and cost efficiency. Meanwhile,
policy stabilization ensures a more predictable market environment, minimizing the impact of
sudden price surges and supply chain disruptions. Collectively, these strategies contribute to a
more resilient construction industry capable of adapting to economic uncertainties.

4. Conclusions

The research findings indicate that the prices of commonly used construction materials, such as
steel, cement, and lumber, have undergone significant fluctuations, affecting various types of
construction works and their budgets. These price changes have led to cost overruns, making
budget management and project scheduling more challenging. Such volatility has forced
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contractors to frequently revise their cost estimates and risk management strategies to
accommodate unexpected market shifts. Moreover, small and medium-sized enterprises (SMEs)
within the industry, which often operate on tight margins, are particularly vulnerable to the impact
of these cost increases.

However, by adopting effective mitigation strategies, such as optimizing procurement
processes, exploring alternative materials, and leveraging innovative construction technologies like
3D printing, prefabrication, and modular construction, the Malaysian construction industry can
overcome these challenges. Strategic procurement, such as bulk purchasing or establishing long-
term contracts with suppliers, can reduce the risk of price volatility. Meanwhile, alternative local
materials may reduce reliance on imported resources, providing both economic and environmental
benefits. Implementing these measures will contribute to cost-effective and efficient project
execution, ensuring the successful completion of construction projects despite market
uncertainties.

Furthermore, continuous monitoring of material price trends and integrating data-driven
forecasting models can enhance the industry's resilience. Collaboration among stakeholders
including contractors, suppliers, developers, and policymakers is also crucial to establish more
stable supply chains and ensure better preparedness for future disruptions. By fostering a proactive
and innovative construction environment, the industry can not only recover from the post-
pandemic challenges but also build a more sustainable and adaptive future.
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