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ABSTRACT 

The complexity and fragmented nature and the multiple stakeholders in the construction 

industry often make it difficult to come up with a firm decision regarding sustainable building 

materials selection. The wrong choice could negatively impact the project objective and 

performance outcome. This study assessed the critical factor influencing the choice of 

sustainable building materials (SBM) selection on construction projects in the Southeast 

geopolitical zone of Nigeria. Data were collected using a well-structured questionnaire, non-

probability (purposive and snowball) sampling techniques, and an internet-mediated survey. 

Data analyses were carried out using the appropriate descriptive and inferential statistical 

tools and exploratory factor analysis (EFA). The study revealed recycled plastic, natural clay 

and mud, stone, bricks and tile, cellulose, stray bales, grasses, limestone, and wood timber, 

are the commonly used sustainable building materials. Also, their level of awareness is high 

while their adoption is moderate. EFA revealed that the major clusters of determinants of the 

choice of green building materials are: emissions minimisation, low running cost and 

reusability, low thermal and energy consumption efficiency, low cost and high health and 

safety consideration and waste minimisation. The key factors influencing the choice of 

sustainable building materials selection in construction are: reducing greenhouse gas 

emissions from buildings, materially embodied energy cost, operating and maintenance costs, 

non-toxic or low toxic emissions generated by the products/materials, recyclability of the 

building materials, availability of the technical skills, renewable (reusable) properties, 

inhibiting the impact of buildings on the environment, safety and health of the occupants, and 

appearance and aesthetic. It is recommended that consideration be given to these factors in 

selecting sustainable/green building materials in the designs and specifications of 

construction projects. 

KEYWORDS: Construction industry, Construction project, Green building, Nigeria, 

Sustainable building materials. 
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INTRODUCTION 

The construction industry of any country drives infrastructure development and by extension, 

reinforces economic development. According to Onyeagam et al. (2019), the construction 

industry stimulates and influences employment creation and national economic growth. In the 

quest of both the developed and developing countries to meet the infrastructural needs of their 

citizenry, they utilise the construction organisations in the industry to provide roads, rail 

tracks, recreational facilities, bridges, residential and commercial buildings, and other 

infrastructures. These physical and social infrastructures are developed in response to the 

ever-growing human population (John et al., 2019), and their needs. In the same vein, 

Enshassi et al. (2016) submit that additional infrastructure and facilities are required to 

support the economic development of growing economies. Thus, a large quantity of water, 

energy, and material resources are consumed (Ding et al., 2010; Ogunkah & Yang, 2013) to 

provide for the infrastructural needs of the citizenry. 

However, despite the importance of the construction industry, and owing to its huge energy, 

water, and materials resources requirements, its activities contribute massively to 

unsustainable development, which heavily impacts the environment and by extension, the 

economy (Alsanad, 2015). The global environmental issues experienced by nations are caused 

by building and construction-related activities (Hwang & Tan, 2012; Zhang et al., 2011). 

Construction activities put more pressure on natural resources, and according to Majdalani et 

al. (2006), this extra pressure severely affects the environment and living organisms. The 

environmental impact results in loss of bio-diversity and imbalance in the ecosystem (Oke et 

al., 2019). Aside from the activities of the built environment, the transportation and industrial 

process involved have a significant share in the environmental impact (Ahn et al., 2013). The 

processes and products used in conventional construction methods have been blamed for these 

issues (Baloi, 2003). This implies that the traditional conventional construction processes use 

unsustainable and eco-unfriendly materials, and the products are not friendly to the 

environment. 

Sustainable building materials are special materials adapted to achieve sustainable 

construction (Sheth, 2016). They are environmentally responsive and can mitigate 

environmental problems such as greenhouse gas emission, pollution, imbalance in the 

ecosystem, and other issues being experienced with the conventional types. These materials 

are reusable or recyclable and have zero effect on the environment; as such are known as 

‘friends of the environment’ (Oyegiri & Ugochukwu, 2016). It was submitted by Aghimien et 

al. (2016) that SBM meets the need of the present generation without compromising the needs 

of future generations. Therefore, it follows that securing the needs of both the generation of 

people living now, and those of the future is a key driver for SBM popularity and adoption. 

Overall, Ogunkah and Yang (2012) argued that incorporating sustainability in the material 

selection exercise requires an assessment of the significances of prospective material options 

on the environmental, economic, social, sensory, and technical dimensions. 

In Nigeria and other developing countries, extant literature has shown that the level of 

awareness of SBM is high, but their adoption is low (Aghimien et al., 2018a; Alabi, 2012; 

Alsanad, 2015; Anzagira et al., 2019; Aje, 2015; Baron & Donath, 2016; Susilawati & Al-

Surf, 2011). The low adoption level has been blamed on a lot of factors which include: 

awareness and knowledge issues (Aghimien et al., 2018), lack of holistic understanding of the 

green concepts (Baron & Donath, 2016), poor coordination of research efforts (Gomes & 
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Silva, 2007), poor attention to sustainability agenda (Oni, 2015), lack of attention on 

sustainability agenda (Davis & Davis, 2017), among others. Aghimien et al. (2018) further 

posit that the operational mode and process used in the construction industry of Nigeria is 

unfavourable to the attainment of sustainability. However, in a recent study by Jimoh et al. 

(2020), it was found that materials sourced locally were used at the construction phase of 

construction projects. 

There is, however, growing attention on sustainability, as efforts toward eliminating the 

environmental damages inherent in construction activities have drawn attention to the need to 

scrutinise designs and materials choices (Ogunkah & Yang, 2013; Trusty, 2003) before actual 

construction. The choice of building materials and components has an impact on the 

performance of the building. Thus, Architects and design engineers have a lot of work to do 

when writing materials specifications. According to Zhou et al. (2010), accentuate that the 

level of awareness of the extent of the implications of the design decisions of the building 

design professional, utilising material information and techniques available, is dependent on 

several variables. With the presence of a variety of materials and products in the market, the 

choice of selecting befitting materials for building and their components becomes a complex 

task (Ogunkah & Yang, 2013; Zhou et al., 2010). Thus, the job of materials evaluation and 

selection during specification becomes difficult with a wide range of choices, leading to 

wrong choices. The consequence of which is materials failure and underperformance of the 

building (Ding, 2008). Furthermore, at the early design stages, a lot of factors are not 

considered in the course of deciding on materials type, and the impact of this is additional 

expenses in terms of time and cost, general project performance issues (Ding, 2008; Gluch & 

Baumann, 2004). 

Castro-Lacouture et al. (2009) opined that there are many factors to consider by construction 

experts when choosing materials. This choice, however, is influenced primarily by cost, 

appearance, and availability (Ogunkah &Yang, 2013). There is usually a conflict of criteria 

prioritisation when faced with multiple factors, which makes it difficult, complex and 

challenging for building and construction project designers to make a satisfactory choice of 

material selection. Innovation in materials and products development has led to so many 

suitable and eco- and health-sensitive materials and products with varying properties in the 

market. Jahan and Edwards (2013) posit that new and improved materials with superior 

properties and performance are constantly being developed, thus, increasing materials 

alternatives available for the designers and other professionals to choose from. Wastiels & 

Wouters (2008) have earlier submitted that the selection process of materials is made complex 

as it is determined and influenced by abundant prerequisite, decisions and consideration of 

building construction materials options. According to Akadiri (2018), at the design stage, 

parties such as the client, consultants, contractors, quantity surveyors, civil engineers, and the 

government department responsible for legislation; are involved and influence the decision to 

use a certain type of materials. These, however, make the materials selection process and 

decision even more difficult. 

In addition to the foregoing, there is a dearth of studies regarding the variables or factors that 

influence, and are considered during the selection process of sustainable building materials on 

construction projects in Nigeria. Most especially in the geographical area of the current study. 

With this knowledge, this study aims to assess the factors influencing the choice of 

sustainable building materials selection in the construction industry of Nigeria. It seeks to 

identify some of the commonly used materials and determines the level of awareness and 
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adoption in construction projects in the South-Eastern geopolitical zone of the country. To 

achieve the aim, the study assesses the views of clients, consultants, and constructor/sub-

contractors within the study area, regarding the subject under consideration. The clients, 

consultants, and contractors are the key stakeholders in every construction projects. Thus, the 

leadership initiatives of these main contract parties are required to get the needed 

transformation (that is, from conventional buildings to sustainable ones) (Bennett & 

Crudgington, 2003). Professionals such as Quantity surveyors, builders, Engineers (civil and 

services engineers) and architects; have roles to play in materials selection. It follows that the 

task of achieving sustainability is not a one trade or professional affair. Thus, all hands must 

be on deck regarding the achievement of sound and more meaningful sustainable construction 

industry, and projects. The formulated hypotheses that guided this study are:  

H01: There is no significant statistical difference in the respondents’ perception 

regarding the assessed variables within the South-East zone. 

H02: There is no significant correlation between the level of awareness and the level of 

adoption of the assessed sustainable building materials. 

The outcome of this study will be useful to built environment consultants and other 

development experts in making the appropriate decision regarding materials selection for 

achieving sustainable construction projects. Corporate client organisations would also benefit 

from the findings regarding the materials that would benefit the health and comfort needs of 

the office environment for improved employees’ performance and productivity. The study 

will add to the existing and scarce body of knowledge regarding sustainable and/ or green 

construction in Nigeria and other world developing economies.  

The following sections covered the literature review regarding sustainable (green) building 

materials and the factors influencing the choice of their selections. The method employed in 

sampling the target groups of respondents, gathering of data, and tools used for analysing the 

gathered data are also explained. The results obtained are interpreted and discussed and a 

conclusion is drawn with relevant recommendations. 

LITERATURE REVIEW 

Sustainable (Green) building materials 

Green building materials are those construction materials that possess at least a constructive 

environmental feature (Fithian & sheet, 2009). For material or product to be labelled or 

certified as ‘eco’ or ‘green’, they must have been grown or handled under a controlled 

environment that meets sustainable use standards. Thus, according to Badam (2017), Green 

building materials evolve from a process that does not cause inequality in the natural system. 

Peckenham (2016) and Cifani (2017) posit that green building materials production uses raw, 

harmless and safe inputs. These materials are mostly natural and locally occurring materials 

that do not cause harm to the environment. Shiva (2011) states that sustainable building 

materials are those materials that concurrently do the most with the least. These materials fit 

most pleasantly within ecosystem processes and assist in reducing the use of other materials 

and energy. Sustainable construction materials contributed to the achievement of a service-

based economy.  
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Green materials are also known as sustainable materials, and they offer high performance and 

environmental safety. These materials meet the need of both present and future generals. 

Green materials are generally local and renewable, reclaimable, recyclable, and non-toxic 

materials. Green materials and sustainable materials are used interchangeably in this study to 

mean the same thing based on their contribution to environmental safety, greenhouse gas 

emission reduction, climate change reduction. They help reduce the carbon footprint of 

buildings and energy consumption. A summary of the identified green materials from 

literature and expert discussion are shown in Table 1. The majority of these materials and 

products were obtained from the review of literature such as (Cifani, 2017; Fithian & Sheets, 

2009; Kim & Rigdon, 1998; Patil & Patil, 2017; Peckenham, 2016; The Constructor, 2019). 

The experts who contributed to the discussion of the study were later sampled at the data 

collection stage. These experts are consultants, contractors, architects, engineers, project 

managers, builders, and quantity surveyors; they were purposively selected based on their 

experience in the subject of this study.  

Some of these green (sustainable) materials are explained below: 

[i] Bamboo: this is a high and rapid renewable green material that architects seem to turn to 

quickly when a sustainable design is desired, especially for flooring. Bamboo flooring is a 

popular choice for traditional hardwood flooring. It is locally sourced in most of the countries 

of the world. This material has good tensile strength and is lightweight as well as its fast-

growing renewable nature (Cifani, 2017; Peckenham, 2016; The Constructor, 2019). The high 

tensile strength of bamboo makes it a suitable substitute for steel reinforcement in concrete 

(Patil and Patil, 2017). Bamboo is economical, has a good appearance and survives any 

climatic condition (Fithian & Sheets, 2009). 

[ii] Strawbale: this is another green building material that is economical, rapidly renewable, 

have good insulation property, fireproofing, soundproofing, and lightweight. It is a naturally 

occurring material used as framing materials and infill materials in non-load bearing walls. 

Strawbale can be used in place of concrete, wood, gypsum, plaster, fibreglass or stone (Cifani, 

2017; Fithian & Sheets, 2009; Peckenham, 2016; The Constructor, 2019). 

[iii] Mycelium: mycelium is a building material for the future and they are completely natural 

(Peckenham, 2016). It is a mushroom-based material that has found use in building and art 

installation. They are good for high-temperature areas, lightweight and strong, and good for 

insulation of homes (Peckenham, 2016; The Constructor, 2019). 

[iv] Ferrock: Ferrock is a recycled material created with steel dust or ferrous rocks that were 

left on the landfill from industrial processes. This material is concrete-like and it is more 

resilient to weather elements than concrete. In the course of drying and hardening, these 

materials take up Carbon (IV) Oxide (Cifani, 2017; Peckenham, 2016), thus, making them 

carbon neutral and less injurious to the environment. This material can be used in place of 

cement and can be mixed to form staircases, pathways, driveways and other structures 

(Cifani, 2017). 

[v] Wood: Wood is a product of properly managed forests that are renewable and provide 

biodiverse habitats (Peckenham, 2016). Trees absorb Carbon (IV) Oxide as they grow, and 
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the processing of wood does not require a high-energy method. Wastages are encountered in 

converting raw timber to wood boards and other products, but these wastes can be recycled to 

make products like doors, walls, boards, among others (The Constructor, 2019). 

[vi] Wool: wool is a natural alternative for chemical-laden insulation and requires less 

amount of energy to manufacture. Wool increases energy efficiency and provides eco-friendly 

insulation of property (Cifani, 2017). 

[vii] Cork: cork is harvested from trees and does not harm the tree cork is highly renewable 

and have sound hypoallergenic properties (Cifani, 2017; Fithian & Sheets, 2009). Cork has 

found application in flooring in both residential and commercial buildings. This material 

insulates during winter, thus, saves electrical energy. Furthermore, they are fire-resistant, 

liquid resistant and with good soundproofing properties (Cifani, 2017; The Constructor, 

2019). 

[viii] Stone: stone is a durable building material that has found use in exterior works such as 

walling, facings, steps, flooring among others.it has good weather resisting property and can 

last more than 100 years (The Constructor, 2019).  

[ix] Recycled plastic: Concrete is mixed with grounded recycled plastics and trash to produce 

lightweight sustainable materials that can reduce greenhouse gas emissions (Peckenham, 

2016). The use of used plastics helps to reduce waste. 

[x] Natural clay: with proper workmanship, an interior that is pleasing and aesthetically 

sound can be obtained using natural clay plaster. The use of natural clay plaster can help to 

reduce the use of gypsum-based plasters (The Constructor, 2019). 

[xi] Cellulose: this material is a product of recycled paper waste. They are cheap, and because 

of their good insulating properties, have been found to be used globally (The Constructor, 

2019). 

[xii] Earthbag: this material can be commonly seen around check-points, military-based and 

around water banks. They are made with polypropylene bags filled with a pile of earth or 

sand; this material can be used for the construction of walls (The Constructor, 2019). 

[xiii] Lime: Lime is a suitable replacement for cement in building construction; it purifies the 

air by absorbing Carbon and giving out Oxygen. It is less expensive than cement and 

buildings made with lime are more durable than cement made buildings (Patil & Patil, 2017). 

Colour lime plaster used as paint is waterproof and washable, and as time passes, its 

glossiness increase. In relation to conventional painting, it gives enhanced aesthetics (Patil & 

Patil, 2017). Walls painted with colour lime plaster normally give a surface with little or no 

maintenance. 

[ix] Fly Ash: Fly ash is one of the by-products of coal combustion and it is also similar to 

volcanic ash. Fly ash can be used to produce various types of bricks; some of them are Clay 

fly ash bricks, Red mud-fly ash bricks, sand fly ash bricks and fly ash lime/gypsum bricks. 

According to Patil and Patil (2017), some of the social and environmental benefits of fly ash 

include; saving of topsoil, elimination of carbon emission, prevention of dumping of fly ash 

ponds, and provision of all-year-round employment. 
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The literature review and focus group discussion identified thirty-seven (37) green 

(sustainable) building materials. These materials are classified into three (3) major categories 

based on their sources and material makeup. These three classifications are (1) Composite 

Materials/ waste/by-product from building and industrials, (2) Natural occurring materials, 

and (3) Earth materials (see Table 1).  

Table 1: Summary of Identified Green Building Materials 

S/N Green materials  Sources 

A Composite Materials/ waste/by-

product from building and industrials 

 

1 Empty plastic bottles Expert discussion 

2 Worn out tyres Expert discussion 

3 Fly ash Patil & Patil (2017). 

4 Ferrock Peckenham (2016); Cifani (2017) 

5 Recycled steel Cifani (2017) 

6 Hempcrete Peckenham, (2016) 

7 Recycled Plastic Peckenham (2016) 

8 Ashcrete Peckenham (2016) 

9 Timbercrete Peckenham (2016) 

10 Insulated concrete forms The Constructor (2019).  

11 Earthbags The Constructor (2019); Expert discussion 

12 Polyurethane The Constructor (2019).  

13 Cellulose The Constructor (2019).  

14 Polystyrene and isocyanurate The Constructor (2019).  

15 Fibre Cement The Constructor (2019).  

16 Fibreglass The Constructor (2019).  

17 Steel  Kim & Rigdon (1998); The Constructor (2019).  

18 Non-VOC paints Fithian & Sheets (2009); The Constructor (2019). 

19 Insulated Concrete Forms The Constructor (2019).  

20 Structural insulated panels (SIPs The Constructor (2019).  

21 GrassCrete Peckenham (2016) 

B Natural materials  
 

22 Recycled wood Peckenham (2016); Cifani (2017); The Constructor 

(2019) 

23 Mycelium Peckenham (2016); Cifani (2017) 

24 Stray bales Fithian & Sheets (2009); Peckenham (2016); Cifani 

(2017); The Constructor (2019).  

25 Grasses  Focus group discussion 

26 Bamboo Fithian & Sheets (2009); Peckenham (2016); Cifani 

(2017); Patil and Patil (2017); The Constructor (2019). 

27 Coconut fibre Expert discussion 

28 Wood Timber  Kim and Rigdon (1998); Peckenham (2016); The 

Constructor (2019).  

29 Trees  and Leaves  Expert discussion 

30 Wool (Natural Fibre) Cifani (2017); The Constructor (2019).  

31 Cork Fithian & Sheets (2009); Cifani (2017); The Constructor 

(2019).  

32 Rice husk Expert discussion 

33 Cow dung Expert discussion 

C Earth materials 
 

34 Stone  The Constructor (2019) 

35 Bricks and tile Kim & Rigdon (1998) 

36 Limestone  Kim & Rigdon (1998); Patil & Patil (2017); The 

Constructor (2019).  

37 Natural Clay and mud Peckenham (2016); The Constructor (2019).  
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The adoption of these materials is helping to make modern construction to be environmentally 

friendly as they are recyclable, reusable which reduces waste and landfills arising from the 

huge construction wastes. Furthermore, these materials support occupants’ health as they help 

improve air quality, reduce CO2 emissions, and climate change. 

Factors influencing sustainable building materials selection 

There are many factors to be considered before the selection of materials for the construction 

of proposed projects. Wastiels and Wouters (2008) described materials selection as a complex 

process that is impacted and influenced by vast qualifications, judgments and thoughts. Even 

though there are a lot of variables to be considered in the quest for selecting materials at both 

the design and construction phases, efforts should be put at choosing strong, cheap and readily 

available materials (Wastiels & Wouters, 2008). One very vital strategy in the design and 

construction of green buildings is the selection of green (sustainable) building materials and 

products (The Constructor, 2013). The incorporation of green building materials and products 

(GBM&P) in building production assist in the preservation of non-renewable resources 

globally. Thus, the impact on the environment due to the extraction, transportation, 

processing, fabrication, installation, reuse, recycling, and disposal of these building industry 

source materials is reduced (The Constructor, 2013).  

Akadiri (2018) investigated the perception of Architects regarding the factors affecting the 

selection of building materials and found that the client and climate are the most prominent. 

The climatic condition of a region should be given adequate consideration in the choice of 

building materials (Akadiri, 2015; Herda et al., 2017; Marsono & Balasbaneh., 2015). The 

construction process will be improved when the climate of the proposed location of a project 

is given priority in the selection of materials. Thus, there would be financial, economic, social 

and environmental benefits (Marsono & Balasbaneh, 2015). The durability of the finished 

building, the safety of the project outcome, embodied energy, legislation and environmental 

impact; are the factors that influence the decision regarding materials selection in construction 

(Emmitt, 2011). According to The Constructor (2013), the resource efficiency criteria for 

selecting green materials include; recycle content, natural and renewable, resource-efficient 

manufacturing process, locally available, salvaged, refurbished or remanufactured, reusable or 

recyclable, and durable. The indoor air quality (IAQ) criteria include low or non-toxic, 

minimal chemical emissions, moisture resistance, healthfully maintained, and systems or 

equipment. Other criteria include affordability, water conservation, and energy efficiency. 

The safety and health of the occupants have been posited to be important, as they sometimes 

exceed the cost durability of housing projects (Chan & Tong, 2007). It was further maintained 

that putting much emphasis on materials cost at the expenses of health and safety, could have 

a considerable implication on the overall wellbeing of the end-users. In the selection of 

composite sustainable materials, durability, functions and quality of the products should be 

the influencing factors. According to Ljungberg (2007), the choice of sustainable construction 

products is influenced by specific factors, including economic impacts, safe to use, low 

operating and maintenance, highly durable, very satisfying to end-users, customer 

requirements, and market demand environmental impacts. Glavic and Lukman (2007) suggest 

that for complex construction projects, the critical variables to be considered in selecting 

sustainable materials are: rapid renewable periods, low toxin emission, durable and low 

maintenance, easy to handle during building, safe to use and low energy and other resource 

consuming. Similarly, Zhou et al. (2009) identified factors crucial for materials selection to 
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include: recyclable high content, harmless to use, emitting low contaminants, and free from 

harmful contaminants. However, harmless to use tops the most important factors that 

influence the building materials selection process. 

Mora (2007) emphasised the need to use materials technical specification. This document 

could be a very useful input as it gives detailed technical and safety performance of materials. 

According to Mora (2007), the lack of use of the technical aspect of materials has resulted in a 

huge waste of materials and poor performance of construction projects. The quality of end-

product and client’s requirements is the client’s major concern. Identifying factors related to 

the client’s requirements lies in the designers and other professionals at the design stage to 

specify quality materials that could lead to the client’s satisfaction. (Heijungs et al., 2010). 

Besides client satisfaction and materials quality, Heijungs et al. (2010) suggested that at the 

planning and design stages, factors such as the aesthetics of facades, occupants’ satisfaction, 

and landscape quality are importantly considered too. Kim and Rigdon (1998) identified 

fifteen key qualities required to be possessed by a material (product) to be classified as green 

(sustainable) building materials. These qualities influence the choice of selection at the pre-

building phase (manufacture), building phase (use) and post-building phase (disposal). These 

qualities include pollution prevention at manufacture, waste reduction during manufacture, 

contains recycled content,  embodied energy reduction, use of naturally occurring materials, 

construction waste reduction, local materials, energy efficiency, water treatment and 

conservation, use of non-toxic or less-toxic materials, renewable energy systems, higher 

durability, reusability, recyclability and biodegradability. Certain performance criteria 

influence the choice of green building materials selection. These criteria as highlighted by 

(Patil & Patil, 2017) are locally sourced and produced, thermal efficiency, financial viability, 

occupants needs and health considerations, waste and pollution generated in the 

manufacturing process, recyclability of the building materials and the demolished building, 

maintenance costs, use of renewable resources, transport cost and environmental impact, toxic 

emissions generated by the products, and energy requirements in the manufacturing process. 

According to the report by Intel Corporate Responsibility (2008), the decision to build a green 

rated building is influenced by the need to have a building that can provide healthier 

occupants work environment, greenhouse gas emission reduction from the building, and 

inhibiting the overall impact of the building on the environment. While environmental issues 

play a major role in the decision to undertake sustainable construction, a vital consideration is 

also given to the extraction of raw materials and harvesting, manufacturing processes, 

construction methods, and waste disposal from demolition (Kim & Rigdon, 1998). Building 

appearance and aesthetic characteristics should be considered in the course of choosing 

building materials (Ashby & Johnson, 2002). Cagan and Vogel (2002) and Wastiels and 

Wouters (2008) highlighted that visible benefits, efficient safety, fitness for use, durability, 

and serviceability are the six critical factors identified as crucial for selecting sustainable 

products, especially for large public construction projects. Materials characteristics, function, 

use, personality, shape, and manufacturing processes were identified as the elements 

industrial designers should consider during materials selection (van Kesteren et al., 2005). 

The consideration of users’ needs and sustainable resources at the design phase of 

construction projects has been reported (Jimoh et al., 2020). 

The selection of materials, when limited to a range of variables, could hinder the discovery of 

the sustainability properties of some materials (Wastiels et al., 2007). Building and 

infrastructure designers should be well informed about these materials as their benefits are 



INTERNATIONAL JOURNAL OF CONSTRUCTION SUPPLY CHAIN MANAGEMENT Volume 11, Number 2, 2021 

Eze, E.C., Ugulu, R.A., Onyeagam, O.P., and Adegboyega, A.A. (2021). Determinants of sustainable 
building materials (SBM) selection on construction projects. International Journal of Construction 
Supply Chain Management Vol. 11, No. 2 (pp. 166-194). DOI:10.14424/ijcscm110221-166-194 

175 

 

integral and pivotal for achieving sustainability. Although, the factors considered during the 

selection of materials is hinged on both objective and subjective measures. Thus, the quality 

and level of performance that would be obtained in a product or material will be dependent 

upon taking into account the subjective and objective variables (Florez et al., 2010). Ogunkah 

and Yang (2013) found that environmental impacts, site-related issues, cost-effectiveness, 

socio-cultural impacts, technical performance and sensorial effects are the major dimensions 

of assessment criteria for green building materials selection in the production of low-cost 

housing. Table 2 summarises the selected factors influencing the choice of sustainable 

building materials selection in construction projects. 

Table 2 Factors influencing the choice of GBM adoption in construction 
 

Factors influencing the choice of GBM 

utilisation 

Source(s) 

1 Water treatment and conservation The Constructor (2013); Kim & Rigdon (1998) 

2 Naturally occurring materials Kim & Rigdon (1998) 

3 Locally sourced and produced Patil & Patil (2017); The Constructor (2013); Kim & 

Rigdon (1998) 

4 Thermal efficiency Patil & Patil (2017) 

5 Financial viability and economical Patil & Patil (2017);Wastiels &  Wouters (2008); 

Ljungberg (2007) 

6 Occupants needs and health considerations Patil & Patil (2017) 

7 Pollution prevention at manufacture Patil & Patil (2017); Kim & Rigdon (1998) 

8 Waste reduction during manufacture Patil & Patil (2017); Kim & Rigdon (1998) 

9 Recyclability of the building materials  Patil & Patil (2017); Ogunkah & Yang (2013); The 

Constructor (2013); Zhou et al. (2009); Kim & 

Rigdon (1998)  

10 Operating and maintenance costs Patil & Patil (2017); Ogunkah & Yang (2013); 

Ljungberg (2007)  

11 Renewable (reusable) properties Patil & Patil (2017); Ogunkah & Yang (2013);The 

Constructor (2013) 

12 Non-toxic or low toxic emissions generated by 

the products/materials 

Patil & Patil (2017); Ogunkah & Yang (2013); Zhou 

et al. (2009) ; Glavic & Lukman (2007);Kim & 

Rigdon (1998);  

13 Energy required in the manufacturing process Patil & Patil (2017); The Constructor (2013) 

14 Healthier occupants work environment ICR (2008) 

15 Reducing greenhouse gas emissions from 

building 

Ogunkah & Yang (2013); ICR (2008) 

16 Inhibiting the impact of buildings on the 

environment  

ICR (2008) 

17 Readily available and affordable Ogunkah & Yang (2013); The Constructor (2013); 

Wastiels &  Wouters (2008) 

18 Appearance and aesthetic   Ogunkah & Yang (2013); Heijungs et al. (2010); 

Ashby & Johnson (2002) 

19 Fitness for use and client satisfaction Heijungs et al. (2010); Wastiels &  Wouters (2008); 

Ljungberg (2007); Cagan & Vogel (2002) 

20 Durability and serviceability  Wastiels &  Wouters (2008); Glavic & Lukman 

(2007); Ljungberg (2007); Cagan & Vogel (2002); 
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21 Safety and health of the occupants Ogunkah & Yang (2013); Zhou et al. (2009); 

Wastiels & Wouters (2008); Glavic & Lukman 

(2007); Ljungberg (2007); Chan & Tong (2007); 

Cagan & Vogel (2002) 

22 Occupants comfort and satisfaction Ljungberg (2007); Heijungs et al. (2010) 

23 Rapid renewable periods Glavic & Lukman (2007); Kim & Rigdon (1998) 

24 Easy to handle during building Ogunkah & Yang (2013); Glavic & Lukman (2007)  

25 Low energy and other resource-consuming Wastiels &  Wouters (2008); Glavic & Lukman 

(2007); Cagan & Vogel (2002) 

26 Construction waste reduction Kim & Rigdon (1998) 

27 Geographic Location of Building Site  Ogunkah & Yang (2013) 

28 Building Regulation and Certification for Use Ogunkah & Yang (2013); Emmitt, 2011 

29 Environmental Statutory Compliance  Ogunkah & Yang (2013); Emmitt, 2011 

30 Capital Cost (Economic Status of the Client)  Ogunkah & Yang (2013) 

31 Material Embodied Energy Cost  Ogunkah & Yang (2013); Emmitt (2011); Kim & 

Rigdon (1998) 

32 Material Compatibility with Traditions  Ogunkah & Yang (2013) 

33 Compatibility with Client’s requirement & 

Preference 

Akadiri (2018); Ogunkah & Yang (2013) 

34 The climatic condition of the place/region Akadiri (2018) 

35 Availability of the Technical Skills  Ogunkah & Yang (2013) 

 

RESEARCH METHODOLOGY 

This study aims to assess the critical factor influencing the choice of sustainable building 

materials selection in the construction industry of Nigeria, with the view to identifying some 

of the commonly used materials and determines their level of awareness and adoption in 

building construction projects in the South-East geopolitical zone of the country. The zone 

houses five states and they are Abia state, Anambra state, Ebonyi state, Enugu state, and Imo 

state. With a view to leveraging the number of participants across these states, the study 

gathered data from the state capitals as they are mostly urban (Adedeji & Fa, 2012). 

According to Nwankwo et al. (2012), these state capitals contain a lot of housing estates with 

conventional buildings that are undergoing modifications to make the buildings sustainable. 

Thus, this implies that efforts are targeted towards making buildings and other infrastructures 

sustainability compliant in the region. Furthermore, most government developmental and 

beautification and upgrading projects are usually concentrated in the state capital. 

The study used a focus group and questionnaires in the collection of data. The Focus group 

method was developed in medical and marketing studies but has since found use in social 

science studies (Parker & Tritter 2006). One focus group of 10 members who are 

experienced/ knowledgeable in the subject of this study met virtually via the MS Teams and 

the researchers moderated the discussion session. The ten members of the focus group are 

within the range proposed by (Krueger & Casey, 2000). The experts that made up the focus 

group were (2 Consultants, 1 Contractor, 2 Architects, 2 Engineers, 1 Project manager, 1 

Builder and 1 Quantity Surveyor). They were purposively selected based on their experience 

in the subject of this study. Literature review aided in the list of questions regarding green 

building materials identification. The use of a focus group helped improve the quality of data 
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collected and gave insight into the direction of the research method. Two sampling techniques 

were adopted to administer the well-structured questionnaire used as the research instrument. 

The use of the questionnaire was premised on the need to reach the participants who are 

scattered across the five states in the zone. According to Tan (2011), the questionnaire is easy 

to use and it’s suitable that would cover a large audience in a shorter time. Thus, the 

questionnaire is common for social research techniques (Blaxter et al., 2001). This study used 

a mixed research method involving the qualitative data from the focus group and quantitative 

data from the use of the questionnaire. 

A purposive sampling technique was initially used in the administration of the questionnaire 

to clients, consultants, contractors/subcontractors and construction professionals within the 

states of the zone. Sustainability attainment in the construction industry begins with the 

incorporation of SBM at both the design and construction phases (Jimoh et al., 2020), hence, 

the sampling of both design and construction stakeholders. Purposive sampling was used in 

other to leverage the qualities possessed by the participants (Etikan et al., 2016). This was 

achieved by first identifying and selecting participants who met the set condition and willing 

to participate in the survey (Cresswell & Plano, 2018). To obtain rich, quality, and unbiased 

data, only participants who have worked for at least five years in construction were sampled 

who are aware of green (sustainability) construction concepts and are still engaged in the 

construction industry. The questionnaire stated these criteria to ensure that only qualified 

participants took part in the survey. Also, to ensure that only participants within the study area 

took part in the study, the region and the states from which responses were expected were 

stated. The researchers self-delivered the questionnaire with the help of trained research 

assistants. 

Snowball sampling techniques were further used to increase the number of participants and 

coverage. The Snowball sampling technique potentially increases the sample size 

significantly (Atkinson & Flint, 2001), the technique is dependent on referrals 

(Ahmadzadehasl & Ariasepehr, 2010; Heckathorn, 2011). Furthermore, the set characteristic 

expected to be possessed by the participants also informed the use of this sampling method. 

Snow sampling techniques are the most efficient and economical and time-saving method of 

reaching specific groups that might be difficult to access (Naderifar et al., 2017; Hejazi, 

2006). This sampling technique was used successfully through an internet-mediated survey. 

Internet-mediated research, according to Padayachee (2016) involves the use of online 

platforms such as social media platforms. The online platforms save cost and time and allow 

for prompt access to a large audience with common interests (Wright, 2005), and who can be 

impracticable to reach. Google form was used to re-create the questionnaire, and the link was 

sent to the selected professionals and contractors/subcontractors social media groups such as 

LinkedIn, WhatsApp, and email addresses of some of the earlier identified participants across 

the zone. 

Besides, the study could not ascertain the population and sample size because there was no 

database where construction-based professionals, contractors/sub-contractors, consultants and 

clients with the set characteristics could be obtained. The questionnaire used was designed in 

three parts. The first part harnessed data on the respondents’ general background information. 

The second part was concerned with the rating of the 22 selected SBM from the 37 identified 

from literature; in terms of levels of knowledge and utilisation. The participants were required 

to rate the level of awareness and adoption of the SBM on a 5-point Likert scale; where 1 = 

very low, 2 = low, 3 = moderate, 4 = high, and 5 = very high. In the last part of the 
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questionnaire, the respondents were presented with the 35 selected factors influencing the 

selection of SBM in construction and were required to rate them using a scale of 1 to 5; 

where, 1 = least important, 2 = fairly important, 3 = important, 4 = very important and 5 = 

extremely important. The study devised a decision scale for the level of awareness and 

adoption and importance/significance of the assessed variables as follows; using the mean 

item score value range; 4.5-5.0 ‘Very high’, 3.5 – 4.49 ‘High’, 2.5-3.49 ‘Moderate’, 1.5-2.49 

‘Low’, 0.0 – 1.49 ‘Very low’. The decision scale adopted was modified from the study of 

(Saidu & Shakantu, 2016). The data gathering process took about two months and three 

weeks, and 130 responses were received (79 hardcopy questionnaires and 51 Google Form 

responses). Since the emphasis of the study is on richness and quality of data and not on 

quantity thus, 130 responses received were deemed adequate for analysis. It was 

impracticable to determine the response rate as there was no established population or sample 

size to relate the number of responses to. 

Percentage, frequencies, mean item score (MIS), paired sample t-test, Kruskal-Walis test, and 

factor analysis were used to analyse the gathered data. Percentage and frequency were used to 

analyse data collected on the background information of the respondents. Data collected on 

the level of awareness and adoption of SBM were analysed using MIS and paired sample t-

test. Mean item score was used to rank the variables and the pair sample t-test was use to 

compare the level of awareness and level of adoption of the assessed materials. Paired sample 

test was used to determine the relationship between the perceived level of awareness and the 

extent of adoption of SBM. The paired sample t-test, sometimes called the dependent sample 

t-test, is a statistical procedure used to determine whether the mean difference between two 

sets of observation is zero. Also, the mean item score (MIS) was used to analyse and rank the 

data collected on the factors influencing SBM selection. The ranking of the factors was done 

by considering the standard deviation (SD) alongside the mean item scores. The most 

frequently adopted descriptive analysis effectively identifies critical factors amongst 

numerous discrete factors, and has found use among construction management researchers is 

the MIS (Chan et al., 2017). In addition, where two variables or more have the same values of 

MIS, the one with the lower value of SD is ranked higher. This is in adherence to the 

submission of Field (2005) who posits that where the mean score of more than one variable is 

the same, the variable with the smallest SD is ranked first. Kruskal-Walis test was used to 

determine whether there is a significant statistical difference in the pattern of the ranking of 

the assessed factors influencing the selection of SBM. The sampling of different construction-

related stakeholders with a diverse profession would normally result in a disproportional 

ranking of variables (Oke et al., 2020), based on their subjective perceptions. Hypothesis 

(H01) was tested using Kruskal-Walis test. 

Exploratory Factor analysis (EFA) was also conducted to reduce the number of variables, 

group them into manageable proportions. The EFA helps in the identification of variables 

with the best fit and cluster them for valuable and better insight and interpretations (Brown, 

2015; Field, 2000). Factor analysis was applied on the assessed variables using principal 

component analysis (PCA) with a varimax rotation. PCA was found to be appropriate since, 

the object is to summarise the variable into a minimum number of factors for interpretation, 

prediction purposes (Edison and Singla, 2020; Hair et al., 2010). The suitability of the 

assessed variable to factor analysis was determined by consideration of the sample size, the 

number of variables, Kaiser–Meyer–Olkin (KMO), Bartlett test of sphericity and 

commonalities. While there is no acceptable threshold for the number of variables and sample 
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size, once the criteria for KMO, Bartlett test of sphericity, and communalities are reached, 

EFA can be run. The values of KMO and Bartlett test of sphericity (see values of the factors 

Influencing SBM selection in row 5 of Table 3). The communalities for the Factors 

influencing the choice of SBM adoption in construction ranges from 0.501 – 0.835. Based on 

these and the data reliability index value, EFA was adjudged as suitable for the study. 

Before the analysis of the data collected on the level of awareness and adoption of SBM and 

factors influencing SBM selection, the reliability, construct validity and normality tests were 

carried out. The reliability test returned a Cronbach’s alpha value of 0.805, 0.811 and 0.922 

for the level of awareness, level of adoption, and factors influencing SBM selection 

respectively. The research instrument was deemed highly reliable as these values are far 

above the least value of Cronbach’s of 0.60 suggested by (Hair et al., 2010). The parametric 

assumptions were not met as the normality test carried out using the Shapiro-Wilk test 

returned a significant value of 0.000 (below 0.05 for all assessed variables on the factors 

influencing the choice of SBM selection). Shapiro-Wilk test was used since the sample size is 

less than in 2000 as suggested by (Ghasemi & Zahediasi, 2012). This, therefore, justify the 

use of a non-parametric test such as the Kruskal-Walis test; this test is suitable where the 

respondents’ groups whose views are to be compared are at least three. 

The structural validity test of the adopted measurement scale shows that the scale and EFA 

are valid. This is evident in the values of Kaiser–Meyer–Olkin (KMO) and Bartlett’s test 

obtained. The acceptable range according to Tabachnick and Fidell (2007) is KMO of greater 

or equal to 0.60 and p-value of less than 0.05 for Bartlett’s test (see Table 3). These analyses 

were performed using (SPSS 20, IBM). 

Table 3. KMO and Bartlett’s Test 

  Bartlett’s Test KMO 

Variables tested Approx. Chi-

Square 

df Sig. 

 

Level of awareness of SBM 1645.05 231 0 0.69 

Level of adoption of SBM 2679.76 231 0 0.856 

Factors Influencing SBM selection 4513.82 666 0 0.774 

 

RESULTS AND DISCUSSIONS 

Respondents background information 

The analysis of the respondents’ background Information of the samples in Table 4 reveals 

that Enugu and Imo states have the highest respondents with 40 (30.77%) each. Anambra 

state has the second-highest participants with (14.62%), then, followed by Abia state 

(13.08%) and finally Ebonyi state with (10.77%). Furthermore, the 

contractors/subcontractors’ group is more with 35.38%, followed by construction 

professionals (28.46%), then clients (20.0%), and lastly, the clients with (16.15%). Also, the 

average working experience of the respondents in the construction industry is 14.20 years. 

The breakdown shows that a good number of them have spent about 11-15years with 

(34.62%), followed by 16-20years (24.62%), then 5-10years with (23.08%) and lastly those 

with 20years and above with (17.69%). In terms of highest educational level, those with 
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Bachelor of Science/Technology degree (37.69%) are more, followed by Master degree 

holders with (28.46%), and followed by Postgraduate Diploma (PGD) holders with (16.15%), 

then high national Diploma (HND) with (14.62%) and lastly, those with Doctorate (3.08%). 

With these results, the respondents can be said to have the requisite credentials and working 

experiences to give a reasonable insight into achieving the aim of this study 

Table 4: Respondents background information 

Category Classification Freq. Per cent Cumm. Per cent 

Respondents States Abia state 17 13.08 13.08  

Anambra state 19 14.62 27.69  

Ebonyi state 14 10.77 38.46  

Enugu state 40 30.77 69.23  

Imo state 40 30.77 100.00  

TOTAL 130 100 

 

Group of respondents construction professional 37 28.46 28.46  

consultants 21 16.15 44.62  

clients 26 20.00 64.62  

contractors/subcontractors  46 35.38 100.00  

TOTAL 130 100 

 

Working experience (in years) 5-10 years 30 23.08 23.08  

11-15 years 45 34.62 57.69  

16 - 20 years 32 24.62 82.31  

20 years and above 23 17.69 100.00  

TOTAL 130 100 

 

Highest Educational level HND 19 14.62 14.62  

PGD 21 16.15 30.77  

BSc/Btech 49 37.69 68.46  

Master degree 37 28.46 96.92  

Doctorate 4 3.08 100.00 

  TOTAL 130 100   

 

Stakeholders levels of Awareness and adoption of SBM 

Table 5 shows the results of construction stakeholders’ perception of the level of awareness 

and adoption of identified sustainable building materials. In terms of awareness level, the top 

ten SBM with a high level of awareness about their existence are: Recycled Plastic 

(MIS=4.38), natural Clay and mud (MIS=4.37), Stone (MIS=4.34), Bricks and tile 

(MIS=4.23), Cellulose (MIS=4.22), Stray bales (MIS=4.17), Grasses (MIS=4.09), Limestone 

(MIS=3.94), Wood Timber (MIS=3.88) and Earthbags (MIS=3.84). While the level of 

adoption of these materials shows that the most adopted are: Stone (MIS=3.9), natural Clay 

and mud (MIS=3.96), Bricks and tile (MIS=3.92), Recycled Plastic (MIS=3.89), Cellulose 

(MIS=3.89), Stray bales (MIS=3.80), Grasses (MIS=3.60), Limestone (MIS= 3.56), Wood 

Timber (MIS=3.46), Recycled wood (MIS=3.42) and Coconut fibre (MIS=3.42). 
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Table 5  Stakeholders Awareness Level and Adoption of SBM 

    Awareness Level Adoption level 

S/No Green materials  MIS S.D  Rank MIS S.D Rank 

1 Worn out tyres 3.21 1.3792 20th 3.21 1.3792 15th 

2 Fly ash 3.41 1.418 16th 3.41 1.418 12th 

3 Ferrock 3.38 1.2406 17th 3.02 1.3495 18th 

4 Recycled Plastic 4.38 0.9432 1st 3.89 1.421 4th 

5 Earthbags 3.84 1.2686 10th 3.39 1.5122 13th 

6 Polyurethane 3.37 1.3704 18th 2.92 1.4362 21st 

7 Cellulose 4.22 1.2199 5th 3.89 1.5262 4th 

8 Non-VOC paints 3.25 1.3472 19th 2.94 1.3683 20th 

9 Recycled wood 3.81 1.5804 11th 3.42 1.7735 10th 

10 Mycelium 3.49 1.1697 15th 3.21 1.3848 15th 

11 Stray bales 4.17 1.2767 6th 3.8 1.5819 6th 

12 Grasses  4.09 1.3494 7th 3.6 1.6311 7th 

13 Bamboo 3.57 1.4464 14th 3.38 1.5065 14th 

14 Coconut fibre 3.81 1.5804 11th 3.42 1.7735 10th 

15 Wood Timber  3.88 1.5026 9th 3.46 1.708 9th 

16 Wool (Natural Fibre) 2.58 1.1266 22nd 2.28 1.163 22nd 

17 Cork 3.68 1.5504 13th 3.19 1.6848 17th 

18 Rice husk 3.21 1.3792 20th 2.95 1.5038 19th 

19 Stone  4.34 0.9609 3rd 3.97 1.441 1st 

20 Bricks and tile 4.23 1.0458 4th 3.92 1.4308 3rd 

21 Limestone  3.94 1.2248 8th 3.56 1.5097 8th 

22 Natural Clay and mud 4.37 0.8904 2nd 3.96 1.3776 2nd 

 

It is obvious from the result that there is a level of relationship between the level of awareness 

of these materials and their extent of adoption. Even though these materials have a different 

ranking from one another, the top nine materials under the level of awareness are also the top 

nine under the level of adoption. However, the awareness level of 14 (63.64%) of the 

materials is ‘high’ and 8 (36.36%) of them is moderate. The average MIS under the level of 

awareness is 3.74, thus, the level of awareness of the assessed SBM is high. With regards to 

the level of adoption, 13(50.09%) of these materials have a ‘moderate’ level of adoption, 8 

(36.36%) have a ‘high’ adoption level and 1(4.55%) have a low level of adoption. and 

adoption ranges from ‘average to very high. The average MIS under the level of adoption is 

3.40, thus, the level of adoption of the assessed SBM is ‘moderate’. It can be concluded that 

the level of awareness is high and the level of adoption of green building materials is growing 

in Nigeria. These results obtained in this section corroborate the findings of (Aghimien et al., 

2019a; Anzagira et al., 2019; Aghimien et al., 2018a; Aje, 2015; Jimoh et al., 2020). The high 

level of awareness is attributed to the work experience of professionals in the construction 

industry (Aghimien et al., 2019a). While the level of usage of sustainable materials might be 

high, there are still appreciable levels of non-integration (adoption) of these materials in 
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construction. There is evidence of the incorporation of sustainable construction materials in 

the construction phase of construction projects (Jimoh et al., 2020). However, this result is not 

in line with the finding of Susilawati and Al-Surf (2011) who reported that a good percentage 

of the masses lack the knowledge and the awareness of the existence of green construction. 

Effective knowledge management has also helped in the integration of sustainable concepts in 

new projects. This was pointed out by Jimoh et al. (2020), who submitted that drawing from 

lessons learnt from previous projects, subsequent construction projects of a university in 

North-East Nigeria adopted sustainable components at the design and construction phases. 

This assessment means that while the level of awareness is high, the level of adoption is low 

compared to the knowledge of the existence of green building materials. This further means 

that a lot still a has to be done to ensure that every stakeholder is doing their part in 

contributing to the sustainability agenda. 

Critical Factors influencing the choice of SBM selection in construction 

The Kruskal– Wallis test result in column 6 and 7 of Table 6 shows that seven (20.0%) of the 

assessed factors has a p-value < 0.05. This implies that a divergence of perception in the 

rating of these variables the respondents from the different states within the same zone. These 

variables are healthier occupants’ work environment, inhibiting the impact of buildings on the 

environment, Appearance and aesthetics, Fitness for use and client satisfaction, Building 

Regulation and Certification for Use, Capital Cost (Economic Status of the Client) and 

Climatic condition of the place/region. Hypothesis (H01) is rejected on these variables owing 

to the significant p-value. However, 28 (80.0%) of the assessed factors had a p-value greater 

than 0.05, implying that there a no significant statistical difference in the rating by the 

respondents. Thus, respondents’ opinions on these variables converged. The construction 

industry stakeholders agree on the factors assessed in this study. Thus, based on the 

significant p-value (Sig. ≥ 0.05) obtained, the hypothesis (H01) is accepted.  

Regarding the factors influencing SBM selection in construction is displayed in Table 6, it 

can be seen from the result that the top ten critical factors influencing the selection of 

sustainable building materials are Reducing greenhouse gas emissions from building 

(MIS=4.207, SD=0.8136), Material Embodied Energy Cost (MIS=4.162, SD=0.9133), 

Operating and maintenance costs (MIS=4.146, SD=0.8546), Non-toxic or low toxic emissions 

generated by the products/materials (MIS=4.131, 0.8926), Recyclability of the building 

materials (MIS=4.131, SD=0.9835), Availability of the Technical Skills (MIS=4.078, 

SD=1.0195), Renewable (reusable) properties (MIS=4.078, SD=1.0202), Inhibiting the 

impact of buildings on the environment (MIS=4.077, SD=0.8946), Safety and health of the 

occupants (MIS=4.077, SD=0.9369), and Appearance and aesthetic  (MIS=4.054, 

SD=0.8919). While, the least five factors are Geographic Location of Building Site 

(MIS=3.269, SD=1.3106), Environmental Statutory Compliance (MIS=3.262, SD=1.2108), 

Capital Cost (Economic Status of the Client) (MIS=3.231, SD=1.0531), Easy to handle during 

building (MIS=3.162, SD=1.0841), Construction waste reduction (MIS=2.977, SD= 1.2102). 

The mean item score ranges from 4.207 to 2.977 and the average for the thirty-five assessed 

factors is (MIS =3.801, SD =1.0615). This implies that regardless of the relative ranking of 

these factors, they are all highly important and are considered in selecting the type of 

sustainable materials to use on construction projects in Nigeria, and by extension other 

developing countries that have not to gain wide-scale adoption and attainment of 

sustainability. 
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Table 6. Factors influencing the choice of SBM adoption in construction 
  

MIS S.D Rank Kruskal Wallis Test 

S/N Factors influencing the choice of GBM a 

   

Chi-

Square 

Sig. Decision 

1 Water treatment and conservation 3.90 1.225 17 4.683 0.274 Accept 

2 Naturally occurring materials 4.05 1.077 12 7.166 0.111 Accept 

3 Locally sourced and produced 4.05 0.999 10 0.869 0.929 Accept 

4 Thermal efficiency 4.01 0.944 14 0.314 0.989 Accept 

5 Financial viability and economical 3.99 0.984 15 1.479 0.830 Accept 

6 Occupants needs and health considerations 3.75 1.214 25 4.713 0.318 Accept 

7 Pollution prevention at manufacture 3.89 1.097 19 1.374 0.849 Accept 

8 Waste reduction during manufacture 3.29 1.156 30 7.599 0.107 Accept 

9 Recyclability of the building materials  4.13 0.983 5 4.051 0.399 Accept 

10 Operating and maintenance costs 4.15 0.855 3 6.857 0.128 Accept 

11 Renewable (reusable) properties 4.08 1.02 7 6.149 0.180 Accept 

12 Non-toxic or low toxic emissions generated by the 

products/materials 

4.13 0.893 4 8.065 0.088 Accept 

13 Energy requires in the manufacturing process 3.79 1.374 23 8.054 0.090 Accept 

14 Healthier occupants work environment 3.79 1.322 24 52.15 0.000** Reject 

15 Reducing greenhouse gas emissions from building 4.21 0.814 1 7.334 0.119 Accept 

16 Inhibiting the impact of buildings on the environment  4.08 0.895 8 21.19 0.000** Reject 

17 Readily available and affordable 3.96 1.067 16 3.47 0.482 Accept 

18 Appearance and aesthetic   4.05 0.892 10 25.03 0.000** Reject 

19 Fitness for use and client satisfaction 3.82 1.055 22 13.81 0.008** Reject 

20 Durability and serviceability  3.66 1.198 26 2.356 0.642 Accept 

21 Material Compatibility with Traditions  3.86 1.032 20 7.635 0.091 Accept 

22 Occupant’s comfort and satisfaction 3.89 1.006 18 8.519 0.074 Accept 

23 Rapid renewable periods 3.84 0.995 21 4.481 0.334 Accept 

24 Easy to handle during building 3.16 1.084 34 8.002 0.091 Accept 

25 Low energy and other resource-consuming 3.55 1.05 27 7.037 0.134 Accept 

26 Construction waste reduction 2.98 1.21 35 1.975 0.740 Accept 

27 Geographic Location of Building Site  3.27 1.311 31 7.109 0.130 Accept 

28 Building Regulation and Certification for Use 3.54 1.058 28 13.12 0.011** Reject 

29 Environmental Statutory Compliance  3.26 1.211 32 9.378 0.052 Accept 

30 Capital Cost (Economic Status of the Client)  3.23 1.053 33 10.56 0.032** Reject 

31 Material Embodied Energy Cost  4.16 0.913 2 8.712 0.064 Accept 

32 Safety and health of the occupants 4.08 0.937 9 7.217 0.125 Accept 

33 Compatibility with Client’s requirement & Preference 4.02 1.034 13 7.083 0.132 Accept 

34 The climatic condition of the place/region 3.44 1.175 29 25.08 0.000** Reject 

35 Availability of the Technical Skills  4.09 1.019 6 3.331 0.504 Accept 

**Sig. < 0.05 
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The result obtained in this study is in line with the findings of (Chan & Tong, 2007; Emmitt, 

2011; Patil & Patil, 2017; The Constructor, 2013). Among the factors that influence the 

decision of materials selection is the safety of the environment and embodied energy (Emmitt, 

2011). Among the resource-efficient and indoor air quality criteria submitted by 

TheConstructor (2013) that are considered during the selection of green building materials 

include; recycle content, natural and renewable, reusable or recyclable, non-toxic and minimal 

chemical emissions, and energy efficiency. Chan and Tong (2007) posit that the safety and 

health of the occupants are sometimes given priority over the cost and durability of 

sustainable housing projects. It follows that where the emphasis is placed on cost, the health 

and wellbeing of the end-users will be affected. Similarly, high recyclable content, harmless 

to use, low emission of contaminants were highlighted by (Zhou et al., 2009), as the crucial 

factor that impacts materials selection of SBM. 

Patil and Patil (2017) highlighted certain performance criteria that influence SBM selection. 

These criteria are occupants’ needs and health considerations, recyclability, recyclability of 

materials, a renewable resource, low maintenance costs, reduced environmental impact 

through pollution, and toxic emissions reduction. The availability of technical skills for 

incorporating SBM in construction activities is another critical factor required to be 

considered in selecting materials. Green buildings are attractive and appealing to the eye, as 

such, this quality also influences the choice of materials to achieve a good appearance and 

aesthetic (Ashby and Johnson, 2002). Ogunkah and Yang (2013) maintained that sensorial 

effects, which have to do with aesthetics as one of the critical factors considered in the choice 

of selection of sustainable building materials. 

PCA and factor extraction and discussion 

Factor analysis was conducted using principal component analysis (PCA), and the method of 

extraction is varimax rotation. Five (5) factors with eigenvalues of 1.0 and above were 

retained, and these factors accounted for more than 50% of the total cumulative variance. This 

supports the submissions of (Pallant, 2007; Stern, 2010). The factor loading of factors 

retained are 0.50 and above, and the number of variables loaded in each component range 

from 5 and above. This supports the submissions of Pallant (2007) and Spector (1992) (see 

Table 7). 

The 1st component has 11 variables loaded under it, and they account for 27.60% of the total 

variance explained (TVE). This component is regarded as ‘Emissions minimisation’. This was 

based on the latent characteristics of the variables that loaded under it. These variables are; 

reducing greenhouse gas emissions from building, non-toxic or low toxic emissions generated 

by the products/materials, appearance and aesthetic ,inhibiting the impact of buildings on the 

environment, durability and serviceability, occupants needs and health considerations, 

healthier occupants work environment, compatibility with client’s requirement & preference, 

occupants comfort and satisfaction, environmental statutory compliance, and climatic 

condition of the place/region. 

The 2nd component accounts for about 12.68% of the TVE, with seven items loaded under it. 

A cursory look at these factors: operating and maintenance costs, recyclability of the building 

materials, rapid renewable periods, renewable (reusable) properties, availability of the 

technical skills, fitness for use and client satisfaction, and capital cost (economic status of the 

client), showed that they are closely related to the low cost of running and materials 
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recyclability and reusability. Based on this, the component was named ‘Low running cost and 

reusability’. 

Table 7: Rotated Component Matrix (RCM) of the Assessed Factors 

Variables Component 

1 2 3 4 5 

Reducing greenhouse gas emissions from building 0.894         

Non-toxic or low toxic emissions generated by the products/materials 0.873 

    

Appearance and aesthetic   0.860 

    

Inhibiting the impact of buildings on the environment  0.853 

    

Durability and serviceability  0.833 

    

Occupants needs and health considerations 0.833 

    

Healthier occupants work environment 0.824 

    

Compatibility with Client’s requirement & Preference 0.789 

    

Occupants comfort and satisfaction 0.781 

    

Environmental Statutory Compliance  0.764 

    

The climatic condition of the place/region 0.701 

    

Operating and maintenance costs 

 

0.905 

   

Recyclability of the building materials  

 

0.903 

   

Rapid renewable periods 

 

0.889 

   

Renewable (reusable) properties 

 

0.887 

   

Availability of the Technical Skills  

 

0.883 

   

Fitness for use and client satisfaction 

 

0.881 

   

Capital Cost (Economic Status of the Client)  

 

0.743 

   

Thermal efficiency 

  

0.883 

  

Low energy and other resource-consuming 

  

0.844 

  

Material Embodied Energy Cost  

  

0.837 

  

Material Compatibility with Traditions  

  

0.836 

  

Financial viability and economical 

  

0.832 

  

Building Regulation and Certification for Use 

  

0.796 

  

Water treatment and conservation 

  

0.711 

  

Readily available and affordable 

   

0.889 

 

Locally sourced and produced 

   

0.808 

 

Naturally occurring materials 

   

0.707 

 

Safety and health of the occupants 

   

0.676 

 

Geographic Location of Building Site  

   

0.607 

 

Waste reduction during manufacture 

    

0.712 

Construction waste reduction 

    

0.667 

Easy to handle during building 

    

0.587 

Pollution prevention at manufacture 

    

0.580 

Energy require in the manufacturing process         0.509 

Initial Eigenvalues 9.66 4.44 3.00 2.36 1.74 

% of Variance 27.60 12.68 8.57 7.03 4.96 

Cumulative % 27.60 40.28 48.85 55.89 60.85 
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Seven items are loaded under the 3rd component, and these account for about 8.57% of the 

TVE. These items that are loaded under this component are; thermal efficiency, low energy 

and other resource-consuming, material embodied energy cost, material compatibility with 

traditions, financial viability and economical, building regulation and certification for use, and 

water treatment and conservation. A careful examination of these items led to the naming of 

this component as ‘Low thermal and energy consumption efficiency’.   

‘Low cost and high health and safety consideration’ is the name of the 4th component, and it 

contains five items accounting for about 7.03% of the TVE. These items are readily available 

and affordable, safety and health of the occupants, locally sourced and produced, naturally 

occurring materials, and geographic location of the building site. 

The 5th component has five items loaded under it and accounts for 4.96% of the TVE. These 

items loading under this component are; waste reduction during manufacture, construction 

waste reduction, ease to handle during building, pollution prevention at manufacture, and 

energy required in the manufacturing process. ‘Waste minimisation’ is the name given to this 

component and this is based on the examination of the attributes of the items that are loaded 

under it.   

CONCLUSION  

This study set out to assess the critical factors influencing the choice of sustainable building 

materials selection in the construction industry of Nigeria, with the view to identifying some 

of the commonly used materials and determining their level of awareness and adoption in 

building construction projects in the South-East geopolitical zone of the country. Utilising 

questionnaire and non-probability (purposive and snowball) sampling techniques and internet-

mediated surveys, the study has answered the key objectives. 

The study concludes that recycled plastic, natural clay and mud, stone, bricks and tile, 

cellulose, stray bales, grasses, limestone, and wood timber, are the commonly used materials. 

Furthermore, the level of awareness of these materials is high while their adoption is 

moderate. The level of adoption of these materials is 0.34 less than the knowledge of them. 

However, a statistically significant difference was observed between the level of awareness 

and adoption of sustainable building materials. The major clusters of determinants of green 

building materials' choice are emissions minimisation, low running cost and reusability, low 

thermal and energy consumption efficiency, low cost and high health and safety consideration 

and waste minimisation. The chief among the factor influencing the choice of sustainable 

building materials selection in the construction are: reducing greenhouse gas emissions from 

the building, materially embodied energy cost, operating and maintenance costs, non-toxic or 

low toxic emissions generated by the products/materials, recyclability of the building 

materials, availability of the technical skills, renewable (reusable) properties, inhibiting the 

impact of buildings on the environment, safety and health of the occupants, and appearance 

and aesthetic. These factors are embedded in the quality and functional requirements of the 

materials and their products (which are green/sustainable buildings). The factors considered 

cuts across sustainability's environmental, socio-cultural, and economic dimensions. 

Importantly, there is convergence in participants' perception regarding the factors assessed. 
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It is recommended that consideration be given to these factors in selecting sustainable /green 

building materials in designs and specifications of construction projects. This is so, as they 

covered the economic (financial issues both at initial outlay, operating cost in use), 

environmental (safety, health, and comfort of end-users and the environment), and socio-

cultural (aesthetics, employment-skilled person) dimensions of sustainability. The use of 

reusable and recyclable materials should be encouraged so that landfills of demolished 

materials and other construction waste could be reduced or avoided. The government should 

enact appropriate legislation targeted at meeting the concern of sustainable development 

goals. This must be followed by strict monitoring to ensure total compliance in using 

sustainable materials for construction projects. The study implies that architects, design 

engineers, and other stakeholders in the built environment will gain from this study is when 

writing specifications regarding the choice of materials to be used in buildings and other 

components engineering structures. A careful selection of sustainable building materials at the 

early stages of the project will help improve supply chain performance as materials 

procurement and delivery time will be reduced, thus, saving construction tasks execution and 

delivery cost and time. It will also enhance the quality of work and reduce claims and 

disputes. 

This study improves the sustainable construction discourse in the country as it will be useful 

to built environment consultants and other development experts in making the appropriate 

decision regarding materials selection for achieving sustainable construction projects. 

Corporate client organisations would also benefit from the findings regarding the materials 

that would benefit the health and comfort needs of the office environment for improved 

employees performance and productivity. Also, this reinforces the knowledge of the 

contribution of construction to greenhouse gas emission, climate change and environmental 

degradation, and how the suitable choice of materials can help minimise these.  

The uniqueness of this study is the sampling of the clients, consultants, contractors, and 

construction experts in the South-East geopolitical zone of Nigeria. This has given this study 

a wider perspective on the sustainability discourse when compared to previous studies in the 

area. This study, however, is limited in the number of samples collected and it’s only in five 

states of Nigeria, which would not be adequate for the generalisation of its findings. 

Therefore, a similar study is advocated in other states or zones in the country. Also, this study 

could be replicated in other developing countries so that the findings could be compared. 
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