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Abstract 

This research attempts to assess the environmental impact of conventional elements and the 

significance of green materials in building. To attain the research objective, the information was 

gathered using an electronic questionnaire, and Google Drive was used to collect the answers. The 

data were further calculated on the SPSS computer using replies from the Likert Scale. On the 

SPSS sheets, participant responses were compiled and tallied. The vast majority of respondents 

supported the use of green building materials in the construction process for a sustainable 

development. The data's mean, standard deviation, maximum and minimum values were 

computed. Responses from participants shown in accordance with the percentages of the data that 

were presented, where the necessity of conducting an energy audit in buildings was at its highest 

level (74.94%). The study concluded that the appropriate consideration of eco-friendly sustainable 
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construction materials is the most direct way for builders to start incorporating sustainable design 

ideas into structures.  

Introduction 

The world is currently dealing with a number of climatic challenges, including rising temperatures, 

shifting precipitation patterns, and natural disasters, as a result of the rapid developments in nearly 

everything. Global warming, which results from the production of greenhouse gases, of which 

methane and CO2 make up 90% of the total, is identified as the primary cause of climate change. 

Currently, adopting sustainable practices in practically every aspect of life, including construction 

methods, is necessary to find a solution to the problems. Satisfying current demands without 

damaging the environment for future generations is referred to as "sustainability" (Singh 2018). 

Questions of sustainability are crucial to the advancement of configures, their environments, and 

the process of building with the environment in mind. The building structure consumes further 

40% of the world's raw resources and 30% of its energy. 

The worldwide building construction sector threatens the sustainability of the environment 

by consuming 3 billion tons of raw materials annually and producing roughly 49% solid waste in 

most countries (SMIRNOVA 2018). The world of today demands sustainable construction. In 

order to reduce or ignore negative environmental effects and foster a healthy environment, the 

globe must adopt green architecture and sustainable materials (Carvajal-Arango 2019). It is 

without a doubt tremendously powerful and has a promising future. Infrastructure project planning, 

design, construction, upkeep, and operation are all parts of the sustainable construction process, 

which aims to minimize negative effects on the environment while maximizing advantages for end 

users and the local community. 

 Various methods and processes that have been patented by various manufacturing 

industries are used to make green cement, according to the literature (Onubi, 2020). Therefore, it 

is anticipated that switching to green cement will significantly reduce CO2 emissions from 

construction activities. However, lack of knowledge and motivation in investing in this product 

are the main obstacles to the adoption of green cement. Most manufacturers and consumers 

consider investing in a new product or production technique to be a risky financial move. To meet 
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the need for construction, national governments must encourage the production of green cement. 

Manufacturers and investors must receive incentives for using green cement production methods. 

 Effective construction-related actions are essential since it is difficult to envision a world 

without cement production in the current fast-paced environment. As a result, Green Cement might 

be the solution to cutting down on emissions produced during the normal cement producing 

process. Therefore, the drive of this research is to evaluate and examine the use of sustainable 

materials in the construction of green buildings in the UK, with the purpose of conducting a critical 

assessment of the use of green building materials. This study's objective is to learn more about the 

initiatives taken by the building industry to employ environmentally friendly materials. 

 This study is extremely important because the goal of green architecture and construction 

is to reduce the negative consequences of this substantial resource use and recycle it. Better 

building practices reduce construction waste, improve building management, save water and 

energy, and enhance air quality (Almalkawi 2019). Cement production can be properly managed 

in this way to dramatically cut emission levels and the dangers those emissions bring. 

Literature Review 

 Around the world, sustainability has been incorporated into every industry. To counter the 

consequences of climate change, substantiality should be increased. Every industry and 

corporation in the world is making an effort to adopt green business strategies. However, the 

construction industry still need attention if it is to make sustainable attempts by using the proper 

materials and techniques. Even so, the building industry uses Portland cement, which is the most 

used type of cement. Portland cement produces a lot of pollution throughout the crushing, blasting, 

and transporting processes. Despite its significance, the cement industry is a significant source of 

industrial air pollution, according to Mesgari (2020). (Mesgari, 2020). Pilehvar (2019) also 

covered the process for making cement, in which gypsum and clinker are blended after limestone 

and clay-based ingredients are heated to 1400 degrees Celsius in a kiln. This entire process 

consumes a great deal of energy and creates a great deal of harmful waste. Therefore, the 

production of conventional types of cement has a substantial negative impact on the environment 

of the planet (Farhan et al., 2019). 
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 On the other hand, the production of green cement requires less energy and emits less 

pollutants. In Denmark, it was initially made available in 1998. The sustainable qualities of these 

kinds of cement are indicated by the "green" label. According to Bruin (2020), the phrase "green 

cement" mentions to anything that is environmentally friendly or helps to guarantee the 

sustainability of the surroundings. Additionally, Green Cement-based buildings are more 

economical and use less substantial than conventional structures, according to Tian (2020). Green 

and maintainable architecture seem to be the way of the forthcoming as the nation strives to create 

a tidier and the hygienic environment. 

 Implementing sustainable construction methods is essential, according to Wang (2018), 

because what is done now will affect future generations' ability to meet their requirements and 

shape their physical environment. As a subset of sustainable development, sustainable building 

promotes the application of tools and acquaintance to enhance the long-term viability of 

infrastructure upkeep, development, and operation. Additionally, Kropyvnytska (2018) claims that 

issues with current materials include a substantial shift in durability, the inefficient use of natural 

resources, and inadequate quality control of the finished product. As a result, it is crucial to 

recognize that choosing green materials for construction over conventional cement requires taking 

into account the properties of materials. According to Maddalena (2018), green cement can reduce 

carbon secretions by more than 50%. The green cement manufacture method preserves cement 

strength while reducing carbon dioxide emissions. Reduced porosity and improved durability are 

two benefits of green cement, which is manufactured from carbonised sand and powdered lime. 

 However, there is a lot of discussion about the advantages and cons of using green cement. 

Saleh (2020) underlined the fact that green cement has a shorter lifespan than ordinary cement 

because it wears out and deteriorates more quickly. Additionally, the cost of green cement is a 

little greater than standard cement because green taxes and other levies greatly increase the cost of 

these components. In terms of strength and durability, green cement falls short of regular Portland 

cement. Ramesh (2021), on the other hand, asserts that for a sustainable future, the construction 

industry shouldn't take these drawbacks into account because the benefits of this cement outweigh 

its drawbacks by a wide margin. The lower carbon emissions into the atmosphere that this green 

cement may offer are its main benefits. Sherin (2018), adds that green cement is more durable in 

its early phases and shrinks at a lower rate than regular cement. Additionally, green cement is more 
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durable than Portland cement in these circumstances, according to Kazancoglu (2018), because it 

is resistant to heat and acid. The major benefit of green concrete is that mass pours of concrete are 

possible because of its high thermal resistance, which makes the entire construction process quick 

and efficient. 

 According to Yuksel (2017), sustainable cement is made to replace some of the clinker 

with harmless materials, this is beneficial for the building process. Because sustainable cement 

does not include hazardous materials in greater quantities, it serves the worldwide housing and 

modern infrastructure needs of the population. This has had an impact on the building sector. 

Therefore, Bignozzi (2011) came to the conclusion that environmentally friendly cement gives the 

building industry, a competitive edge over the ordinary cement which has negative effects on the 

environment. It is emphasized that the introduction of sustainable cement has improved the 

reputation of the construction sector, and as a result, the specifications for construction projects 

have changed. Additionally, according to Zhang et al. (2021), green cement costs less than 

traditional cement, which costs between £50 and £70 per ton in the UK. Traditional cement is 

priced between £60 and £80. 

 As a result, the literature review shows that green building is regarded as a concept that 

effectively uses resources so that resources can be conserved. Additionally, it is noted that green 

building aims to reduce waste generation and enhance environmental quality. The idea of "green 

building" is particularly concerned with the use of various sustainable materials, such as cement, 

which emits relatively little carbon dioxide into the atmosphere. A number of nations employ 

sustainable building materials, including bamboo and wood as well as green cement because of 

their importance for reducing environmental change. The UK is one of the nations that construct 

greenhouses with environmentally friendly materials, such the precast concrete slabs that are 

employed in building construction. These slabs are regarded as the greatest technique to manage 

the heat and produce greenhouse structures. They are also known as the sustainable building 

material, demonstrating how environmentally friendly greenhouse structures can be built through 

sustainable development. 



6 

 

Research Methodology 

 This particular research uses positivism as the research philosophy to accomplish its goal. 

The fundamental justification for the decision is that it is impossible to get an accurate judgement 

about the importance of sustainable construction materials without accounting for resource 

expenditures and environmental effects. As a result, the study used a quantitative approach, 

sometimes known as a positivist strategy. Additionally, the positivist approach helps the researcher 

to learn about social phenomena, therefore this study design will be successful in ensuring that the 

results demonstrate increased reliability (Park, Konge and Artino, 2020). 

Now, a quantitative methodology was modified to study the importance of 

green/sustainable supplies in the construction procedure. Informed approvals were obtained for 

this reason in order to inform the participants of the study's goals and ask them whether they would 

be willing to participate in its examination while maintaining their confidentiality as a top priority. 

Following their permission, a survey form was created to collect responses from participants and 

gauge their opinions on the use of green cement in the building. The replies to the surveys were 

created electronically using Google Docs sheets. Additionally, the data collection strategy 

employed in this study made sure that the respondents were well-versed in the concepts of green 

buildings and their application in the UK, allowing for a better evaluation of their opinions and 

application of those opinions to achieving the study's objectives. 

60 respondents in all were chosen using the sample technique. It received a total of 53 responses 

from the individuals who received the emails. By using this sample technique, the researcher is 

also seen as being in a position to include students from other universities in order to capture their 

insightful opinions in the questionnaire. Furthermore, convenience sampling, as described by 

Andrade (2021), is a technique that takes little time, giving research plenty of time to carry out 

selected data analysis techniques and submit the findings to a critical discussion, effectively 

addressing the research objectives and formulated the hypothesis. To gauge public opinion 

regarding the use of sustainable materials in building, a survey was administered to the UK 

construction sector, and respondents' replies were recorded. The full set of gathered information 

was kept as a primary source, but it was also cross-referenced with select secondary sources to 

ensure its veracity. 
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Because the researcher is collecting data utilizing primary sources, SPSS is used to analyze the 

data (Ozgur et al., 2015). The participants' information was gathered for this study, and using the 

SPSS Excel program, their frequencies were calculated. Cross tabulations and appropriate 

descriptive statistics, particularly frequencies, were used. As a result of the participation of 

numerous cadres, percentages are used to show the relative frequency of the responses. To compare 

the relative percentages, the mean, percentages, and standard deviation were applied to the data. 

Inferential statistics were additionally applied to go beyond mere description and derive a 

conclusion from the data. The hypothesis was put to the test using inferential tests, such as the 

correlation and Mann Whitney U test, based on the data analysis. 

There will always be many kinds of restrictions in research. Budgetary restrictions were a 

necessity for the researcher because original data were used in the study. The cost of the process 

will be the researcher's biggest obstacle. In addition, conducting primary research takes time and 

is laborious. Additionally, additional time will be needed overall for planning, data collecting, and 

data analysis. Other restrictions include responder skewed opinions based on prior experiences, 

their inability to comprehend a question, and so on. All of these factors contribute to erroneous 

and biassed data that will damage the results of the research. 

Additionally, the design of this study ensures that it won't affect any participant, expert, or 

stakeholder. No physical data collection approach is used for the convenience of the researcher 

and the participants. The questionnaire was filled out online in soft form and all respondents were 

contacted online (mostly via email). Due to scheduling constraints, they were not called during 

business hours but rather were asked to react during their free time. The questionnaire was not 

made to be very lengthy because responders' time is vital, and it can be completed in less than 10 

minutes. No participant was coerced into taking part or answering the questionnaire; instead, they 

were politely asked. If any personal information is requested, it will be kept confidential and not 

be shared with anybody or used in the study. The asking of really sensitive or private questions 

avoided. The collected data was analyzed using SPSS measures to determine the capacity of green 

building materials in the building procedure, the understanding/knowledge level of the 

stakeholders involved in the green construction initiative developments, the industries' efforts 

toward maintainable green materials, and the usage of the ecologically friendly resources in the 

building process. 



8 

 

Findings and Analysis 

53 replies in total were gathered. They were all gathered online, and the respondent ratio totaled 

46 responses from men (86.8%) and 7 responses from women (13.2 percent ). The majority of the 

participants were between the ages of 18 and 35; of those, 19 (35.8%) had earned an undergraduate 

degree or its equivalent, 29 (54.7%) had earned a post-graduate degree or its equivalent, and 5 

(9.4%) had earned a PhD. 

 

Figure 4.4. 1 Gender of Respondents 

 

 

Figure 4.4. 2 Age of the participants 
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Figure 4.4. 3 “Qualification of the participants” 

  

When participants were polled on using environmentally friendly, sustainable materials during the 

construction process, the mean response rate was 54.64 percent. This is due to the fact that 61.61 

percent of respondents were aware of its negative environmental impact. Based on this 

information, 69.86% of participants supported the construction industry's transition to sustainable 

practices by adopting green building materials. This is due to the fact that these individuals 

understand the significance of green cement. The participants did not, however, concur that green 

cement costs less than ordinary cement and that the finished construction is more environmentally 

beneficial. 
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gender N Mean Rank Sum of Ranks 

Q Male 46 26.18 1204.50 

Female 7 32.36 226.50 

 

Figure 4.4. 4 “Presence of sufficient green building materials” 

 

 Gender  N  Mean Rank  Sum of ranks  

Q Male 46 26.13 1202.00 
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Female 7 32.71 229.00 

 

Figure 4.4. 5 “Influence of traditional elements on construction process”  

 

 Gender  N  Mean Rank  Sum of ranks  

Q Male 46 25.64 1179.50 

Female 7 35.93 251.50 

 

Figure 4.4. 6 “Mandatory requirements for shift towards green building materials” 

The results also showed that 63.13 percent of the participants were in agreement for the promotion 

of environmentally friendly material in the construction process. As a result, 71.73 percent of the 

participants showed an agreed or strongly agreed response towards the utilization of renewables 

substantial and technologies at sites. Along with all of these measures, energy audits at sites are 

also of great significance. These audits keep a track of resource consumption and measure the 

emission of CO2 from the consumption of material, which allows it to be evaluated whether or not 

work is being done at the site in accordance with the environmental protection measures. 
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 Gender  N  Mean Rank  Sum of rank 

Q Male 46 26.63 1225.00 

Female 7 29.43 206.00 

 

Figure 4.4. 7 Promotion of environment friendly materials 

 

 Gender  N  Mean Rank  Sum of Ranks  

Q Male 46 26.34 1211.50 

Female 7 31.36 219.50 
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Figure 4.4. 8 Usage of renewable energy technologies onsite 

 

 Gender  N  Mean Rank  Sum of Ranks  

Q Male 46 27.11 1247.00 

Female 7 26.29 184.00 

Total 53 
  

 

Figure 4.4. 9 Importance of energy audit in buildings 

 

According to the findings of the research questionnaire's analysis, the bulk of the respondents were 

male respondents, and a total of seven females participated in this study. Many of the respondents 

were between the ages of 18 and 25, while the majority of them were between the ages of 26 and 

35. The majority of those who participated in the survey held a degree from an institution of higher 

education at the post-graduate level, the vast majority of them held graduate degrees, and a handful 

of them held doctoral degrees. In addition, respondents indicated that environmentally friendly 

building materials are readily available in the construction sector. In addition, the stakeholders that 

were part in the process of developing the green building initiative have a comprehensive 

understanding of these materials. It was determined that the stakeholder has a very real influence 
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on the construction process for the usage of green building material when the total score was 

computed using the percentage replies of the participants as well as the rank sum through SPSS 

testing. The responses from the respondents demonstrated that there is a correlation between 

environmentally sustainable construction and sustainable construction practises in general. The 

industry is aware of the importance of this aspect of using environmentally friendly products that 

are sustainable. It is challenging to maintain command over the complexities of the construction 

industry throughout its entire lifecycle. This challenge begins when an organisation is awarded a 

project and continues through the hiring of employees, delivery of the appropriate materials, 

supplies, and facilities to the site, and the construction of an infrastructure that is environmentally 

sustainable. For this reason, there is an urgent requirement for a sustainable design in construction 

practices. This design must be able to reduce emissions and other waste products over the course 

of the entire project, be tracked by relevant data, be measurable, and be tracked by relevant data. 

 It is abundantly obvious from the comments that cement is currently a matter of 

intense discussion within the construction sector. Cement and clay are the primary components of 

building materials, such as concrete. The difference between these more recent varieties of 

concrete and traditional concrete is that the latter makes use of aggregates that are not renewable, 

whereas the latter uses aggregates, that are friendlier to the environment. Recycled paper fiber, 

hemp, and even sawdust and splinters of wood have all been used in the production of building 

materials that have properties similar to concrete. The research came to the conclusion based on 

the findings that the utilization of energy audits is a significant source of the usage of green 

materials, which is a vital step toward making our environment eco-friendlier. The results also 

revealed that 64.35 percent of respondents said that the construction industry consistently works 

to improve its workers' familiarity with green building materials. Furthermore, they agreed that 

there must be adoption of renewable technologies at sites, and implementation of energy audits 

must be ensured, in order to prevent the emission of harmful CO2 through the construction process. 

However, when it came to the prices of environmentally friendly building materials, the mean 

score that was calculated was high in comparison with the other factors, which made it abundantly 

clear that the prices of environmentally friendly building materials are not affordable in 

comparison to the prices of traditional elements. In comparison to the other replies, the percentage 

of those who commented on the prices was rather low across the board. 
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Conclusion 

The term "green building" refers to the preparation of a building's design, as well as the usage of 

its materials, that are environmentally maintainable and resourceful well-organized throughout the 

entirety of the building's construction, including its operations, maintainability, and their eventual 

demolition. This method both expands and replaces the conventional approach to building design, 

with the overarching goal of reducing the overall impression that the built environment has on 

human health and the natural environment. According to the findings of the survey, the majority 

of the parties concerned with the building process are of the opinion that there is an adequate 

supply of environmentally friendly building materials available in the industry because the 

conventional components of the building process have a detrimental impact on the natural world, 

this can be employed to develop environmentally friendly buildings. As a result, there is consensus 

among the stakeholders regarding the demands placed upon the industry to make the transition 

toward environmentally friendly products. 

           First and foremost, the vast majority of sectors already have appropriate statutory standards 

in place for the transition to environmentally friendly building materials. Therefore, in order to 

make our planet friendlier to the environment, the research came to the conclusion that it is 

essential to make a shift toward using renewable construction materials. Additionally, a focus on 

the utilization of energy audits may be helpful in controlling the harmful emission of gases that 

are caused by construction processes, materials, and technologies. On the basis of this conclusion, 

it is recommended that if a company wants to stay within a regular budget while enjoying the 

maximum benefit of a sustainable building, then all strong guidance must be directed by a green 

attitude from the very beginning. This is the case even if the company is just beginning the process 

of constructing a sustainable building. It is imperative to employ designers, engineers, suppliers, 

and advisors who are knowledgeable with a various diversity of innovative green methods and 

features and have development and structure expertise with a variety of green building before 

beginning the process of green infrastructure planning and design. This can be accomplished by 

employing the following project team members: architects, engineers, contractors, and consultants. 

In addition to this, the choice of location is also of critical importance. In addition, the management 

team needs to conduct a cost-benefit analysis on each component before assigning funds for an 

environmentally friendly building project that can be completed within a normal budget. In 
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addition, an effective site plan can reduce the amount of on-site substructure, such as roads and 

parking lots, as well as all of these factors will gain LEED points, cut costs, and reduce the facility's 

and infrastructure's carbon footprint. For example, IBM Tivoli Systems has designated 63 acres 

(70 percent) of its 90-acre corporate property in Austin, Texas, for vacant land use. 
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