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Abstract

Global warming and climate change are critical challenges, with the building sector as one of the largest contributors. Conventional
construction practices, relying on energy-intensive materials and technologies, not only harm the environment but also pose risks to
human health. Addressing these issues requires a shift toward sustainable, or “green,” building design. Sustainable construction
replaces harmful materials and methods with eco-friendly alternatives that reduce resource consumption and environmental impact.
This study explores sustainable technologies, materials, and standards that support buildings in minimizing energy and resource use.
Sustainable buildings promise a healthier environment by optimizing water, energy, and material efficiency while reducing emissions.
The research also examines the multifaceted benefits of sustainable practices in construction and outlines future directions to advance
this approach. Sustainable building practices hold the potential to create environmentally friendly and resource-efficient structures,
contributing to a resilient and healthier society.
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1. INTRODUCTION

The building and construction sector is one of the most energy- and waste-intensive industries globally.
According to the United Nations Environment Programme's report on the Global Alliance for Buildings and
Construction, carbon emissions from building operations reached approximately 10 billion tons in 2019,
accounting for 28% of global emissions from energy-related industries. In China, the sector was responsible
for 39% of national carbon emissions, with building construction alone contributing 18%. The primary sources
of these emissions are electricity consumption and the use of traditional fossil fuels. Therefore, proactive
measures in decarbonization, energy conservation, and environmental protection are essential throughout
the building lifecycle to achieve sustainability (UNEP, 2020; Masoumi-Hajiagha et al., 2024).

While disruptive technologies associated with Industry 4.0 and digitalization show significant promise for
promoting sustainable building practices, researchers have identified challenges in integrating these often
virtual and intelligent technologies within the physical building environment. As a result, construction lags
behind other industries in adopting these cutting-edge technologies (Opoku et al., 2021; Gawer, 2014). This
study explores the role of technological innovation in advancing sustainable construction and examines how
such technological transformations can be localized. Disruptive technologies, which have the potential to
replace traditional building methods, could drive the sector toward sustainability, primarily through
digitalization, big data, smart automation, and energy conservation (Lu et al., 2024; Opoku et al., 2021; Gawer,
2014).

This study investigates the progress of technological innovation and its application in sustainable building
construction, focusing on the possibility of localizing these advancements. Disruptive technologies refer to
innovations capable of replacing conventional building methods and driving sustainability within the sector
(Bower & Christensen, 1995). Successful adoption of these technologies requires overcoming barriers such as
the bulky nature of construction products, insufficient research and development funding, and organizational
challenges. Clear pathways for applying disruptive technologies to the building sector are essential for realizing
a more sustainable world. Despite numerous studies exploring the use of disruptive technologies in
construction, few have systematically outlined how these technologies can contribute to specific sustainability
goals.

Sustainability, in the context of building and construction, involves minimizing waste and environmental
impacts, conserving energy and resources, and ensuring high levels of efficiency and safety throughout the
building lifecycle, which includes planning, design, construction, operation, maintenance, and demolition
(Cellura et al., 2017; Vanegas et al., 1996; Cetin et al., 2021; Primozi¢ & Kutnar, 2024). However, existing
research does not sufficiently address how disruptive digital or Industry 4.0 technologies can help achieve
these objectives. Although the building industry is often localized, research on place-based technological
advancements supporting sustainability in construction is scarce, and the key local contributors to industry
transformation remain unclear (Won et al., 2022; Power, 2008; Ding, 2013; Papadopoulos et al., 2002; Huang
et al., 2012).

This research aims to fill this gap by synthesizing the pathways through which 14 technologies contribute to
sustainability objectives in construction, based on an analysis of existing literature and patent trends. The
study focuses on the Yangtze River Delta (YRD) in China, one of the country's fastest-urbanizing regions and
the largest construction market. This approach goes beyond basic analyses of emerging technologies and
provides a contextualized understanding of how technological innovation can lead to creative building designs
that support sustainability goals.

1.1.Literature review
1.1.1. The new paradigm: sustainable development through cycles

Sustainability is a fine balance between constantly shifting social, environmental, and economic realities and
constraints, as seen in Figure 1. Sustainable development is the ongoing process of planning and directing
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human endeavors. It seeks to provide opportunities for present and future generations to meet their needs
and aspirations without denying them. Because sustainability is a dynamic field, decision-makers must be
flexible enough to modify their strategies in response to shifting environmental conditions, shifting human
needs and preferences, and advances in technology.

Sustainability is a dynamic concept rather than a static one. Behaviors that seem viable in the present could
be considered harmful in the future should the circumstances significantly alter. A dynamic equilibrium
between an increasing human population, the physical environment's changing ability to absorb waste from
human activity, the opportunities provided by new knowledge and technology, and the institutions, values,
and aspirations that shape human behavior are all necessary to maintain sustainability over time (Pirages,
1994).

Figure 1
The sustainability context
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Source: Vanegas et al. (1996).

The crucial social, environmental, and economic elements that are essential to sustainability are examined
in the sections that follow. In the sections of this paper that follow, these factors will be applied to the building
and construction sector. Fostering an approach that is truly sustainable in the construction industry requires
an understanding of and attention to these crucial elements.

1.1.2. Social sustainability

Sustainability is inherently anthropocentric, as it centers on human welfare and the desire to thrive, not
merely to survive. It reflects the aspiration to live the best possible life, ensuring that future generations can
do the same. However, numerous sociocultural challenges impact environmental sustainability, with
intergenerational equity being one of the most critical issues. We must ensure that future generations have
the resources and opportunities to live well (Waheeb, 2023). An African proverb aptly captures this idea: "We
are not the earth's owners; we are just caretakers of the inheritance left for our grandchildren." This
perspective highlights the importance of not sacrificing the quality of life enjoyed by people today. Instead,
we must focus on improving the lives of those who lack access to necessities like food and clean water.
Environmental justice is another key concern, emphasizing fairness in the distribution of environmental
benefits and burdens. Alongside environmental factors, human health, cultural needs, personal preferences,
and population growth all significantly influence our quality of life and must be considered alongside economic
factors, which are often easier to measure but should not overshadow these broader social and environmental
concerns.

1.1.3. Environmental sustainability

Sustainability also requires careful consideration of environmental issues. The physical setting in which we
exist is called the natural environment. To be sustainable, we must acknowledge the boundaries of our
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surroundings. There are restrictions on the number of natural resources that the earth has to offer. A few of
these resources, like wildlife and trees, are renewable as long as we preserve enough material for future
growth. Additional resources, like minerals, replenish so slowly that any use whatsoever reduces the overall
supply. We must reduce the amount of all resources that we use, both renewable and finite.

Minimizing the impact on global ecosystems is another crucial environmental issue (Bibri, 2020). We need
to keep the earth in a healthy state because it is like an organism. Natural ecosystems can withstand certain
impacts, but they must be minimal enough for the earth to be able to bounce back (Hanafi, 2021). Sometimes
specific resources or ecosystem components are present. Which are necessary for its well-being. For instance,
even though we seem to be producing enough wood for future generations, our efforts might not be sufficient
if it is all kept in managed monoculture forests, which are unable to replicate the complexity of ecosystems
(Norton, 1992). Preserving the health of an ecosystem could entail safeguarding an endangered species, the
protection of biodiversity overall, or the preservation of a wetland.

1.1.4. Economic sustainability

Economics, in the context of sustainability, extends beyond traditional measures such as GDP, exchange
rates, inflation, and profit. As a social science, economics plays a vital role in sustainability by examining how
goods and services are produced, distributed, and consumed. The trade of goods and services significantly
impacts the environment, serving as both a major source of raw materials and a final destination for discarded
products. Much of the unsustainable development in the past has been driven by economic gain, often at the
expense of environmental health. The shift toward sustainability will not occur until it is demonstrated that
sustainable practices are not only viable but also economically advantageous. Adaptation is a key aspect of
sustainability, which involves assigning value to products with consideration for the financial losses incurred
from the depletion or degradation of natural resources. To achieve sustainability, we must broaden our focus
to include long-term consequences, rather than only immediate ones. Once this broader perspective is
adopted, sustainable development will become a more economically attractive alternative to the current
trajectory of growth.

1.1.5. Role of technology

Environment The environment plays a crucial role in sustainable development. Technology enables us to
extract natural resources, modify them for human use, and adapt our built environments to meet our needs.
This technological progress has led to significant improvements in the quality of life for many. However, these
short-term gains have often come at a significant cost to the environment. Achieving sustainability will require
a more thoughtful and deliberate approach to how we use technology. Focus on creating and implementing
technologies that prioritize sustainability is referred to as "sustainable technologies." To avoid ambiguity and
ensure clarity, it is important to define "technology" within this context. In this essay, "technology" is
understood as "the utilization of knowledge to achieve specific objectives or solve particular problems"
(Moore, 1972). Therefore, technology encompasses more than just the physical tools we use daily; it also
includes symbols, processes, and other intangible elements such as economic transactions and language.
These elements act as interfaces between humans and the environment, enabling us to take action toward
solving problems and advancing sustainability.

1.2.Purpose of study

The objective of sustainable technology in the building construction industry is to minimize environmental
impact, conserve resources, and enhance long-term viability. The scope includes adopting eco-friendly
materials, energy-efficient designs, and innovative construction methods to create structures that prioritize
environmental and social responsibility while meeting economic needs.

2. METHOD AND MATERIALS
2.1. Data collection instrument
Data was collected with the help of a questionnaire. Tan (2011) claims that a questionnaire survey is a

systematic way to collect data using a sample. In green building research, the questionnaire survey method
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has been widely utilized to gather expert opinions (Xue et al., 2016; Zhu et al., 2017). An empirical
guestionnaire survey was used in this study. Conducted to ascertain the relative significance of the suggested
tactics in encouraging the adoption of GBTs.in the building sector. It is beneficial to conduct a questionnaire
survey on" Objectivity and quantifiability" (Ackroyd & Hughes 1992). The extensive literature review served as
the foundation for creating the survey questions. There were three sections to the main questionnaire. Part |
contained their research objectives and contact information. The purpose of Part Il was to gather background
details about the experts, such as their position, years of experience, and occupation. Next, in Section Ill, a list
of 21 factors encouraging the adoption of GBTs, a list of 26 obstacles to their adoption, and a list of there were
twelve promotion strategies for GBT adoption that were showcased. The specialists were first requested to
Determine how serious the obstacles to the adoption of GBTs are by using a five-point Likert scale that ranges
from ranging from 1 (not urgent) to 5 (extremely urgent). Furthermore, the specialists were requested to
provide their expert views on the primary motivators for implementing GBTs on a five-point Likert scale from
1 (strongly disagree) to 5 (strongly agree). Lastly, the significance of each tactic was put to the experts'
evaluation. When encouraging the use of GBTs, a five-point Likert scale with 1 representing "not important"
to (crucially important). The middle number for each of the five-point Likert scales was three, which represents
neutrality. The only query that the public is interested in is the one about the promotion tactics for the
adoption of GBTs. The five-point Likert scale was used in this study because it produces results that are clear
and simple to understand. Furthermore, the field of green building has seen a rise in the use of five-point Likert
scales (Zhangetal., 2011; Hwang et al., 2017). An aviator study was carried out to evaluate the questionnaire's
appropriateness and comprehensibility before the survey. A group of three professors, a senior lecturer, and
a postgraduate student participated in the pilot study researchers with prior expertise in this field of study.
The majority of them, particularly the instructors, had both business and academic/research backgrounds in
green building. The completed questionnaire was submitted. According to the pilot study's feedback.

2.2. Participants

The questionnaire was distributed via email to a carefully selected group of global green building experts,
including academics and practitioners, primarily identified through research publications and member
directories of global Green Building Councils. In this study, an expert is defined as someone with specific skills
or expertise, demonstrated through leadership roles in professional associations, speaking engagements at
national conferences, or authorship of articles in reputable publications (Cabaniss, 2002). To preserve
anonymity, the suitability of the selected experts was based on their knowledge of Green Building
Technologies (GBT) and practices in the construction industry, as reflected in their relevant research or
certifications from reputable Green Building Councils, such as the World Green Building Council, the UK Green
Building Council, the US Green Building Council (USGBC), Canada Green Building Council, and the Green
Building Council of Australia. Purposive sampling was employed to gather data, a non-probability technique
that selects informed specialists aligned with the study’s objectives (Tongco, 2007). While bias is inherent in
all research, efforts were made to minimize it through these strategies. Purposive sampling was particularly
beneficial as it allows for continuous adjustment of the sample to meet the study’s goals, reducing bias
compared to convenience sampling (Smith & Noble, 2014). To further mitigate bias, the survey underwent
pretesting via a pilot study to ensure a well-designed research tool. Additionally, to reduce non-response bias,
frequent email reminders were sent during the data collection phase (Beeken et al., 2012).

Each expert received the questionnaire via email, along with a Microsoft Word document and a
SurveyMonkey-generated web link for online responses. Due to resource constraints, only an English version
of the survey was used, assuming the majority of the selected experts were proficient in English. To encourage
participation, experts were informed that the research findings would be shared with them, and they were
asked to forward the questionnaire to other knowledgeable colleagues in the industry. As a result, the exact
distribution of the survey is unknown, but over 500 questionnaires were sent out. The survey ran for three
months, starting in early March, and resulted in 104 valid responses from green building specialists across 20
countries, including the US, Canada, Australia, the UK, China, Hong Kong, Malaysia, Singapore, Mexico, Brazil,
India, and Egypt. Given the challenges of obtaining responses from international sources (Cheng & Li, 2002),
104 responses from reputable experts are considered reasonable and representative. Many scholars suggest
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that a sample size of at least 30 is sufficient for meaningful analysis (Ott & Longnecker, 2010; Zhao et al., 2016).
Due to space constraints, detailed information on the number of responses from each country and the
background of the specialists is documented elsewhere (Chan et al., 2017). The study’s findings are highly
reliable and credible, as indicated by the experts' professional backgrounds. Most respondents held senior
positions, including senior managers (26%), directors/CEOs (21%), and professors (19%). Additionally, the
majority had practical experience in implementing green building projects or participating in green building
initiatives, with 59% actively involved in these projects. Furthermore, 71% of the experts had more than five
years of experience in the field of green building.

2.3.Analysis

The statistical analysis of the gathered data was conducted with the SPSS 20.0 software. The present
investigation employed diverse statistical analysis techniques to conduct data analyses within a six-level data
analyses framework (Figure 2), which was adapted from Choi's (2012) five-level data analyses framework. as
well as Wong et al.'s six-level framework for data analysis (Darko et al., 2017). Consequently, the data analysis
of the current study's framework includes six distinct statistical analysis methods: (1) Cronbach’s sample t-
test, the alpha coefficient test, the mean value/score ranking method, and Kendall’s (5) analysis of variance
(ANOVA) test; (6) mean difference analysis (Figure 1); and (7) coefficient of concordance test (Kendall's W).
First, the data's reliability for additional analysis was evaluated using the Cronbach's alpha coefficient test. The
Cronbach's alpha coefficient evaluates dependability by looking at the internal consistency within the chosen
measurement scale (Santos, 1999). Second, the ranking of the mean values approach was employed to
ascertain the proposed promotion's relative importance and rankings. techniques for implementing GBTs. In
studies on construction management, the mean value ranking method has been extensively employed and
regarded as a successful technique to quickly identify important components among multiple personal
elements (Chan et al., 2004; Chan et al., 2010). Third, the significance of the mean values of the importance
of the promotion strategies was tested using the one-sample t-test (Darko et al., 2017; Zhao et al., 2016).
Furthermore, Kendall's W was computed to assess the degree of consensus among various green building
specialists regarding their rankings of promotional tactics. 2017; of 18 inside a particular group (Shi et al.,
2013). This study used Kendall's W because it makes no assumptions about the particular distribution of data
(Lam et al., 2015). Additionally, the ANOVA test was used to determine statistically. There are notable
variations in the significance mean values of the promotion strategies among various expert groups (Chan et
al., 2017; Rahman, 2014). Since the ANOVA test is a useful technique for comparing the mean values of more
than two groups, it was selected over alternative tests like the Mann-Whitney U Test (Pallant, 2020). Finally,
the actual values of the differences in the mean were ascertained through the mean difference analysis.
Significance means the values of the two groups' promotion strategies (Hwang et al., 2017).

Figure 2
Six-level data analysis framework
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3. RESULTS
3.1.Sustainable implementation; a framework of strategies and method

According to Asif et al., (2007), a multidisciplinary approach encompassing various aspects like energy
conservation, enhanced material utilization, reduction of material waste, pollution and emissions
management, and so on, is recommended to attain a sustainable future in the building industry. Without
sacrificing the building activities' valuable output, there are numerous ways to regulate and enhance the
current nature of building activity to make it less harmful to the environment. Therefore, the whole life cycle
of buildings should be the context in which environmentally friendly construction practices are implemented
to gain a competitive advantage. Three overarching goals have been identified through a review of the
literature. These goals should inform the framework for implementing sustainable building design and
construction (Figure 3), while also bearing in mind the previously identified (social, environmental, and
economic). These goals are as follows: Resource conservation; Cost efficiency and; Design for Human
adaptation.

Figure 3
Framework for implementing sustainability in building construction

‘ Sustainable building objectives and strategies ‘

Objectives
‘ Resource conservation ‘ ‘ Cost efficiency | ’ Design for Human adaptation
Strategies
1. Energy conservation 1. Initial cost (Purchase cost) 1. Protecting Human health and
2. Material conservation 2. Cost in use comfort
3. Water conservation 3. Recovery cost 2. Protecting physical resources
4. Land conservation

Source: Akadiri et al., (2012).
3.1.1. Objective 1: Resource conservation

To "conserve resources" is to do more with less. To maximize benefits to present generations while
preserving the ability to meet the needs of future generations, is the management of human use of natural
resources (Schimschar et al., 2011). The idea has grown to be a contentious topic in discussions of sustainable
development. According to Halliday (2008), some resources are getting incredibly scarce, so using what is left
should be done with caution. The author advocated using less rare or renewable materials in place of rare
materials. In policy circles, bold claims regarding the necessity of drastic improvements in the use of materials
and energy resources have gained recognition. It is argued that increasing productivity is required to reduce
the effects on natural systems' ability to absorb waste and energy (Halliday, 2008). Since the building sector
consumes a significant number of natural resources, many efforts to create ecologically sustainable buildings
center on improving resource efficiency, as stated by Graham (2009). He said there are several approaches
used to search for these efficiencies. The concepts of solar passive design, which tries to lower the
consumption of non-renewable resources, the consumption of energy production, life cycle design, and
construction design, were among the examples he gave. Improved resource consumption efficiency is
achieved through techniques that reduce material waste during the building process and provide
opportunities for recycling and reusing building materials. Growing concerns about the depletion of non-
renewable natural resources have led to increased calls for resource efficiency. The preservation of these
resources is critical for a sustainable future, as energy, water, materials, and land are among the most
commonly used non-renewable resources in construction projects. Figure 4 defines the specific design
strategies and methods that result from resource conservation.
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Figure 4

Strategies and Methods to achieve resource conservation
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Source: Akadiri et al., (2012).

Figure 5
Stages of energy input during the life of a building
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3.1.2. Objective 3: Water conservations

The world's top environmental concern today is the depletion of water resources due to the rapid growth of
the global economy. A water crisis is emerging as a result of the scarcity of water for all human needs,
according to the United Nations World Water Development Report (WWDR) (Nations, 2003). The building
industry is one where a sector's effects on the environment are most evident (McCormack et al., 2007). The
process of building requires a lot of water from the surrounding environment. Water tables have significantly
dropped as a result of increased urban water use, necessitating large-scale projects that divert resources from
agriculture (Roodman et al., 1995). Water consumption in construction represents a significant portion of a
country’s total water use, but water is also consumed throughout a building's entire life cycle. In addition to
its use during the on-site construction process, water is involved in the extraction, production, manufacturing,
and delivery of materials to the site. McCormack et al. (2007) referred to this water as "embodied" water.
Despite its importance, water conservation strategies and technologies are often the most overlooked aspects
of a comprehensive building design strategy (Ilha et al., 2009). However, due to increasing awareness of the
potential water savings from adopting water-saving initiatives, the planning of diverse water uses within
buildings is becoming a more critical focus. The literature reveals numerous strategies (Ilha et al., 2009;
McCormack et al., 2007; Sev, 2009) that can be employed to reduce water usage throughout a building’s life
cycle.
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Figure 6
Strategies and Methods to achieve cost efficiency

| Cost efficiency |

Strategies
| Initial cost l [ Cost in use I ‘ Recovery cost
Methods
+ + L
1. Use locally sourced materials 1. Design for regular cleaning, 1. Recyeling potential and case
2. Employ cost saving technology maintenance. and repair. of demolition
that can be managed locally 2. Ensure availability of skills required and 2. Adaptive reuse of an existing
3. Utilize modular design and labour supply. project
standardized components 3. Choose minimum-maintenance 3. Reusing building materials or
4. Use less expensive building materials components
materials and reduce time required 4. Ensure service life requirements of’
to assemble materials on site. materials and components
5. Use readily available materials 5. Protecting materials from destructive
6. Use recycled and reclaimed elements such as sun, temperature
materials variations, rain or wind, or migration of
moisture-laden air through defects in the
envelope.
6. Provide easy to understand access
control for occupants

Source: Akadiri et al., (2012).
3.1.3. Objective 3: Design for human adaptation

Ensuring that human activities take place in a healthy and comfortable environment is one of the primary
goals of sustainable buildings. A building must have enough floor space, room volume, lighting, shelter, and
other amenities for people to work, live, learn, cure, process, and other purposes for which it was designed.
In addition, the building needs to provide its occupants with a comfortable and healthy indoor environment.
For the building to satisfy these fundamental standards, it must, among other things, be structurally sound
and fire-safe and must not endanger the environment or its occupants. To be considered sustainable, a
building must not add needlessly to the load on it or pose an environmental risk, such as through excessive
energy use. The next two design techniques ought to be taken into account to encourage and improve human
adaptability (Figure 7).

Figure 7
Strategies and Methods to achieve human adaptation

Design for Human adaptation

Strategies
i I
Protecting Human health and comfort Protecting Physical Resources
Methods
v y
1. Thermal comfort 1. Design for Fire Protection
2. Acoustic comfort 2. Resist Natural Hazards
3. Daylighting 3. Design for crime prevention
4. Natural ventilation

5. Functionality
6. Aesthetics

Source: Akadiri et al., (2012).
3.2.Sustainability and the building construction

Sustainable design and construction add to the traditional design and construction criteria of cost,
performance, and quality objectives by minimizing resource depletion and environmental degradation and
fostering the creation of a healthy built environment and surroundings (Kibert 1994). Figure 8 depicts the main
paradigm change to sustainability in the field of building architecture and construction. This new model
Sustainability paradigm highlights issues that should be taken into account when designing anything at all.
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Phases of the facility's life cycle. Sustainable builders and designers will tackle every project considering not
just the initial capital outlay but also the facility's full life cycle. Rather than considering the constructed
environment to be an entity apart from the surrounding environment, it ought to be considered as a
component of the naturally occurring flow and exchange of matter and energy inside the biosphere. Apart
from the inanimate elements that comprise the constructed, environmentally friendly designers and builders
must also take into account the living elements of the built environment, that is people, animals, and plants
that work together as a complete system of other biosphere ecosystems.

The life cycle of a facility encompasses more than just building the facility itself, life cycle considerations are
especially crucial when it comes to the design and construction of built facilities. Operation, upkeep, and
disposal or decommissioning of the building also use materials and energy, with the majority of their usage
being limited by design as well as choices made during the facility's early construction. Not only are
modifications that are less difficult to make when designing the facility but also the modifications' costs are
reduced because the facility is merely "on paper" rather than a tangible relic. Which, once construction is
started and completed, actually exists. Furthermore, selections of additional expensive design elements
included in the construction of the facility and design may be offset by price, and savings in terms of resources
and energy over the facility's life cycle. Consequently, the principal onus of developing sustainable built
environments rests with the designers and builders of these kinds of facilities.

Figure 8
Paradigm shift from traditional to sustainable design and construction

Time Cost

Old Paradigm

o HUMAN
~ SATISFACTION
~

Quality™ - ~

MINIMAL NEGATIVE MINIMAL
ENVIRONMENTAL : CONSUMPTION OF
IMPACT Quality MATTER/ENERGY

New Paradigm

Source: Vanegas et al., (1996).
4, CONCLUSIONS

Most sustainable technologies are retrofitted into already-existing buildings to maximize energy savings.
Nonetheless, the findings suggest that customers and possible financiers are drawn to the apparent
advantages of rebuilding instead of renovating using STs. However, it counters some research that elaborated
on the benefits of maintenance as opposed to complete building demolition. Some contend that the
demolition and construction approach creates several environmental problems as well. Savings are frequently
made to project payback duration. This facilitates decision-making for investors and clients regarding the
purchase of sustainable technology. Unfortunately, the cost of some of the technologies affects payback
times. Due to the lengthy time needed to recover invested capital as well as interest on capital, this deters
clients from making investments.

Due to costs and unsatisfactory economic returns, energy efficiency renovation measures are frequently
avoided as a result of poor payback periods. It is important to try to increase payback time because it impacts
energy savings in older buildings. This is significant because it becomes challenging to recoup the financial
investment due to unacceptably long payback periods. There is a belief that increases in energy efficiency do
not result in estimated energy savings. This influences how people adopt and use STs. This is, in fact, a
significant obstacle to the adoption of STs and the associated sustainability of the environment. There is a

99


https://doi.org/10.18844/ijciss.v8i2.9375

Hassan, M., Dhakrey, S. & Ahmad, M.S. (2024). Sustainable technologies for building construction. International Journal
of Current Innovations in Interdisciplinary Scientific Studies, 8(2), 90-104. https://doi.org/10.18844/ijciss.v8i2.9375

belief that these technologies can't achieve the required levels of energy savings. The Australian Energy
Efficiency Council was forced to introduce different levels of sustainable renovations and upgrades because,
in certain cases, a lack of energy efficiency policies slows down the adoption of energy-saving technologies.
The first kind of energy-efficient remodeling is simple and requires little effort to adopt and install advanced
energy-saving technologies. This is an effort to increase the market for STs.

Attempts to adopt STs are further hampered by the nature of current building designs, which is a major
source of concern. For instance, an existing building's flooring system must be completely replaced to install
the underfloor air distribution system. Clients and investors frequently steer clear of these additional tasks
because they raise the cost of renovation. The same is true of a building's current facade, which discourages
the introduction of highly energy-efficient technologies due to its design and construction. Sometimes
completely demolishing the building envelope is necessary to make room for newly developed technologies.
Nevertheless, the cost of these measures prevents the introduction of new STs.

As a result, the results can help academics, government organizations, and specialists in energy efficiency
critically examine potential approaches to enhancing energy-saving measures for already-existing buildings.
Nine issues affecting the adoption and application of STs to increase energy savings in Australia's existing
buildings have been detailed in this study.
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