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Abstract 

The construction industry significantly impacts environmental factors through resource consumption and 

emissions. This paper examines green building materials and technologies to assess their suitability for 

sustainable construction, analyzing their environmental and economic benefits, as well as challenges to their 

advancement. Extensive literature on green building materials includes recycled steel, concrete, bamboo, and 

straw bales. The promotion of environmentally friendly technologies such as solar photovoltaic systems, 

geothermal heat pumps, and advanced HVAC systems is emphasized. This descriptive study relies on secondary 

research from scholarly journals, industry reports, and case studies, comparing the performance, advantages, 

and disadvantages of these materials and technologies. The study synthesizes findings to understand their 

potential in enhancing sustainable construction. The study reveals a strong correlation between sustainability 

and environmental impact concerning emissions, energy consumption, and water usage of green building 

materials. Economically, these materials are cost-efficient in the long term and increase property value, despite 

high initial costs. Challenges to adoption include high initial capital investment, lack of standardization, legal 

issues, and low market acceptance. Addressing these challenges is crucial for advancing sustainable practices. 

Comparing findings with existing literature supports the hypotheses related to the environmental and economic 

benefits of green building materials and technologies. However, concerns such as lack of supportive policies, 

absence of industry standardization, and general unawareness must be addressed to improve adoption rates. 

These challenges affect design approaches and highlight the need for science-based regulatory standards and 

continuous scientific advancements in sustainability. The findings suggest that sustainable building materials 

and technologies have the potential to revolutionize construction. Major outcomes include environmental 

benefits like reduced carbon emissions, enhanced water quality, and efficient resource management. Economic 

benefits include cost savings and revenue boosts. These results underline the significant impact sustainable 

materials and technologies can have on the future of construction, emphasizing the need for ongoing support 

and development in this field. 

Keywords: Green building materials, Sustainable construction, Energy efficiency, Carbon footprint, Indoor 
air quality, Construction technologies. 
 

 

1.   Introduction 

 

1.1  Background 

 

The construction industry remains a vital component of the global economy while simultaneously being a 

significant contributor to environmental degradation. The industry accounts for considerable greenhouse gas 

emissions, energy consumption, and waste generation (Abdelaal & Guo, 2021). However, as societies 

increasingly prioritize climate change mitigation, the construction industry must adopt environmentally 

sustainable practices to balance economic development and ecological protection. Despite extensive research 
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on green building materials and technologies, significant gaps remain in understanding their long-term 

performance, cost-benefit dynamics, and adoption barriers across different contexts. Addressing these gaps is 

crucial for advancing sustainable practices in construction. 

 

1.2  Research Gaps 

 

While many studies have explored green building materials and technologies, there is limited focus on: 

 

• The economic feasibility of these materials across diverse socio-economic contexts. 

• The long-term performance of green technologies under extreme climatic conditions. 

• Stakeholder perceptions and behavioural challenges impeding adoption. 

 

By addressing these gaps, this study aims to contribute to the knowledge base necessary for fostering 

widespread adoption of sustainable construction practices. 

 

1.3  Green Building Materials and Technologies 

 

Green construction products are those that are manufactured sustainably, from resources with less impact on 

the environment, developed to make buildings more sustainable in energy use and consumption. These include 

materials such as recycled steel, bamboo, and low-VOC paints. Technologies include roof-integrated solar 

panels, rainwater management systems, and advanced HVAC systems. Collectively, these innovations can 

significantly reduce carbon emissions and promote resource efficiency. 

 

1.4 Objectives and Scope of the Study 

 

To this end, this paper seeks to evaluate the effectiveness of engaging in the use of green building materials and 

technologies in construction. The primary objectives are to: 

 

i. Evaluate the environmental, economic, and social benefits of green building materials and 

technologies. 

ii. Identify the barriers to their widespread adoption in the construction industry. 

iii. Provide recommendations for overcoming these barriers and enhancing the implementation of 

sustainable practices. 

 

The Literature review focused on published literature done on the topic and Case Analysis collected and 

analyzed cases relevant to the study. The Data Collection focused on survey and interview of industry 

professionals. 

 

1.5 Research Questions/Hypothesis 

 

The primary research question guiding this study is: How effective are green building materials and 

technologies in promoting sustainable construction? 

 

This question is fundamental for understanding the real-life impacts of constructible sustainable construction 

solutions and for selecting the most viable materials and technologies for sustainable construction which can 

result in substantial positive imprints on the environment. The study posits that although green building 

materials and technologies are useful in transforming the building and construction industries’ approach towards 

meeting the expectations of clients and the ever-changing market forces, they have index-linked issues of 

economic and regulatory factors that hinder their optimum functioning. Therefore, if handled, these key 

challenges will go a long way in shaping the construction industry to be environmentally sustainable. 
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2. Literature Review 

 

Green building materials, which have become popular over the last few decades, cannot be defined statically, 

while the need to lessen negative effects on the environment is high. Previous studies have sought to establish 

that green is a broad category that comprises many different products, all of which lend themselves to the 

promotion of sustainability. 

 

2.1  Recycled and Renewable Materials 

 

One of the major emphases has been made more especially on the aspect of recycled material as well as 

recyclable materials. Literature on the role of using recycled steel has indicated that it reduces the use of virgin 

steel whereby the recycling of steel has been indicated to reduce the energy that is used when manufacturing 

steel and Greenhouse Gas emissions that are caused by environmental pollution when producing steel.  

 

Natural products like bamboo and straw bale have also received consideration. Hayes (1977), states that 

‘Natural products like bamboo and straw bale have also received consideration’. The most preferred among 

these plants include bamboo for it is strong and grows fast and is even preferred over natural timber. Research 

also shows that bamboo can be sourced and utilized responsibly for structure and bear various types of loads 

making a significant impact on both the ecological and economic layout of construction. Green building 

materials, such as recycled steel, concrete aggregates, bamboo, and straw bales, are widely studied for their 

sustainability benefits. Recycled materials reduce waste and lower carbon footprints, while renewable materials 

like bamboo offer rapid regrowth and carbon sequestration. Studies indicate recycled steel can cut carbon 

emissions by up to 75% compared to new steel production (Ayarkwa et al., 2022) 

 

2.2  Low-Impact Manufacturing 

 

Studying the influence of building materials on the environment has resulted in the use and adaptation of Low 

embodied Energy materials. Low-VOC (volatile organic compounds) paints and finishes are a good example, 

as they have been intended to enhance indoor air quality to avert the generation of dangerous chemical 

compounds.  

 

Innovative and High-Performance Materials 

 

To this note, development in material science engineering has seen the introduction of new green building 

materials that are more efficient in their physical performance in addition to being friendly to the environment. 

Aerogel and Vacuum insulation materials give buildings high resistance to heat transmission thereby raising 

their thermal efficiency (Azis, 2021). Studies also show that it’s possible to minimize the heating and cooling 

loads of a building through the use of such materials thus effectively cutting energy costs over the useful life of 

the structure. 

 

2.3  Challenges and Barriers 

 

Nevertheless, similar to the numerous benefits identified earlier, research also unveils some of the emerging 

issues regarding green building materials. Some issues remain: the initial cost is higher than the cost of 

traditional materials also limits economic barriers.  

 

Recycled and renewable materials, most of the low-impact manufacturing processes, and new high-performance 

materials have many advantages oriented to the environment and, at the same time, they have cost advantages. 

However, the latter needs to be addressed to easily overcome the economic and regulatory obstacles and open 

up great potential. Policies that are helpful to the research and development of green building materials and the 

integration of the green building concept into construction practices should be continued to make green building 

materials to be adopted fully in the construction practices (Chan et al., 2022). 
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2.4 Renewable Energy Integration 

 

Another aspect of the modern construction of structures, where the aspects of sustainability are taken into 

consideration, is the use of renewable energy systems. Photovoltaic (PV) is a type of renewable energy that is 

being installed more frequently on built structures in residential, commercial, and industrial sectors to convert 

sunlight into electricity. Research indicates that by integrating close-quarter solar PV systems buildings can 

minimize the utilization of grid electricity and therefore the overall energy and carbon expenses (Debrah et al., 

2022). 

 

2.5 Energy-Efficient Building Systems 

 

It is to identify several new building systems that have greatly contributed to sustainability. New age HVAC, 

heating, ventilation, and air conditioning, systems incorporate efficiency best practices such as automatic 

heating and cooling based on occupancy and outdoor climate conditions. A brief history of heating and cooling 

shows that geothermal heat pumps have proven very effective in heating and cooling by exploiting the stable 

temperature of the earth, a discovery that has enabled a reduction of energy consumption by up to 50 % 

compared to other conventional methods (Franco et al., 2021). 

 

2.6 Smart Building Systems and Technologies 

 

Building automation systems and smart technologies have served as one of the biggest changes in the field of 

building management. BAS links together various systems including those in lighting, HVAC, and security 

among others, and can control and optimize them in an integrated fashion. Energy control systems and 

sophisticated sensors-P plead to internet-integrated devices that capture information regarding energy usage and 

occupancy, therefore allowing real-time modifications in energy utilization to make the surroundings more 

efficient and comfortable for occupants. Several studies show that if a commercial building has installed more 

sophisticated BMS, then ventilation and the automated system can save as much as 15-30% of energy (Ikram 

et al., 2021). 

 

2.7 Sustainable Water Management 

 

Another area is concerned with the incorporation of water conservation technologies since; Rainwater 

harvesting involves the capture and storage of rainwater for uses other than for drinking or domestic 

consumption and includes water used in large quantities for watering lawns, washing cars, and flushing toilets. 

Greywater recycling systems are used to either treat or recycle the water from the use of sinks, showers, and 

washing machines, minimizing water use additionally. Scholars have reported that these systems cut water 

consumption within homes by between a third and 50 percent (Isa et al., 2021). 

 

2.8 Green Roofs and Walls 

 

These studies show that green roofs of different structures are capable of reducing overall stormwater runoff by 

up to a maximum of 75% and they help in regulating Energy use for cooling through insulation. Green walls, 

in the same way, have the benefit of promoting the quality of surrounding air and the physical appearance of 

the ecosystems, thus enhancing the overall well-being of urban spaces (Khalil et al., 2021). 

 

In identifying the viability and the performance of the organizations under the economic model there is always 

the need to consider the economic analysis strength, cost-benefit features, and the analysis it presents. However, 

an area of significant research deficit is the lack of aggregate, peer-reviewed studies assessing the economic 

feasibility of GBM and GTs. Due to limited time horizons, assessing total costs and savings based on initial 

investment, upkeep, and lifecycle durations, as well as potential rewards from monetary interventions are 

missing in studies. This gap prevents the stakeholders from providing evidence that customers will be willing 

to spend extra cash to have sustainable options. Despite advancements, gaps remain in the widespread adoption 
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of green building materials and technologies (Khoshnava et al., 2020). Key barriers include high initial costs, 

lack of standardization, and limited market acceptance. In Malaysia, challenges also encompass regulatory and 

policy gaps, despite initiatives like the GBI. Research shows a need for more cost-effective solutions and better 

standardization to ensure consistent quality and performance. Additionally, increased awareness and education 

among stakeholders are necessary to overcome resistance and enhance market acceptance of sustainable 

construction practices (Liu et al., 2022). 

 

2.9 Performance Metrics and Standardization 

 

One of the major shortcomings concerns performance measurement and assessment tools and techniques, which 

are still poorly developed on a comparative basis. Four main concerns arise from the lack of clear 

standardization of the sustainability and feasibility of green materials and technologies: inconsistency in 

implementation and reporting. This is quite unhelpful as it complicates the working of industry professionals 

and makes it arduous to determine the best possible solution (Lu et al., 2020). 

 

2.10  Regulatory and Policy Frameworks 

 

There is also a lack of sound legal and political measures that can foster the initiation of optimum green building 

principles. However, many regions still need effective regulations that promote the construction of sustainable 

buildings partly explaining why some parts of the world remain challenged in this aspect. This gap makes the 

adoption of green technologies unstable and diminishes the pressure of promoters of green technologies on 

developers and builders. 

 

2.11 Behavioral and Market Acceptance 

 

Last, of all, studies on the behavioral and market analyses of green building technologies are scarce. Identifying 

key stakeholders’ perceptions, and factors driving or acting as a barrier to change remains crucial to ensure 

effective marketing of sustainability practices among the builders, consumers as well and policymakers 

(Manzoor et al., 2021). 

 

3. Methodology 

 

This study employs a secondary research design, synthesizing data from scholarly journals, industry reports, 

and case studies. This approach enables a comparative analysis of findings across various contexts. 

 

Analytical Methods: 

 

• Descriptive statistics to summarize data trends. 

• Comparative analysis to evaluate the performance of green materials. 

 

Using a secondary research design, the fact that green building materials and technologies could enhance 

sustainable construction is evaluated. Secondary data gathering refers to getting information that has been 

previously collected from resources including; academic, industry, and government publications, journals, and 

cases (McBride, 2021). This method is especially useful for distilling an array of work and comparing 

similarities and differences across contexts and studies. 

 

4. Findings 

 

4.1  Environmental Benefits 

 

The studies show that green building materials and green technologies tremendously minimize the 

environmental costs of construction. Key environmental benefits include: 
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Reduction in Carbon Footprint: All the research aspirants have established that using eco-friendly building 

materials plays a great role in reducing the overall impact of the built environment on the environment at large. 

For example, in utilizing recycled steel and concrete aggregates as materials, emissions resulting from the 

fabrication of new materials are eliminated. For instance, one research emphasized that steel that had been 

recycled can reduce carbon emissions by between 60 to 75 percent more than new steel production (Maraveas, 

2020). Likewise, the utilization of bamboo and other renewable resources leads to the least emissions since 

bamboo and such species have a short sustainability cycle while they have a strong Carbon-sequestration 

capability. 

 

Enhanced Energy Efficiency: Solar energy technology, green roofs together with advanced insulation give rise 

to major energy conservancy returns. The integration of solar photovoltaic systems in buildings can contribute 

to the minimization of the dependence on non-renewable energy hence decreasing the total energy utilization 

in the buildings. For instance, through the installation of solar panels, energy consumption of at least 40% may 

be served directly from the solar panels, thus reducing the dependency on grid electricity (Masia et al., 2020).  

 

Water Conservation: At the same time, sustainable water management systems such as rainwater harvesting 

and greywater recycling have been proven to have great promise in proving their effectiveness in the reduction 

of water usage. Overall, various case studies have identified that these systems can reduce users’ water 

consumption by half in residential buildings, which helps to reduce pressure on municipal water supplies and 

encourages the proper use of water (Meena et al., 2022). 

 

4.2  Economic Benefits 

 

Though it requires more funds in the initial phase the resource-conserving technologies and building materials 

indeed bring in many benefits over the life cycle of the building. The research highlights several economic 

advantages: 

 

Long-Term Cost Savings: Aesthetic work with a focus on specialized HVAC systems, precise building 

automation, and a high level of insulation can cut down energy expenditures by 15-30% per year. However, the 

initial outlay is more compared to the active systems, but the comprehensive payback on energy saved is 

possible. 

 

Increased Property Value: Homes or structures that have adopted environmentally friendly facility features and 

systems are known to experience an added worth. Therefore, it is suggested by the market analysis that buildings 

with sustainable features sell at higher relative prices and rental rates because of lower running costs as well as 

improved environmental qualities. This is evident especially in the commercial buildings segment where new 

green buildings are now very much sought after (Murtagh et al., 2020). 

 

Financial Incentives: These are incentives such as tax credits, grants, and subsidies that go directly towards the 

cost paid relating to sustainable technologies. For instance, the U.S. federal tax credit that covers Solar Power 

Systems can go as far as 26% of the cost of installation thus making it a socially acceptable investment 

proposition among property owners (Mustaffa et al., 2021). 

 

4.3  Barriers to Adoption 

 

However, the following challenges impede the widespread use of green building products and systems as 

follows. The research identifies the following key challenges: 

 

High Initial Costs: The most challenging factor is that green building materials and technologically related costs 

are higher in the initial stages than their conventional materials. This can prevent progress in the development 

and construction of solar PV systems for the mere reason that immediate profitable returns often dominate such 

markets (Ohueri et al., 2020). This is an advantage with a drawback in terms of the initial costs as the leading 
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players in the market have scale economies though sustaining them for the long-term can yield huge savings. 

 

Lack of Standardization and Certification: A lack of clear measurements for some aspects of performance and 

clear protocols for certifying products and systems further harms the ability to compare green materials and 

technologies. Minimizing standardization of the ‘green’ products causes the reliability of such products to drop 

and is therefore counterproductive. 

 

Regulatory and Policy Gaps: The final is inadequate regulation and legislation, and supportive policies are 

another significant challenge. Experience has shown that most jurisdictions currently lack sufficient legislative 

measures to encourage promoters of construction projects to incorporate green practices in their buildings.  

 

Market Acceptance and Awareness: Another challenge observed in the application of green building 

technologies is the lack of awareness and acceptance from the consumer side and other industry players. At this 

stage of the development of sustainable construction practices, many stakeholders are yet to understand the 

actual advantages of this approach. Forced implementation of new technologies, may result in a lack of 

knowledge and understanding and this can cause resistance and slow adoption of the technology. 

 

4.4  Identifying the Usability of the Selected Green Building Material 

 

Green building materials are inevitable in green construction that has a broad impact from the environmental 

consideration to the social and economic. The subsequent section assesses the feasibility of the major green 

building constituents by considering their sustainability, performance, and marketing ability. 

 

4.5  Recycled Materials 

 

Recycled Steel: Recycled steel is one of the green building materials that can be easily utilized in construction 

today due to its features such as durability, strength, and environmental friendliness. This indicates that recycled 

steel serves as an effective material for promoting environmental sustainability within the construction industry, 

as it reduces carbon emissions by approximately 75% (Owoha et al., 2022). Another advantage stemming from 

its honeycomb structure and potential for global use is its recognition as a long-established sustainable material. 

 

Recycled Concrete Aggregates (RCA): Crushed concrete aggregates are derived from waste concrete and, 

therefore, can be considered environmentally friendly compared to quarried natural aggregates. This approach 

also decreases the consumption of virgin materials and enhances the recycling process, thereby minimizing the 

overall amount of waste that clogs landfills. In this study, the author reviewed the literature on the use of RCA 

in civil engineering applications and established that the material can effectively replace natural aggregates in 

the same applications without any issues (Sandanayake et al., 2020).  

 

4.6  Renewable Materials 

 

Bamboo: One of the most commonly used and appreciated materials is Bamboo, which is a self-generating and 

renewable material that is gaining popularity in the field of sustainable construction (Sartori, et. al., 2021). This 

is due to its extreme toughness, dexterity, and fast replenishing ability, thus making this product a good 

replacement for timber. Some types of bamboo can be harvested in 3-5 years while on the other hand, it may 

take decades before one can harvest most hardwoods.  

 

Straw Bale: Straw bale construction involves using agricultural waste products unaltering the aesthetic features 

of the buildings and giving efficient insulations, hence, minimizing the use of synthetic insulations (Tran, et. 

al., 2020). One of the major advantages that straw bales have been proven to possess is the ability to regulate 

temperature hence creating energy efficiency when used indoors.  
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4.7  Low-Impact Manufacturing Materials 

 

Low-VOC Paints: Low-VOC paints are designed to give off minimal levels of hazardous chemicals to enhance 

the quality of the air inside homes and buildings and decrease adverse health effects. These paints are critical 

in providing a healthy indoor environment especially dwellings and business premises. Low and zero-VOC 

paints offer a viable solution to curtailing indoor air pollution affecting our interiors without necessarily 

affecting their efficacy and longevity (Uddin et al., 2021). The latter coupled with their growing procurement 

rates further contributes to the optimization of their use. 

 

Insulation Materials: Aerogels, cellulose insulation, glass wool, rock wool, and others are advanced insulation 

materials that provide higher thermal benefits and are environmentally friendly. While aerogels are relatively 

costly materials, they offer excellent insulating characteristics and negligible thickness which allow utilizing 

them for limited space designs.  

 

4.8  Renewable Energy Technologies 

 

Solar Photovoltaic (PV) Systems: Solar Photovoltaic systems are among some of the best and most well-

developed renewable energy technologies for building applications. They harness sunlight and turn it directly 

into electricity thus cutting down on the use of fossil energy and in the process, reducing emissions of 

greenhouse gases into the environment (Wang et al., 2021). A study has shown that structures that are fitted 

with solar panels can potentially cut back the use they make from the grid electricity by as much as 40%. 

 

Wind Turbines: Wind power can be used from the wind turbines installed on buildings for small-scale needs. 

They are not as widely used in urban areas due to space and noise issues but can be used effectively in rural or 

coastal regions with the desired amount of wind speed (Wen et al., 2020). Wind power systems offer the 

possibility to supply the required portions of energy for the construction and operation of the building using 

wind energy without excessive reliance on non-renewable energy sources. 

 

4.9  Energy-Efficient Building Systems 

 

Geothermal Heat Pumps: Geothermal heat pumps use the stable temperature that exists in the earth to supply 

heat or cool buildings. They are very energy proficient, sometimes utilizing half the amount of energy normally 

used by regular heating and air conditioning systems. Despite the high capital-intensive costs of investing in 

HVAC systems, sustainability reveals the fact that it is cheaper to incur one-time costs than to endure periodical 

costs of energy bills in the long run (Wong et al., 2021).  

 

Advanced HVAC Systems: Heating, ventilation, and air conditioning (HVAC) systems of the twenty-first 

century come with better controllability and efficient technologies that help cut energy use. Research has also 

indicated that the exploitation of sophisticated HVAC technology is likely to lead to annual expenditure cuts of 

15-30% (Yee et al., 2020). The efficiency of smart technologies increases their importance in construction; 

therefore, they remain a necessity for sustainable construction. 

 

Building Automation Systems (BAS): BAS connects different systems like lights, cool and heat systems, 

security systems, and others in one general system that can be regulated and controlled automatically. Well-

integrated smart sensors and IoT gather data regarding energy consumption, occupancy, and the prevailing 

environment within the building so immediate changes can be made to optimize energy efficiency and comfort. 

The study shows that buildings that have efficient automation systems can reduce their energy usage by 15% to 

30% (Zulkefli et al., 2020). While the costs associated with the initial investment in BAS systems may be high, 

the benefits of such products will manifest themselves in the form of recurring operational cost savings and 

enhanced building performance. 
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4.10  Sustainable Water Management 

 

Rainwater Harvesting Systems: Rainwater harvesting systems are systems that are designed to collect and store 

rainwater for purposes that are not related to human consumption and may include purposes like watering the 

garden or flushing the toilet. These systems lower the dependence on the public water supply utilities as well 

as help implement proper water resource management.  

 

Greywater Recycling Systems: Greywater recycling systems include the flow of wastewater from sinks, 

showers, washing machines, and the like but treating it for reuse. Due to water reuse, the possibilities of water 

saving are obvious when using these systems for non-potable purposes. Studies show that greywater recycling 

could potentially reduce the amount used by 30%, which is why the UK has it as a specific method of sustainable 

water usage. 

 

5. Discussion 

 

The premise of this research holds significant importance in discerning that green building materials and 

technologies bear great promise in enhancing sustainable construction systems. It is for this reason that green 

building products involving the use of recycled steel, recycled concrete aggregates, bamboo, and straw bales 

present a great chance at reducing carbon emissions, conserving energy efficiency, and sustainable utilization 

of resources.  

 

Despite the higher costs associated with implementing green building materials and green building 

technologies, it is very evident that there are immense and long-term economic benefits to be enjoyed (Wong 

et al., 2021). Main technologies incorporating solar photovoltaic technology, geo-exchange, and sophisticated 

heating ventilation, and air conditioning (HVAC) result in significant cost savings in energy consumption 

throughout the use of the building. 

 

Some major challenges to this approach are high initial costs, lack of standardization and certification systems, 

insufficient legal framework, and low market acceptance. These are some of the difficulties that the viable 

practice faces in its bid to have wide implementation, despite its effectiveness. 

 

Regarding the research findings, they are corroborated with the findings from other published works on the 

prospects and problems of green building materials and technologies. Research has shown that the use of 

recycled and renewable materials in construction brings with them inclusively negative impacts on the 

environment.  

 

There is evidence of perceived barriers to adoption despite the numerous benefits that come with the adoption 

of the system; for instance, the barrier that relates to high initial investment is pointed out by most authors 

(Wang et al., 2021). The enumerated challenges addressed below reveal the need for supportive policies and 

the definition of standard performance metrics. 

 

6. Conclusion 

 

The insights presented can be mainly attributed to the negative impact on the environment, such as the decrease 

in carbon dioxide emissions, increased energy reuse and utilization, and better water utilization. Some of the 

waste items are recycled materials like steel and concrete aggregates which results in minimal wastage and also 

have low carbon footprints while others are renewable resources like bamboo and straw bales which have 

relatively short regrowth times and thus have low impact on the environment. Technological processes such as 

the use of solar PV systems, geothermal heat pumps, and advanced heating, ventilating, and air conditioning 

systems improve energy efficiency by not using up non-renewable energy sources.  
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7. Recommendations for Future Research 

 

To further advance sustainable construction, future research should focus on the following areas: 

 

Explore new approaches for improving the feasibility of early phases of GBM and technologies. This could 

include evaluating other manufacturing technologies, processes, cost structures, and supply chain 

considerations. Establish consistent performance benchmarks and accreditation systems to guarantee that 

literary products and technologies are consistent and can be compared. This means that research should 

undertake efforts to determine how more general solutions can be developed for application all over the world. 

This requires the assessment of the various policies and regulations established to facilitate sustainable 

construction. An analysis of complementary system data collected from different geographical locations with 

different policies and measures would enable them to devise a better policy agenda. It is to promote sustained 

observations of the performance, and endurance, as well as the full costs that green building materials and 

technologies incur in the long run. These studies might help to get important information for understanding the 

advantages and disadvantages of employing sustainable construction strategies in the future. Know the market 

drivers and success factors of green building materials and technologies for consumer preferences. Knowledge 

of these factors may facilitate awareness and education intervention on how it can be managed. Propose research 

subjects to focus on the application of future development like artificial intelligence, IoT, and blockchain in 

facilitating more sustainable construction practice. These technologies can bring novel approaches to existing 

problems. 
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