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Abstract

Globally, sustainability indicators have become increasingly important in the building
construction sector. While contractors play a critical role in advancing sustainability during
the construction phase, there is limited guidance on the specific practices they should adopt.
This study aims to address that gap by identifying sustainable practices relevant to building
construction and developing an initial set of practical guidelines to support contractors in
enhancing their sustainability performance. Based on a literature review and the author’s
experiences in New Zealand, a list of 49 sustainable practices for building construction has
been developed, addressing the three pillars of sustainability: environmental, economic,
and social. The research focuses on the building construction phase and emphasises
contractor-level key implementation challenges, such as regulatory barriers and the need
for enhanced waste management during construction. The proposed list of practices can
serve as a valuable tool to guide contractors’ commitment to sustainability and may inform
contractor selection for future tender projects.

Keywords: sustainable practices; building construction; contractor practices; sustainable
construction practices; contractor performance; New Zealand

1. Introduction
Infrastructure and construction play a substantial role in economic growth and commu-

nity development [1–4]. In 2023, the carbon emissions generated from building construction
accounted for approximately 18% of the global total [5]. Negative effects created by the
building construction sector include socioeconomic issues such as labour exploitation,
health and safety problems, and cost overruns [4], as well as environmental issues such as
the depletion of natural resources [6].

From an environmental viewpoint, building construction is a high-resource-demand
and is a substantial waste producer and source of greenhouse gas emission and regional en-
vironmental degradation. Building construction directly affects energy and water resources,
material efficiency, waste management, and environmental impacts [7]. Unsustainable
practices can lead to substantial material waste, increased pollution from equipment and
transportation, soil erosion, and adverse effects on surface and groundwater. Adopting
sustainable practices such as efficient material use, waste separation, and pollution control
helps to minimise resource depletion and environmental damage from the outset [8].

From an economic standpoint, incorporating sustainability during construction en-
hances cost efficiency and lowers project risks. Using materials, energy, and labour ef-
ficiently can decrease immediate construction expenses and reduce rework, delays, and
material waste. Furthermore, sustainable construction practices often enhance build quality
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and durability, which reduces long-term maintenance and repair costs over the building’s
life cycle [9].

From a social perspective, it was highlighted that the building construction phase
directly impacts communities, such as workers and neighbours [10]. In addition, Ref. [10]
noted that implementing sustainable practices during building construction can reduce
vulnerability to hazards by enhancing occupational health and safety, maintaining safety
protocols, and supporting workers’ wellbeing through risk management, training, and
preventive strategies. Proper occupational health and safety (OHS) management in con-
struction projects is essential for social sustainability because it lowers the risk of accidents
and injuries, and boosts worker morale and efficiency [10].

Previous research found that sustainability during the building construction phase
is a substantial aspect of the project life cycle. This highlights the significance of merging
sustainable practices in the early stages of construction projects to ensure successful imple-
mentation and long-term viability [11]. Furthermore, the development process is designed,
constructed, maintained, and demolished. The project cannot be fully sustainable if the
building construction phase is ignored, as a result, there is no consolidated guidance for
contractors. Managing sustainability effectively during construction is crucial to ensure
that environmental, economic, and social goals are met [12].

Evaluating sustainability performance has recently become a major focus, particularly
in the building construction sector [13]. However, the concept of sustainability performance
is difficult to define owing to its subjective and varying characteristics, which make it
difficult to set guidelines for stakeholders to follow. Therefore, identifying key sustainable
practices is important for developing a widely accepted set of guidelines that stakeholders
in the building construction sector can follow to evaluate sustainability performance [13].

This research aims to synthesise the existing scholarly literature on sustainability
practices during the building construction phase. Sustainability practices are classified
and categorised based on the three key pillars of environmental, economic, and social
sustainability practices, as classified in previous studies. By consolidating findings from the
literature, this review produces a clear list of sustainable practices that can be implemented
by a contractor during building construction and also highlights current trends, gaps, and
future research directions.

Accordingly, this research is guided by the following research questions:

• What environmental, economic, and social sustainability practices can be implemented
during the building construction phase and are reported in the existing literature?

• How are sustainability practices conceptualised and addressed at the contractor level
in existing studies and international sustainability frameworks?

• What key gaps, challenges, and future research directions are identified in the literature
regarding the implementation of sustainability practices in building construction?

This study aligns multiple scope areas through the lens of sustainability in the building
construction phase. Building construction actions directly affect urban planning and land
use through site construction and construction sequencing. Moreover, affecting urban
mobility via temporary traffic disruption for material transportation. The classification
of controlled contractor practices captures impacts on the urban environment, including
pollution, waste management, and urban climate, as well as material choices, energy use,
and on-site emissions. By structuring these practices within environmental, economic, and
social pillars, the study contributes to the understanding of how the building construction
stage shapes urbanisation processes and supports the delivery of sustainable cities.
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Literature Review

Sustainable development is defined as meeting current needs without compromising
the ability of future generations to meet their own needs, while balancing economic growth,
environmental protection, and social equity [14,15]. Businesses can integrate sustainability
through a long-term commitment to environmental, social, and economic practices [16].
Sustainability can be defined as a dynamic balance of these three mutually interdepen-
dent elements: the conservation and enhancement of natural ecosystems and resources,
economic development, and the provision of social infrastructure [4,17].

According to [18], building construction involves the construction of both human
settlements and infrastructure, encompasses the processes of extracting and processing
raw materials, fabricating construction materials and components, constructing a building,
and managing and operating the completed building. Therefore, implementing sustainable
practices during these processes can help the building construction sector greatly reduce its
environmental impact [11].

While many studies have emphasised the importance of sustainability during the
design phase, few have focused on the construction phase of a project [12]. Ref. [19] noted
that the growing waste and unsustainable use of natural resources have necessitated a
new approach to building construction projects that minimises carbon emissions, limits
environmental damage, and minimises resource consumption.

Major international sustainability frameworks offer organised, structured guidance
for improving environmental and energy performance in the built environment and related
sectors. While rating tools like LEED and BREEAM evaluate and certify buildings based
on a range of environmental, social, and economic factors. Although literature is available
on sustainable construction, a list of practices that contractors can follow to enhance their
sustainability performance during building construction has not yet been established.
Furthermore, prior research focuses on the preconstruction (design phase) and the post-
construction (post-closeout) phases [12].

Ref. [20] developed a model to help decision-makers select subcontractors for a project
that uses the analytic hierarchy process, which methodically organises and assesses intricate
decisions based on mathematical and psychological principles, highlighted the positive
effects of this model on creating a more sustainable built environment, and examined the
various economic, social, and environmental impacts that can occur when it is applied
to projects [20].

Ref. [21] defined a building project as sustainable if it offers economic, social, and
environmental benefits during both construction and operation. Ref. [21] assessed the
sustainability of prefabricated versus conventional buildings using 16 indicators, such
as the use of formwork, containment of waste, pollution created, site disruption, labour,
and energy. Data from 51 respondents showed that prefabrication was more sustainable,
especially for the environment [21].

In Indonesia, Ref. [3] evaluated the effectiveness of green building concepts at enhanc-
ing the management of building construction projects by using important performance
analysis, which identifies the attributes of a product or service that require the most
improvement or that can be optimised to reduce costs without compromising overall qual-
ity [22]. They found that evaluating contractor performance was critical to integrating green
building concepts and improving the overall performance and sustainability of the project.

Research conducted by [12] developed sustainability indicators to assess contractor
performance during construction in Jordan. The study aimed to fill the gap in an integrated
assessment approach using a literature review and surveys. The environmental practices
were most critical at 39%, followed by social (24%), economic (19%), cultural (13%), and
lean manufacturing (5%). The results of the survey developed key indicators that em-
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phasised environmental protection, systemic changes in building legislation and updates,
sustainability awareness, and the integration of these indicators into tender documents to
promote sustainability and enhance contractor performance in Jordan.

2. Materials and Methods
The strategy used in this research was to compile a comprehensive list of all possible

practices employed by contractors throughout the construction of a building, informed
by literature reviews, the authors’ expertise, and interviews. This expertise was used to
make this list based on their own experiences, from the beginning of building construction
to the end. Two key references [23,24] were used to align all practices during building
construction and ensure no practice was missed. which illustrate and explain the methods
and practices for each step during building construction, such as calculating the quantity,
painting, and excavation work.

After reviewing the practices extracted from the literature, practices related to contrac-
tors were separated to avoid confusion between the typical role/tasks of the site engineer
and those of the contractor. For example, practices such as material application, daily
supervision of construction activities, and compliance monitoring are within the responsi-
bilities of site engineers, while practices related to procurement strategies, disposal of used
materials, subcontractor selection, and the implementation of sustainability policies fall
under the contractor’s scope of responsibility.

Finally, the unsustainable or outdated practices employed by contractors during
construction were replaced with sustainable practices supported by the literature, thereby
eliminating or enhancing unsustainable practices. Figure 1 outlines the review methodology
for this paper.

 

Figure 1. Adopted research methodology.
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2.1. Research Strategy

In this research, no single academic database was relied upon. Rather than that,
an online literature search was conducted to determine relevant peer-reviewed journal
articles, institutional reports, sustainability frameworks, green building rating systems,
and building codes related to sustainability practices during the construction phase. This
method has been used to identify and renew traditional building construction practices
through the new-practice method. The authors have ensured that all practices considered
during building construction are applicable worldwide.

Authors employed keywords and combinations such as “sustainable construction”,
“construction phase sustainability”, “green building codes”, “sustainability standards”,
“LEED”, “BREEAM”, and “ISO standards”, with the application of these terms to filter
search results.

A thorough, comprehensive review of the available literature from 2006 to 2024
on the topic of sustainable practices in building construction, such as green building
codes, scientific research and books. A lack of guidance and performance evaluation
criteria for contractors to deliver sustainable construction projects has been observed.
Consequently, there is no guidance on how to improve contractors’ performance during
building construction in terms of sustainability [12].

2.2. Inclusion and Exclusion Criteria

Inclusion criteria contained peer-reviewed journal articles, authoritative institutional
reports, international sustainability standards, green building rating systems, and build-
ing codes addressing sustainability in building construction. Some of this is not pub-
lished in English, with particular emphasis on contractor-related practices during the
construction phase.

Exclusion criteria included studies concentrating on non-construction sectors, publi-
cations unrelated to the building construction phase, practices that are not related to the
building construction phase in some codes, such as BREEM, and methods for building
construction, such as 3D Construction Printing (3DCP), that are not available or applicable
to all contractors worldwide.

2.3. Screening Process

The screening process was conducted in two stages. In the first stage, the titles and
abstracts of the literature and relevant documents were reviewed to assess their relevance to
sustainability practices in building construction and contractor-related activities during the
construction phase. Only sources addressing contractors’ sustainability practices during the
building construction phase were included in this review. In the second stage, the authors’
experience was used to help validate practices from the literature, which was reviewed to
identify practices in the lists and to avoid repetition. All practices were documented and
summarised into tables to present the final content, thereby making it easier for readers
to follow.

2.4. Thematic Analysis

This research considers sustainable practices for building construction and then cate-
gorises these practices based on the sustainability pillars. Tables 1–3 detail the subcategories
relevant to building construction and indicate how and from where these can be organised
under the three main pillars: environmental, economic, and social. The subcategories were
extracted from codes and references for sustainable green buildings during the design
and operational phases. The purpose of identifying subcategories of the three pillars is to
accommodate varying relevant practices and link these back to the main categories.

https://doi.org/10.3390/urbansci10040203
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This enhances the analytical framework in Tables 1–3 by clearly explaining why each
sustainability subcategory was selected and adapted, focusing on contractor-controlled
on-building construction site activities. Although these subcategories are derived from
broad sustainability codes mainly aimed at design and operations, they were carefully
screened and modified by the authors to include only practices within the contractor’s
direct responsibility during construction. For example, a subcategory like biodiversity
protection is defined in terms of specific on-site-level actions able to classify many practices,
such as “Use timber products derived from forests managed through sustainable practices,”
which contractors can implement and track. This process ensures the framework considers
how well contractors turn sustainability requirements into concrete construction actions. In
this way, the framework remains aligned with established standards.

Each subcategory justifies the meaning in the “Description” column, and we label this
meaning, for example, “energy efficiency”, while referencing the subcategory from which
the code and reference were extracted. Some codes and references mention the subcategory
by a different name (e.g., ecofriendly). Moreover, the names were standardised and given a
single name with no different meaning to simplify the approach.

Sustainability practices are presented in Tables 4–6 in a structured form that directly
recalls the references that placed the practice (in the reference column). This transparent
presentation guides the reader clearly from the literature review to the reported findings.

Subsequently, the final list of practices was validated following discussions with
industry representatives and sustainability experts in New Zealand to gather feedback and
assess the importance of this research, with a focus on practices that need strengthening in
New Zealand as a developed nation.

3. Results
3.1. Identification of Subcategories

Table 1 outlines the subcategories of environmental sustainability, providing their
descriptions and the relevant references. It emphasises energy efficiency strategies, in-
cluding the adoption of renewable energy sources and improvements in insulation during
building construction, supported by standards and codes such as [25]. The water conserva-
tion subcategory focuses on decreasing water use through techniques such as rainwater
harvesting and low-flow fixtures, with references such as [26]. The waste management
subcategory outlines a reduction in waste through recycling, composting, and promoting a
circular economy. Additionally, the pollution prevention subcategory outlines measures to
reduce emissions and the release of harmful substances. Lastly, the biodiversity protection
subcategory emphasises the preservation of natural habitats during building construction,
with guidance from organisations such as [26].

Table 1. Environmental pillar subcategories.

Extracted Subcategories Description References

Energy efficiency Decreasing energy consumption through measures such as energy-efficient appliances,
renewable energy sources like solar and wind, and improved building insulation. [25,27–29]

Water conservation Reducing water consumption through measures such as rainwater harvesting, water
recycling, low-flow fixtures, and drought-tolerant landscaping. [25,26,29]

Waste management Minimising waste production through measures such as recycling, composting,
reducing packaging, and promoting circular economy principles. [25,26,29–34]

Pollution prevention
Reducing emissions and harmful substances in the environment through measures

such as cleaner production processes, reducing greenhouse gas emissions, and
adopting green chemistry.

[25,26,29,31,35]

Biodiversity protection Protect natural habitats during construction and planning land use
during construction. [25,26,29,31]
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Table 2 highlights the economic subcategories in the main economic pillar. The cost
efficiency subcategory focuses on reducing operational costs through resource efficiency
by supporting [25,32]. Also, sustainable supply chain management emphasises imple-
menting reliable sourcing practices supported by [24]. Finally, green innovation promotes
sustainable technologies, such as green building materials, as evidenced by standards
such as [27].

Table 2. Economic pillar subcategories.

Extracted Subcategories Description References

Cost efficiency Reducing operational costs through sustainable practices such
as efficient resource management and waste reduction. [25,29,32]

Sustainable supply chain management Implementing responsible sourcing practices, using ethical
suppliers, and promoting local sourcing. [25,26,29,32,35]

Green innovation Investing in sustainable technologies and innovations, such as
green building materials or carbon capture technologies. [25,26,29,36]

Table 3 shows subcategories for social sustainability. Fair labour practices focus on
fair wages, safe workplaces, and equal opportunities, with references from such sources
as [36]. Additionally, education and awareness emphasise sustainability education and
programmes for labourers, which is supported by references such as [36]. Moreover, health
and wellbeing promote quality of life improvements like work–life balance and healthcare
access, referencing [36,37]. Finally, corporate social responsibility (CSR) integrates social
considerations into business strategies, guided by [38].

Table 3. Social pillar subcategories.

Extracted Subcategories Description References

Fair labour practices Ensuring fair wages, safe working conditions, and equal
opportunities for employees. [25,29,36,39,40]

Education and awareness Promoting sustainability through educational initiatives and
awareness programmes. [25,29,36,41]

Health and wellbeing Improving health and quality of life, such as by encouraging
work–life balance and improving access to healthcare. [25,29,36,37,41]

Corporate social responsibility (CSR) Integrating social considerations into business strategies, such
as training labourers. [25,29,38,42]

3.2. Determination of the Practices Relevant to Building Construction

In this study, 49 sustainable practices relevant to building construction have been
identified and categorised. Table 4 summarises the sustainable practices in the environmen-
tal pillar and their associated subcategories. The key subcategories that appear from this
categorisation are waste management and pollution prevention. For example, recycling
plays a crucial role in reducing the volume of waste sent to landfills, conserving natural
resources, and minimising environmental pollution [43]. When recycling is neglected,
valuable materials such as metals, plastics, and paper are lost, which increases demand
for virgin resources and energy consumption to extract and process them. This depletes
finite resources and increases greenhouse gas emissions [43]. Collaborative initiatives
such as public awareness campaigns and incentives for effective recycling are crucial for
promoting behavioural shifts and positioning sustainable waste management as a collective
responsibility shared by all stakeholders [43].

https://doi.org/10.3390/urbansci10040203
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Table 4. Sustainable practices in the environmental pillar.

Practice Subcategory References

Secure the site by using a boundary fence constructed from recycled
materials or by using a hired fence system.

Waste management, pollution
prevention [44,45]

Prohibit smoking across the entire site and within storage areas. Pollution prevention [46,47]
Engage an inspector to oversee overall safety, waste management, and

environmental practices.
Waste management, pollution

prevention [45,48]

Develop a sustainable waste management policy in collaboration with
responsible parties for the appropriate disposal or recycling of both

non-hazardous and hazardous waste, preferably under the supervision of
a specialist.

Waste management, pollution
prevention [45,48]

Develop a plan to recycle materials, including a section on environmental
practices in the monthly project report summarising and/or quantifying

materials that can be reused.

Waste management, pollution
prevention [48,49]

Recycle containers on site for paper, plastic, metals, organics, and e-waste;
ensure every location within the construction site has sufficient free space

to ensure strict compliance with the waste management plan.
Waste management [48,50]

Sort waste on site as it is generated. Waste management [48]
Separate and store hazardous waste aboveground in suitable and clearly

labelled containers.
Waste management, pollution

prevention [48]

Ensure all on-site staff are familiar with the waste management plan and
actively contribute to meeting its requirements. Waste management [48]

Utilise LED lights within the building or when working at night
throughout the project. Energy efficiency [49,51]

If night shifts are necessary, position artificial lights strategically to
minimise light pollution.

Pollution prevention, energy
efficiency [49,51]

Consider the potential disassembly, reuse, or recycling of construction
elements and materials in the future.

Waste management, biodiversity
protection [48]

Incorporate materials with recycled content and high durability as part of a
product stewardship programme for reusing or recycling materials at the

end of their useful life.

Waste management, pollution
prevention [50]

Avoid disposing of material waste in private properties adjacent to the site. Pollution prevention, waste
management [51,52]

Precisely cut materials to minimise waste. Waste management [45,48,51]

Avoid the incineration of paper and plastic waste within the site. Pollution prevention, waste
management [45,48,51]

Implement a daily water spraying system to mitigate dust generated
during construction and reduce the impact on the surrounding community. Pollution prevention [49]

Regulate operations involving materials prone to generating dust by
ensuring careful transportation and handling. Pollution prevention [49]

Secure any water resources, such as groundwater, that are discovered on
site and promptly inform the relevant authorities.

Water conservation, biodiversity
protection, pollution prevention [45,48,53]

Secure a contract with the body responsible for transporting and treating
grey or black water during building construction.

Waste management, water
conservation, pollution prevention [50]

Use timber products derived from forests managed through
sustainable practices.

Biodiversity protection, waste
management [50]

Use green cement instead of traditional cement when possible. Pollution prevention [54]

Table 5 lists sustainable practices categorised into the economic pillar. The key sub-
categories in this pillar are sustainable supply chain management and cost efficiency. For
example, using potable water for construction rather than non-potable sources increases
expenses while potentially reducing environmental sustainability. Ref. [55] specifies that
potable water is generally acceptable for concrete production because it ensures no negative
effects on the concrete properties. Although this practice appears unsustainable, it also
cannot be avoided due to building code requirements. However, the use of non-potable
water may be possible under certain conditions, provided certain quality criteria for the
water are met, such as limits on impurities like chlorides, sulphates, and alkalis that can
negatively impact the durability or setting characteristics of the concrete [56].
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Table 5. Sustainable practices in the economic pillar.

Practice Subcategory References

Source building materials from nearby stores rather than transporting
them from other regions.

Sustainable supply chain
management [57]

Use high-quality water pipes to minimise water wastage
during construction. Cost efficiency [57]

Employ reusable steel moulds to pump concrete in lieu of wooden
frameworks when feasible. Green innovation, cost efficiency [49]

Procure materials from certified factories or firms engaged in ecofriendly
manufacturing processes to bolster sustainable development.

Sustainable supply chain
management [49,50]

Choose storage sites far from water erosion paths to mitigate damage to
materials resulting from exposure to water, especially during the winter. Cost efficiency [53]

Conduct regular maintenance on plant and machinery to minimise
harmful gas emissions. Green innovation [52]

Verify quantities before purchasing materials to minimise oversupply. Cost efficiency [57]

Prioritise the nearest authorised recycling depot for recycling waste. Sustainable supply chain
management [48]

Use a pump to pour concrete instead of manual mixing. Cost efficiency [58]

Use water suitable for human consumption in construction activities. Cost efficiency, sustainable supply
chain management [45,48,53]

Removing temporary site measures required for construction, such as used
curbstones, pipes, and wires for potential reuse later.

Green innovation, sustainable supply
chain management [53]

Optimise the work schedule to prevent construction materials from being
left on site for extended periods before use to avoid weathering and

potential disposal.

Cost efficiency, sustainable supply
chain management [49,53]

Store materials and equipment in designated spaces for proper
organisation and efficient storage. Cost efficiency [48,49]

Table 6 lists the sustainable practices relevant to the social pillar. The key subcategories
are fair labour practices, education and awareness, health and wellbeing, and corporate
social responsibility (CSR). For example, a CSR relevant practice is to show regard for the
local community and adjacent neighbours by disposing of topsoil or unsuitable materials
properly after excavation work rather than dumping materials onto adjacent private prop-
erty or reserves. This ensures compliance with social regulations and helps maintain good
relations with neighbours while preventing potential legal issues and damage to the local
community [52]. Additionally, staff education is needed to improve site and community
awareness of sustainability measures [53].

Table 6. Sustainable practices in the social pillar.

Practice Subcategory References

Arrange for an insurance policy to cover labourers [in New Zealand, all
employees are automatically covered by a government-prescribed

accident insurance].

Health and wellbeing, fair
labour practices [52]

Grant [or supporting the granting of] work permits for labourers. Fair labour practices [52]
Supply staff with personal protective equipment that adheres to safety

requirements including hi-vis vests, safety shoes, and hard hats. Health and wellbeing [48,52]

Adhere to health and safety codes, including providing an
occupational health and safety officer. Health and wellbeing [48,51,52,57,59,60]

Establish job opportunities for residents, such as by engaging in
contracts with local artisans, provided they possess the necessary
competence, rather than contracting artisans from other regions.

Corporate social
responsibility [CSR] [53]

Offer environmental training opportunities for both labourers and
residents to spread environmental awareness. Education and awareness [53]

Enhance communication skills among staff members, such as through
weekly meetings. Education and awareness [48]

Use drawings on sheets and/or the site floor to illustrate the size and
location of stockpiles, waste storage areas, and traffic pathways. Education and awareness [48]
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Table 6. Cont.

Practice Subcategory References

Offer training to the local community to develop a local pool
of labourers.

Corporate social responsibility
[CSR], education and awareness [53]

Confirm the availability of transportation services for site workers. Fair labour practices, health
and wellbeing [61]

Minimise traffic disruption, loss of parking space, and detours due to
transportation of material or concrete pumping work

Corporate social
responsibility [CSR] [62]

Employ indigenous people. Corporate social
responsibility [CSR] [63]

Dispose of backfill properly after excavation work rather than
dumping materials onto adjacent private property.

Corporate social responsibility
[CSR], fair labour practices [51,52]

Ensure cleanliness on site, in the vicinity, and along the streets to
eliminate any potential hazards such as screws or steel fragments that

could threaten the wellbeing of nearby residents and vehicles.

Corporate social responsibility
[CSR], health and wellbeing [52,57]

3.3. Interviews

To achieve a deeper understanding of sustainability in building construction, a series
of semi-structured interviews were conducted with experts in the field and civil engineers,
including an environmental engineering specialist and a road engineering specialist. These
interviews sought to summarise experiences and challenges concerning sustainability in
New Zealand’s building practices, emphasising the most important strategies. This section
presents a thematic analysis of the interview responses, emphasising the current situation
of the projects, critical insights, and emerging trends that align with the research objectives.

• An interview was conducted with an environmental engineer with experience in
roading construction in Australia and New Zealand to gain insights into practical
sustainability measures and to evaluate their applicability to construction. The inter-
viewee highlighted that although various entities are involved in asphalt recycling in
the country, significant challenges remain. One of the primary issues is that regulations
were made by councils. The interviewee mentioned that local councils must update the
existing regulations because the current recycling framework restricts the processes,
making sustainable practices difficult to implement in reality.

In a more comprehensive discussion of sustainability practices during construction, the
interviewee underlined the significance of integrating waste management practices not only
in building projects but also in infrastructure works. Moreover, successful implementation
depends on the overarching framework, which must be supported by councils or any other
authorised association. These organisations play a crucial role in establishing and enforcing
sustainability standards.

Another fundamental issue discussed was the role of contracts in supporting or
restricting sustainability efforts. The interviewee indicated that contractual clauses can
either facilitate or hinder sustainable practices in building construction. Consequently,
contracts should be carefully outlined and enhanced to support sustainability. Without this,
contractors might face constraints in implementing environmentally responsible measures.

In summary, the interviewee concluded that in New Zealand, the progress of recy-
cling and sustainability in the construction sector is directly linked to regulatory changes,
improved resource availability, enhanced contract structures, and strong institutional sup-
port. These factors are vital in ensuring that sustainable practices are not only encouraged
but also practically achievable during construction projects. These insights help explain
why several sustainability practices identified in this study are difficult for contractors to
implement during construction.
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• An interview was held with an advisor specialising in people, capability, environ-
ment, and sustainability. The interviewee has academic expertise in geology, geogra-
phy, and environmental science. The conversation centred on sustainable building
practices and the wider context of environmental management in New Zealand’s
construction industry.

The advisor described the multifaceted nature of construction work, which spans
civil infrastructure, minor building works, and maintenance services for public assets.
Managing such a diverse portfolio presents challenges, as changes in one operational area
can produce unintended consequences elsewhere. This is further complicated by financial
accountability to the local community, where most operational funding originates.

A key issue raised was the imbalance between environmental compliance and proac-
tive sustainability. While sustainability is recognised as a priority, limited resources and
organisational focus mean that most efforts are directed toward meeting regulatory re-
quirements. Senior leadership often struggles to justify further investment in sustainability
initiatives amid competing demands.

Legislative challenges were also discussed. The advisor criticised waste management
regulations, particularly for clean fill and aggregate disposal, as impractical due to high
costs and limited access to approved facilities. These constraints can unintentionally
incentivise subcontractors to engage in non-compliant disposal practices.

Moreover, plastic recycling presents additional challenges. The advisor mentioned
that recyclability depends on plastic being in top condition, which the contractors need
to wash and protect, which is rarely the case because of weathering and contamination
during building construction.

Additionally, costly and often inaccessible cleaning technologies struggle to achieve
effective recycling, resulting in more plastic waste ending up in landfills. Furthermore,
the interviewee pointed out a systemic issue, which is the conflict and tension between
collaboration and competition. While sustainability benefits from shared knowledge and
cooperative efforts, competitive pressures frequently prevent such collaboration, making it
difficult to achieve widespread environmental improvements in the industry.

In summary, organisational complexity, financial accountability, and regulatory pres-
sures impact sustainable construction outcomes. In addition, waste and plastic recycling are
limited by high costs and limited access to facilities. These barriers highlight the challenges
encountered in implementing certain sustainability practices observed in this research.

4. Discussion
This study draws on a wide range of sources, including case studies, academic journals,

textbooks, and both national and international standards, to identify sustainable practices
that contractors should adopt during the building construction phase. By incorporating
global standards and experiences, the study presents 49 sustainable practices with potential
applicability across diverse construction contexts worldwide, divided into three pillars
of sustainability and linked with subcategories to comprehend each practice better, and
where it is applicable. In this way, this research addressed the gap noted by [12]; there is
no comprehensive guidance for contractors, and most current research and sustainability
assessment tools primarily target two phases: design or post-construction.

Moreover, this research addresses the gap identified by [13]; many existing tools con-
centrate on a single dimension of sustainability, environmental, social, or economic, rather
than addressing all pillars comprehensively. Therefore, the knowledge, understanding,
and application of sustainability may vary considerably across countries. Some countries
may prioritise one dimension over others based on their specific needs, policy frameworks,
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or development goals. This variation can cause sustainability indicators to fall short in
explaining why different countries achieve different levels of sustainability [13].

However, the study is limited by the shortage of references on sustainable practices
during the construction phase, as access to the latest versions of green codes is restricted
to paid subscriptions or institutional licences. As a result, the analysis relied on publicly
accessible or earlier versions of these codes. Additionally, many existing tools do not
account for the diverse construction requirements across regions.

Despite these challenges, the practices highlighted in this study help deepen under-
standing and enhance the implementation of sustainability in the construction industry.
Environmental practices help reduce waste and resource consumption, economic practices
support efficient project delivery, and social practices ensure safe and compliant working
conditions. Together, they demonstrate the role of contractors in achieving sustainability
objectives during building construction. Nevertheless, widespread adoption may remain
limited until sustainability requirements are made mandatory. Furthermore, a shortage of
expertise and public awareness could restrict the effective dissemination and adoption of
sustainable practices.

Furthermore, future researchers can utilise the tables in this study to conduct surveys
with engineers and contractors, pinpointing the most vital practices to improve in their
regions. Future research should examine how sustainable practices vary across countries
and identify the most effective strategies for contractors to implement locally to improve
the uptake of sustainability in building construction.

The practices outlined in this paper can be used to form a framework to clarify the
role of sustainability construction practices in urban resilience and of site management
measures to enhance the adaptability of urban developments. Economic practices highlight
the circular economy by focusing on material reuse, waste reduction, and cost-effective re-
source management during construction. Energy practices support urban energy solutions
and transitions by encouraging efficient on-site energy use and low-impact construction
methods, which affect long-term urban energy performance. Socially oriented practices
relate to urban housing, worker welfare, and surrounding community conditions. The
alignment of the practices with international standards supports the Urban Agenda by
offering a reproducible guideline.

5. Conclusions
Sustainability has a vital role in global development, especially in the construction

sector. However, there is a lack of clear, practical guidance for contractors on improving sus-
tainability during construction. Current assessment systems, such as LEED and BREEAM,
primarily focus on the design and operational phases, leaving a gap in sustainability
guidance during building construction.

This research addresses this gap by developing a comprehensive, practical set of
49 practices for building construction. These practices are organised under the three pillars
of sustainability: environmental, social, and economic. With a subcategories framework
to provide structure and clarity. The authors, who are experts from New Zealand and a
principal researcher from Jordan, conducted this research to understand regional practices
and provide a valuable perspective that can advance the sustainability of building con-
struction. Additionally, developing a standardised methodology to evaluate contractor
performance on sustainability would provide valuable insights to advance sustainable
construction practices.

The interviews conclude that the application of sustainable practices during building
construction in New Zealand is constrained by a combination of old and unrealistic reg-
ulatory frameworks, specifically at the local government level, which limits the practical
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adoption of recycling and waste management practices, while insufficient institutional
support and a lack of practical guidance further complicate consistent implementation.
Restricting contractors’ ability to implement environmentally responsible practices leads to
high disposal costs and significant waste management and recycling challenges, including
limited access to approved facilities and technical barriers to material recycling, reducing
the effectiveness of sustainability initiatives on construction sites. Collectively, these factors
highlight the persistent challenges in implementing sustainability practices effectively in
the New Zealand construction industry.

The accompanying tables can also be used as tools for regulatory organisations to mon-
itor and assess the implementation of sustainable practices on construction sites. Ultimately,
policymakers at local and national levels could use these practices as a basis for establishing
clear goals and standards to enhance sustainability in the construction industry.
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