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ABSTRACT

Sustainable development in the construction industry is crucial for reducing environmental
harm, using resources more efficiently, and creating long-term social and economic benefits.
However, in many developing countries, the journey toward sustainability is slowed by a range
of barriers, from financial constraints to outdated policies. Understanding these obstacles is vital
for those seeking to drive real change. In this study, the barriers to sustainable development have
been extracted from the literature and categorized, leading to a multi-level understanding of the
key areas hindering the implementation and management of sustainability. After identifying the
barriers, they were categorized into seven main groups: Economical, Technical and
Technological, Knowledge and Awareness, Regulatory and Policy, Cultural and Behavioral,
Governance and management, and Market. By shedding light on these barriers, this research
provides important insights for policymakers, construction professionals, and researchers. It
offers a clear framework to understand and tackle the challenges standing in the way of
sustainable construction, particularly in developing countries where such efforts are most
needed. The ultimate goal is to help pave the way for more sustainable practices, improving the
construction industry’s environmental, social, and economic outcomes...
Keywords: Barriers, Sustainable Development, Developing Countries, Construction
Industry.

approximately 40% of waste generation and one-third of
carbon emissions, underscoring the industry's severe
environmental, social, and economic consequences
(Serpell et al., 2013).

1. INTRODUCTION:

Since the rapid increase in urbanization in developing
countries has occurred, construction projects have had a

significant long-term impact on the environment, society,
and economy. The construction industry is notably
responsible for a sizeable portion of the world’s
consumption of raw materials and energy (Safinia et al.,
2017). Recent studies show that the industry accounts for
16% of water, 25% of timber, 40% of raw materials, and
32% of total energy consumption (Hongyang et al., 2012;
Serpell et al.,, 2013). Additionally, it contributes to
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The concept of sustainable development (SD) has been
widely emerged and discussed as a response to these
unfavorable effects as a strategy for lowering carbon
emissions and encouraging more environmentally
responsible building practices. The United Nations,
through the Brundtland Report in 1987, defined SD as the
ability to ensure that development meets present needs
without compromising the ability of future generations to
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meet their own (Toriola-Coker et al., 2021). SD aims to
balance economic, social, and environmental factors in
order to achieve sustainable outcomes (Emmanuel et al.,
2014).

In the context of construction, sustainable development
focuses on minimizing environmental harm while
ensuring that new buildings also have positive social
impacts. Sustainable construction enhances not only
environmental sustainability but also the comfort, health,
and productivity of building occupants, ultimately
improving the quality of life for surrounding communities
(Bolis et al., 2014; Kwofie et al., 2020), which supports
SDG goals 9 of Industry, Innovation, and
Infrastructure; and encourages the adoption of
innovative construction technologies, resilient
infrastructure, and sustainable industrial practices. As
such, embracing sustainable practices in the construction
industry is essential for achieving long-term benefits for
both society and the environment which also relates to
SDG 11; Sustainable Cities and Communities; which
focuses on sustainable urban development, green
buildings, efficient waste management, and improved
housing solutions.

However, the current construction process remains laden
with wasteful activities, with a predominant focus on
profitability rather than considering long-term impacts
(Tonder & Low, 2021). A recent report on the Sustainable
Development Goals (SDGs) revealed that no country has
fully met the targets outlined in the 2030 Agenda for
Sustainable Development (Agyekum et al., 2021). This
highlights the urgent need for industries across all nations
to prioritize the creation of a sustainable environment
(Tafazzoli, 2022). To address these challenges, many
countries are now actively working to identify and
overcome the key barriers to sustainable development,
particularly within the construction industry. This study
seeks to identify and classify the key barriers from the
review of literature in developing countries, offering
valuable insights for managers and professionals to
support the implementation of more sustainable practices.

2. METHODOLOGY

To identify the barriers to sustainability development in
infrastructure projects, a review of relevant literature,

Table 1: Overview of Identified Barriers and Their Classification

including research articles, was conducted. The search
was performed using related external keywords on
international websites such as MDPI, ScienceDirect,
Google Scholar, Emerald, and Springer. The result of this
search yielded approximately 100 relevant articles from
reputable international sites, of which 35 articles were
selected, indicating the richness of the theoretical
background on the subject.

Documentary study and written sources form the basis for
expressing, analyzing, describing, and interpreting
materials in review studies. Therefore, in this study as
well, a library-based approach was adopted through a
comprehensive and detailed review of the extracted
articles and their content analysis. The thematic
categorization of the articles was focused on identifying
and categorizing barriers to sustainable development in
the construction industry, and the results of this
categorization facilitated the intended content analysis.

Finally, as a result of this process and after identifying the
barriers to sustainable development, which still appear to
be open to further development and could attract the
attention of researchers, a comprehensive classification of
these barriers was completed, and the results were
presented in this article.

3. LITERATURE REVIEW

Barriers to sustainable development of the
construction industry

A review of the literature revealed a multitude of barriers
that have been reported in the implementation of
sustainable construction in developing countries. A
review of 35 highly cited studies identified 32 barriers to
the adoption of sustainable development. Seventeen
barriers were identified as key barriers due to their
repetition in different references. The key barriers are
explained in the Results and Discussion section. Now, in
this section, the extracted information is listed in Table 1,
then categorized into seven main groups: Economical,
Technical and Technological, Knowledge and Awareness,
Regulatory and Policy, Cultural and Behavioral,
Governance and Management, and Market.

Group Sub-group

References

Economical

Barriers despite long-term savings

Perception of higher costs

conventional methods

The cost of procurement practices
Lack of financial incentives
Pressure for short-term returns
High transaction costs

Low urban investment

High upfront costs discouraging clients | (Hartshorn et al., 2005); (Griffin et al., 2010);

High investment cost compared to | al., 2019); (Tokbolat et al., 2020); (Zulu et al.,

(Ahn et al., 2013); (Djokoto et al., 2014); (Opoku
et al., 2015); (E.E & Davies, 2017); (Chan et al.,
2018); (Munyasya & Chileshe, 2018); (Opoku et

2022); (Fitriani & Ajayi, 2022)

(Hydes & Creech, 2010); (Bangdome-Dery et al.,
2018); (Gan et al., 2015); (Wiewiora et al., 2015);
(Opoku et al., 2019); (Ohiomah et al., 2019);
(Abuzeinab et al., 2016); (Opoku & Ahmed,
2014)

(Djokoto et al., 2014); (Bangdome-Dery et al.,
2018); (Opoku et al., 2019)
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(Adetunji et al., 2008); (Chan et al., 2018)

(Hékkinen & Belloni, 2011); (Djokoto et al.,
2014); (Opoku et al., 2015); (Ohiomah et al.,
2019); (Fitriani & Ajayi, 2022); (Jaradat et al.,
2024)

(de Paula et al., 2017); (D'Incognito et al., 2015);
(Ruparathna & Hewage, 2015)

(Agarchand & Laishram, 2017); (Opoku et al.,
2019)

(Akindele et al., 2023); (Ogunmakinde et al.,
2023)

Technical and
Technological
Barriers

Lack of expertise and technical know-how
Technological deficiencies
Lack of reliable data and information

Lack of measurement tool and insufficient
quantitative standards

Insufficient infrastructure for sustainable
construction (including materials, proficient
workers, and etc.)

(Arif et al., 2009); (Hékkinen & Belloni, 2011);
(Djokoto et al., 2014); (E.E & Davies, 2017);
(Ohiomah et al., 2019); (Tokbolat et al., 2020);
(Akindele et al., 2023)

(Arif et al., 2009); (Hékkinen & Belloni, 2011);
(Opoku et al., 2019); (Hartshorn et al., 2005);
(Djokoto et al., 2014; Munyasya & Chileshe,
2018)

(Hékkinen & Belloni, 2011); (D'Incognito et al.,
2015); (Djokoto et al., 2014); (Hwang & Ng,
2013)

(Hékkinen & Belloni, 2011); (Djokoto et al.,
2014); (Gan et al., 2015); (E.E & Davies, 2017);
(Fitriani & Ajayi, 2022); (Ogunmakinde et al.,
2023); (Jaradat et al., 2024)

(Gan et al., 2015); (Djokoto et al., 2014);
(Hékkinen & Belloni, 2011); (E.E & Davies,
2017); (Ohiomah et al., 2019); (Zulu et al., 2022);
(Ogunmakinde et al., 2023)

Knowledge
and
Awareness
Barriers

Lack of knowledge and common language
among professionals and the public about
sustainability

Lack of awareness among professionals and
stakeholders of sustainable practice

Lack of training and education
Lack of knowledge sharing

Shallow learning approach to sustainability in
construction, with limited reporting and
adoption.

(Roberts, 2004); (Hékkinen & Belloni, 2011);
(Agarchand & Laishram, 2017); (Munyasya &
Chileshe, 2018); (Opoku et al., 2019); (Ohiomah
et al., 2019); (Tokbolat et al., 2020); (Fitriani &
Ajayi, 2022); (Zulu et al., 2022); (Jaradat et al.,
2024)

(Arif et al., 2009); (Ojo et al., 2014); (Djokoto et
al., 2014); (Gan et al., 2015); (E.E & Davies,
2017); (Ohiomabh et al., 2019); (Zulu et al., 2022);
(Ogunmakinde et al., 2023); (Akindele et al.,
2023)

(Hékkinen & Belloni, 2011); (Djokoto et al.,
2014); (Opoku et al., 2015); (Gan et al., 2015);
(Amiril et al., 2017); (Ohiomah et al., 2019);
(Tokbolat et al., 2020); (Zulu et al., 2022);
(Ogunmakinde et al., 2023); (Jaradat et al., 2024)

(Hékkinen & Belloni, 2011); (Wilson & Rezgui,
2013);

(Alkhaddar et al., 2012); (Duah et al., 2016);
(Wilson & Rezgui, 2013); (Zuofa & Ochieng,
2016); (Akindele et al., 2023)
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Regulatory Outdated and fragmented regulations (Djokoto et al., 2014); (Gan et al., 2015);
and Policy Weak enforcement of sustainable (Hakkinen & Belloni, 2011)

Barriers construction policies (lack of building codes | (Ojo et al., 2014); (E.E & Davies, 2017);
and regulations) (Djokoto et al., 2014); (Opoku et al., 2015); (Gan
etal.,2015); (Ogunmakinde et al., 2023); (Jaradat
et al., 2024); (Hartshorn et al., 2005)

(Hékkinen & Belloni, 2011); (Djokoto et al.,
Lack of measurement tool and quantitative 2014); (Chan et al.,, 2018); (Ohiomah et al.,
standards 2019); (Tokbolat et al., 2020); (Zulu et al., 2022)

(Wiewiora et al., 2015); (E.E & Davies, 2017);
(Munyasya & Chileshe, 2018)

(Hékkinen & Belloni, 2011); (Djokoto et al.,
2014); (Gan et al., 2015); (E.E & Davies, 2017);
(Fitriani & Ajayi, 2022); (Ogunmakinde et al.,
2023); (Jaradat et al., 2024)

Lack of government support and incentives

Steering mechanism and policy challenges

Cultural and | Resistance to change among organizations | (Hartshorn et al., 2005); (Adetunji et al., 2008);

Behavioral and individuals to transition to sustainable | (Hiakkinen & Belloni, 2011); (Djokoto et al.,
Barriers practices 2014); (D'Incognito et al., 2015); (E.E & Davies,
2017); (Tokbolat et al., 2020); (Zulu et al., 2022)

Status quo and reluctance to adopt sustainable
practices (Hékkinen & Belloni, 2011); (Hwang & Ng,
2013); (Zhang et al., 2015); (Zulu et al., 2022)

(Hydes & Creech, 2010); (Sev, 2009); (Alsaleh &
Taleb, 2010); (D'Incognito et al., 2015);
culturally undervalued practices (Ruparathna & Hewage, 2015); (Djokoto et al.,
2014); (de Paula et al., 2017; Rohracher, 2001)

(Rohracher, 2001); (Hékkinen & Belloni, 2011);
(Djokoto et al., 2014); (Bangdome-Dery et al.,
2018); (Gan et al., 2015); (Ohiomah et al., 2019);
(Perera & Ashworth, 2015); (E.E & Davies,
2017); (Zulu et al., 2022)

(Rohracher, 2001); (Hékkinen & Belloni, 2011)
(Arif et al., 2009); (Hékkinen & Belloni, 2011)

Focus on short-term profit over sustainability

Lack of market demand for sustainability

attitude of professionals

Governance Client requirements and specifications | (Hartshorn et al., 2005); (Hékkinen & Belloni,

and controlling design 2011)

1}\}’[anz.1gement Lack of strategies (Sodagar et al., 2008); (Djokoto et al., 2014);
arriers (Hakkinen & Belloni, 2011); (E.E & Davies,

Lack of stakeholder involvement and
. 2017)
cooperation

(Hékkinen & Belloni, 2011); (Djokoto et al.,
2014); (Munyasya & Chileshe, 2018); (Opoku et
al.,, 2015); (Zuo et al., 2012); (Agarchand &

Laishram, 2017)

(Hydes & Creech, 2010); (Rohracher, 2001);
(Sev, 2009); (Alsaleh & Taleb, 2010);
(D'Incognito et al., 2015); (Ruparathna &
Hewage, 2015); (Djokoto et al., 2014); (de Paula
etal., 2017)

Prioritize initial costs over lifecycle ones

Market Lack of market demand for sustainability (Rohracher, 2001); (Hékkinen & Belloni, 2011);
Barriers (Djokoto et al., 2014); (Bangdome-Dery et al.,
2018); (Gan et al., 2015); (Ohiomabh et al., 2019);
(Perera & Ashworth, 2015); (E.E & Davies,
2017); (Zulu et al., 2022)

Prioritize initial costs over lifecycle ones
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(Hydes & Creech, 2010); (Rohracher, 2001);
(Sev, 2009); (Alsaleh & Taleb, 2010);
(D'Incognito et al., 2015); (Ruparathna &
Hewage, 2015); (Djokoto et al., 2014); (de Paula
etal., 2017)

4. RESULT AND DISCUSSION

In this section, we address the categorization process and
provide individual explanations for each category. The
barriers to sustainable development were identified and
drawn from the literature. The results were grouped into
seven categories named: Economical, Technical and
Technological, Knowledge and Awareness, Regulatory
and Policy, Cultural and Behavioral, Governance and
Management, and Market. In each group, the key barriers
are selected and ranked based on Table 1, standing out as
more significant than others due to stronger supporting
references. In the following section, we will discuss these
key barriers, providing detailed explanations for them
individually.

Economical Barriers

Economical barriers, particularly high initial costs, are
among the most significant challenges to sustainable
construction. In developing countries, these costs are
often linked to a perceived lack of expertise (Ohiomah et
al., 2019), the additional time required to implement
sustainability measures (Akadiri, 2015), and long payback
periods for investments in sustainable
technologies(Tokbolat et al., 2020). Griffin et al. (2010)
also identified increased upfront costs as a major
hindrance, although these can be offset by long-term
savings, such as reduced operating costs and higher
building values (Baiden et al., 2006). The perception of
unfamiliar techniques and additional costs for testing and
certifications further contributes to this economic barrier
(Hydes & Creech, 2010). Studies conducted in Nigeria,
South Africa, and Kazakhstan confirm that the perception
of high initial costs remains a significant barrier in these
regions (Akadiri, 2015; Ohiomah et al., 2019; Tokbolat et
al., 2020).

Moreover, the lack of government incentives and
supportive policies exacerbates the situation. In countries
like Kazakhstan and South Africa, financial support for
sustainable construction remains insufficient, further
limiting the adoption of sustainable practices (Ohiomah et
al., 2019; Tokbolat et al., 2020). Addressing these
economic barriers requires not only raising awareness of
the long-term benefits of sustainable construction but also
increasing financial incentives and creating more
supportive policy frameworks to encourage investment in
sustainable practices.

Technical and Technological Barriers

Technical and technological barriers significantly hinder
sustainable construction, primarily due to insufficient
technical expertise among professionals, which limits the
adoption of sustainable practices. Hikkinen and Belloni
(2011) emphasized that a lack of awareness and shared

understanding of sustainability obstructs progress.
Professionals and clients often lack the necessary
technical knowledge, affecting all phases of construction.
Additionally, access to updated information and tools is
limited, particularly in developing countries (E.E &
Davies, 2017), further complicating efforts to implement
sustainable solutions. Improved access to technical
resources and expertise is crucial to overcoming these
challenges.

In addition to knowledge gaps, the shortage of skilled
workers and sustainable materials, along with inadequate
infrastructure, further slows progress in sustainable
construction (E.E & Davies, 2017; Gan et al., 2015).
These technical barriers are exacerbated by a lack of
standards and frameworks to guide sustainable efforts,
making it difficult for professionals to implement best
practices. Ogunmakinde et al. (2023) also point out that
this lack of technical expertise, coupled with insufficient
standards, further hinders progress. Addressing these
challenges requires better collaboration within the
industry, increased investment in sustainable resources,
and more comprehensive environmental planning.

Another significant barrier is the lack of reliable data and
measurement tools, which impedes informed decision-
making and progress toward sustainability goals. Djokoto
et al. (2014) argue that without accurate data, it is difficult
for stakeholders to make decisions based on
environmental, economic, or social impacts. Similarly,
Hékkinen and Belloni (2011) assert that the absence of
reliable, comparable, and quantitative data is a significant
obstacle to adopting sustainable building solutions, as it
makes it difficult to accurately assess market value and
ensure impartial evaluations of the benefits and risks
associated with sustainable practices. These challenges
underscore the need for improved technical knowledge
and streamlined systems to support sustainable
construction practices.

Lack of Knowledge and Awareness Barriers

Research in developing countries consistently identifies a
lack of knowledge and awareness as the most significant
barrier to implementing sustainability, leading to
inadequate practices (Bonsu et al., 2020; Rock et al.,
2019). In Kazakhstan, Tokbolat et al. (2020) found that
insufficient knowledge about sustainable technologies
and professional expertise hindered sustainable
construction, a finding mirrored in South Africa where
Ohiomah et al. (2019) noted that a lack of expertise,
training, and awareness of sustainable project
management were key barriers. Similarly, Amiril et al.
(2017) identified a lack of education and training as
critical obstacles in a Malaysian railway project,
contributing to the slow adoption of sustainable practices.
Addressing this knowledge gap requires robust training
and professional development programs (Shari, 2012), as
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the superficial implementation of sustainability remains
prevalent in some regions (Alkhaddar et al., 2012; Zuofa
& Ochieng, 2016).

In addition to knowledge gaps, fragmented knowledge
sharing and the lack of a common language around
sustainability further hinder collaboration in achieving
sustainable goals (Hékkinen & Belloni, 2011; Munyasya
& Chileshe, 2018). This lack of consistent communication
and shared understanding across the industry aggravates
the challenges, creating disjointed efforts toward
sustainability in the construction sectors of developing
countries. These findings emphasize the need for cohesive
strategies, improved knowledge sharing, and a unified
approach to sustainability in construction practices across
these regions.

Regulatory and Policy Barriers

Regulatory and policy barriers present significant
challenges to sustainable development in the construction
industry. In many cases, regulations are outdated and
fragmented, as seen in China, where laws primarily focus
on environmental aspects, leaving other critical
sustainability areas unaddressed (Gan et al., 2015). One of
the most significant barriers is related to the complexity
and inefficiency of regulatory tools, such as labeling
systems, which make it difficult for stakeholders to
navigate and implement sustainability standards
effectively (Hakkinen & Belloni, 2011).

Moreover, Zulu et al. (2022) revealed that the complexity
of codes and regulations related to green building and
sustainable construction, as well as the lack of efficient
codes and standards, were substantial barriers. This
highlights the need for streamlined and clear regulatory
frameworks to support the widespread adoption of
sustainability practices. Fitriani and Ajayi (2022)
emphasize the essential role of governments as regulators,
policymakers, and drivers of sustainability practices.
Governments are expected to commit to sustainability by
introducing and enhancing legislation, strengthening
policy guidance, and promoting transparency to raise
public awareness.

Cultural and Behavioral Barriers

Cultural and behavioral barriers are deeply embedded in
the construction industry, making the shift to sustainable
practices a challenge. Many organizations and individuals
resist change, preferring to stick to familiar, traditional
methods rather than embracing sustainable alternatives
(D'Incognito et al., 2015; Djokoto et al., 2014). As E.E &
Davies (2017) asserts that the Nigerian construction
industry has seen limited growth over the past decades,
making it difficult to modernize, particularly in terms of
construction methods and materials. Similarly, Tokbolat
et al. (2020) found that resistance to change from
traditional methods is a significant barrier in Kazakhstan’s
construction industry. The reluctance to adopt sustainable
practices is reinforced by two main factors. First, the
industry's low-risk culture, where innovation is often
viewed as a risk rather than an opportunity (Adetunji et
al., 2008; Hékkinen & Belloni, 2011). Second, it is related
to the lack of awareness and cost-related perceptions

among stakeholders (Durdyev, Ismail, et al., 2018;
Durdses . Zax, qr‘c]zqo’ ot al . 201 Q)

In addition to resistance to change, higher initial costs are
often considered one of the most significant barriers to
adopting sustainable practices in the construction
industry. Although these higher upfront costs can be offset
through long-term economic benefits, such as operational
cost savings and life-cycle cost reductions (Baiden et al.,
2000), the status quo mindset prevents professionals from
adopting long-term sustainability goals. Instead, they
focus on immediate, conventional approaches (Hwang &
Ng, 2013; Zulu et al., 2022).

Governance and Management Barriers

Managerial barriers are a critical challenge to the
implementation of sustainable practices in construction
projects. Throughout the life of any construction project,
numerous stakeholders are involved, and their
collaboration is essential for the project's success. Weak
project management and poor coordination among
stakeholders often result in missed opportunities to
incorporate sustainability into the project (Fitriani &
Ajayi, 2022; Munyasya & Chileshe, 2018). Djokoto et al.
(2014) identified a lack of cooperation as a significant
barrier to sustainable construction in the Ghanaian
construction industry. Similarly, in India, Agarchand and
Laishram (2017) found that insufficient stakeholder
participation is one of the major challenges hindering
sustainable infrastructure development.

These findings underscore the importance of
strengthening ~ communication,  interaction,  and
networking among stakeholders to ensure more cohesive
and effective collaboration.

Market Barriers

One of the primary issues is the lack of demand for
sustainable construction, as many clients and stakeholders
remain unaware of the long-term benefits, such as lower
operational costs and improved performance (Hékkinen &
Belloni, 2011; Zulu et al., 2022). A lack of demand is
particularly problematic because building projects cannot
be executed along sustainable lines without the owner or
developer’s full support for sustainable concepts. This
reluctance often stems from a lack of environmental
concern and a lack of awareness about the advantages of
sustainable construction (Zulu et al., 2022).

In many regions, the market for sustainable technologies
remains underdeveloped, making it difficult for owners to
justify the additional costs associated with these
innovations (Gan et al., 2015)This issue is exacerbated by
the construction industry’s focus on short-term profits
over long-term sustainability, which conflicts with the
principles of sustainable construction (Djokoto et al.,
2014; Rohracher, 2001)Furthermore, many developers
perceive sustainable projects as too risky or unprofitable,
further reducing interest in adopting these practices
(Perera & Ashworth, 2015).

5. CONCLUSION

In conclusion, this study has systematically identified and
categorized the key barriers to sustainable development in
the construction industry, focusing on the challenges
prevalent in developing countries. The barriers, grouped
into seven categories, Economical, Technical and

J
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Technological, Knowledge and Awareness, Regulatory
and Policy, Cultural and Behavioral, Governance and
Management, and Market ; highlight the multifaceted
obstacles that hinder the adoption of sustainable practices.
Economical barriers, such as high initial costs and
insufficient financial incentives, coupled with technical
challenges like a lack of expertise and technological
infrastructure, are particularly prominent. Furthermore,
insufficient knowledge sharing, outdated regulations,
cultural resistance, and low market demand exacerbate
these issues, making it difficult for the industry to
transition toward sustainability. To address these barriers,
targeted interventions such as enhanced education,
regulatory reforms, financial incentives, and stronger
market support are essential. This study provides a
foundational understanding of the obstacles impeding
sustainable construction and offers a framework for
stakeholders to develop solutions that promote more
sustainable practices in the construction sector. Future
research should explore practical strategies to mitigate
these barriers and accelerate the implementation of
sustainability in the construction industry.

Sustainable building reduces environmental effects and
increases efficiency, particularly in developing nations.
Developed nations that have successfully launched a
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