
1 

 

1Lekan D. Ojo., *2Olugbenga T. Oladinrin., and 2Lovelin Obi 

 
1Department of Architecture and Civil Engineering, 

City University of Hong Kong, Kowloon, Hong Kong 

 
2School of Architecture and Built Environment, 

Faculty of Science and Engineering, 

University of Wolverhampton, Grimstone Street, Wolverhampton, United Kingdom 

 

Corresponding author email: *O.Oladinrin@wlv.ac.uk  



2 

 

Critical Barriers to Environmental Management System Implementation in the 

Nigerian Construction Industry 

 

Abstract 

 

The impact of different hazardous substances of the construction industry being 

released to the environment is alarming. This constitutes an adverse effect on the quality 

of life of construction workers and the populace at large. To reduce this menace, 

Environmental Management System (EMS) was put in place. Meanwhile, the 

implementation of EMS in the Nigerian construction industry (NCI) is not certain. This 

study, therefore, investigated the barriers to EMS implementation in the NCI to group 

them into a smaller form, i.e., fewer numbers. A questionnaire survey was developed 

and administered to construction professionals in Nigeria using a purposive sampling 

technique. The retrieved 106 copies of the questionnaires were subjected to both 

descriptive and inferential statistics such as mean score, standard deviation, analysis of 

variance test, post hoc test, and exploratory factor analysis. An exploratory factor 

analysis was conducted three times to identify the critical barriers to EMS 

implementation in the NCI. The study findings reveal three main categories of barriers 

affecting EMS implementation, namely; (1) knowledge barrier; (2) process barrier; and 

(3) culture and management barrier. The study concluded that the three factors indicate 

the major cardinal barriers that could describe the impediment of EMS in the NCI. It 

was recommended that the training of construction professionals is important to 

enhance improvement culture in the NCI. 

 

Keywords: Environmental Management System, Sustainable construction, Nigeria.  

  

Introduction 

The construction industry is unique in that other sectors depend on it for the 

construction of various infrastructures to undertake daily activities. The industry takes 

a central position through the transformation of various resources into constructed 

facilities (Isa et al., 2013). The industry is also regarded as a driver of economic growth, 

especially in developing countries (Oladinrin et al., 2012). However, various activities 

of the industry had been reported to contribute significantly to environmental 

degradation (Ofori et al., 2000). Tam et al. (2004) corroborated this report by describing 

the construction industry as a major contributor to environmental problems. The 

problem is reflected in various offsite, onsite, and operational activities resulting in all 

kinds of pollutions. The construction industry also accounts for about 40% of material 

and energy use (Varnäs et al., 2009), and generates a significant percentage of material 

waste. These negative environmental impacts had posed a challenge on the well-being 

of humans (Chen et al 2016). This, therefore, necessitated the call for improvement of 

environmental performance in construction, reduction of harmful substances to the 

environment, and reduction of material waste (Gálvez-Martos et al., 2018; Cao et al., 

2015). 

 

The consciousness of inimical effects of various activities on the environment led to the 

proposition of Environmental Management System (EMS) (Chen, 1997). EMS is an 

international efficient system designed to ameliorate degradation caused by 

environmental pollutants from different companies and organizations (Gomez and 

Rodriguez, 2011). It also provides guiding principles for companies to establish, 
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develop, and review business practices to achieve corporate and environmental goals 

(Shrivastava, 1995). In other word, the drive to promote eco-friendly task practices led 

to the development of this system (de Oliveira Neves et al., 2017), and other tools, such 

as eco-management and audit system, CSA-Z750-94, BS 7750, and ISO 14000 series 

(Hui et al., 2001). Meanwhile, ISO 14000 series appear to be widely accepted 

internationally since its issuance (Zhu et al., 2013). The implementation of this system 

in many industries significantly reduces toxic emissions of various pollutants to the 

environment (Prakash and Potoski, 2013; Testa et al., 2014). Construction firms of some 

developed nations had also incorporated this system to ameliorate negative 

environmental impacts (Zeng et al 2003; Shen et al., 2002).  

 

The implementation of EMS in most developed countries had been widely discussed 

(Zutshi and Sohal, 2004; Qi et al., 2011). The benefits of its implementation in most 

developed nations had also been reported (Ziegler and Rennings, 2004; González et al., 

2008). Meanwhile, the implementation in developing countries has not been fully 

explored (Singh et al., 2015). Though, it was reported that the move to its 

implementation in the construction industry of developing nations is also gaining 

momentum (Sakr et al., 2010; Kehbila et al., 2009; Kola-Lawal et al., 2014). In the 

Nigerian construction industry (NCI), the problems associated with the non-

implementation of EMS remain obvious and addressing the issue becomes equally 

important (Owolana and Booth, 2016). Research on identifying the critical barriers to 

EMS implementation in the NCI is also rare. This study, therefore, investigated the 

barriers to EMS implementation and identified the critical barriers that represent the 

hindrances. 

 

In other sections of this paper, a comprehensive literature review was conducted to 

identify the barriers to EMS implementation in the construction industry. A 

questionnaire was developed with these barriers to elicit the opinions of construction 

professionals in the NCI. Thereafter, the research methodology section explicitly 

described the approach employed to collect the data and the analyses conducted. The 

research findings which will contribute to the body of knowledge were discussed. 

Practical recommendations and conclusions were also drawn from the study.  

  

Literature Review 

 

Environmental Management System 

The value of adopting the provisions of sustainable development principle has evolved 

gradually over the last few decades. The principle obligates industrial enterprises to be 

accountable to society and future generations for their environmental effects, fair use 

of natural resources, and the protection of products on the market (Kniaz et al., 2020). 

The issue of environmental responsibility has been impacting policies and economies, 

and it has been a relevant issue in the multidisciplinary debate between scientists and 

practitioners (Neuteleers and Engelen, 2015, Siew, 2015; Mazzi et al., 2016). Most 

countries have introduced new legislation and economic instruments to encourage 

environmental sustainability (Vatn, 2015); at the same time, several organisations have 

implemented environmental policies and management tools such as the EMS (Demirel 

and Kesidou, 2011). Organizational sustainability is characterized as the synergy of 

improving ecological resilience, promoting human capital growth, and growing 

economic viability (Herghiligiu et al. 2019). The adoption and incorporation of 
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numerous successful management tools such as EMS is needed for an organization's 

long-term growth. As environmental issues are global, all industrial companies are 

required to implement EMS, even though not all industrial enterprises are big business 

structures to undertake such high feat (Kniaz et al., 2020).  

 

EMS is defined as a coordinated framework that enables businesses or institutions to 

address the environmental impact of their services via policy development, 

implementation, and allocation of responsibilities and resources with continual 

improvement of practices and performance based on monitoring and evaluation 

(Spellerberg et al., 2004). It is also described as a systematic documentation process 

that helps manage the environmental impact of an organisation in a bid to attain 

sustainable development and practices (Lo-Iacono-Ferreira et al., 2016). EMS is widely 

recognized as a tool for improving environment and organisational performance (Loste 

et al., 2019). Meanwhile, its implementation requires huge capital outlay which often 

poses a major barrier to many organisations (Li and Wu, 2017; Waxin et al., 2019). 

Edward (2003) identified four reasons every company should incorporate 

environmental considerations into its management processes viz: (1) ethical reason – 

ethical behaviour towards ensuring sustainability as Oladinrin et al. (2015) also 

emphasized the importance of ethics in the sustainable construction industry; (2) 

economic reason – conserving resources and minimizing wastage thereby saving cost; 

(3) commercial reason - taking control of environmental responsibilities by the 

contractors, suppliers, and subcontractors; and (4) legal – compliance with legal 

requirements.EMS implementation involves methodological steps of inspiration, 

decision making, assigning EMS implementation team, assigning auditors and external 

consultant, trainings, environmental and management review, system project draft, 

internal audits, and process of system certification (Pacana et al., 2017). EMS 

implementation has been useful in reducing environmental problems, namely: 

industrial pollution, habitat fragmentation, degradation due to deforestation etc. mostly 

in developed countries (González et al., 2008; Dkhili, 2018; Hoang et al., 2019; Zhang 

et al., 2021). A certificate of EMS conformity with ISO 14001 quality specifications is 

quickly becoming one of the most valuable tools when bidding for public contracts 

(Matuszak-Flejszman, 2009). Besides, EMS introduced in compliance with ISO 14001 

will help a country's economy achieve a comparative edge over economies in other 

countries (Matuszak-Flejszman, 2009). Whereas, there is paucity of such evidences in 

developing nations (Sakr et al., 2010; Kehbila et al., 2009; Kola-Lawal et al., 2014; 

Singh et al., 2015; Kabir and Khan, 2020). This is as a result of different barriers 

confronting organisations, governments, and employees (Campos et al., 2016; Palmer, 

2012; Yin and Schmeidler, 2009). 

 

Barriers to Environmental Management System 

 

The implementation of EMS in any given organisation, sector or country are 

confounded with many hindrances. This includes; lack of government or legislative 

support amongst other barriers. Although, EMS is intended at helping an organization 

accomplish its antagonistic environmental effects, yet lack of government support has 

been described as one of the barriers to its implementation (Owolana and Booth, 2016). 

The role of government is to ensure public welfare and good quality of life of the 

citizens. Meanwhile, this role is poorly performed in many countries (Campos et al., 

2016). According to Owolana and Booth (2016), the required enforcement from the 

government in the NCI is not only indeterminable but completely missing. This is likely 
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going to make compliance with international practices on environmental issues 

difficult, if not unattainable (Shen et al., 2002).  

  

Basically, EMS is made up of a controlling structure within an organization (Ball, 

2002). According to Yin and Schmeidler (2009), EMS is an assemblage of internal 

exertions directed at the implementation of a policy that promotes the quality of life of 

people and the surrounding environment. It has been argued that the implementation of 

EMS in the construction industry is largely affected by low awareness of EMS (Zhang 

et al, 2000). With the low level of awareness, the effectiveness of the system, which 

ought to help organizations lessen their harmful impact to the natural environment is 

abridged (Ball, 2002). A low level of awareness of EMS has also been proved to make 

achieving sustainability practically impossible (Ball, 2002; Yin and Schmeidler, 2009). 

The level of awareness could be attributed to a lack of training and education about 

EMS which is also a major barrier to the implementation of EMS. 

 

Training and education are fundamental to ensuring the implementation of a new 

system in an area of operation. Training and education give knowledge that makes 

employees take part in environmental management efforts, thereby improving 

environmental performance (Owolana and Booth, 2016). Knowledge possessed by 

some organizations is the driver for participating in environmental management 

inventiveness (Hillary, 2004). Many construction industries in developed countries 

consider environmental management training as essential for their employees (Hillary, 

2004; Willard, 2002). This kind of training and education is rare in construction 

companies in most developing countries (Owolana and Booth, 2016). To this end, Iraldo 

et al (2009) encouraged organizations to invest in training to enhance continuous 

learning of their staff. Support of top management officers also has a great impact on 

achieving an effective environmental management effort (Kehbila et al, 2009). This 

could be through the provision of necessary facilities and funds to train subordinates 

(Zutshi and Sohal, 2004). In the study of Stevens et al (2012), lack of top management 

support has a negative effect on the perceived environmental performance.   

 

Weak environmental culture hinders the transformation to environmental-conscious 

practices (Zhang et al., 2000). Weak environment culture has a significant effect on 

construction quality (Lam et al., 2011). Meanwhile, a positive environmental culture 

promotes team spirit and innovation among competitors in a business area (Varnäs et 

al., 2009). Thus, there is a need to encourage environment-friendly philosophy in the 

built environment, which will assist the implementation of EMS. 

 

The dearth of specialists is always a hindrance to the implementation of a new 

methodology (Ojo, 2018). Lack of specialists in environmental issues is a barrier to 

EMS implementation and sustainability in the construction industry (Stevens et al, 

2012). This is also a major obstacle to EMS implementation in the construction industry 

of developing nations (Owolabi and Booth, 2016; Ofori et al, 2002).  

 

According to Shen et al. (2002), change in practices of undertaking the execution of 

construction projects is unattainable without employee involvement. In the construction 

industry, participation that results in an improved environmental performance depends 

on the deployment of knowledge about environmental issues and the ability to accept 

innovative situations (Ofori et al, 2002). However, Owolana and Booth (2016) opined 

that the NCI is known for being resistant to change and this is why environmental 
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management and sustainability creativities remain a mirage. Resistance to change at the 

organisational level also explains the negative attitude of employees which is always 

evident in the implementation of innovative methodology (Palmer, 2012).  

 

Availability of guidelines for EMS implementation assists organizations to understand 

how activities, products, procedures as well as services affect the environment 

negatively, and possible solutions to curb or reduce the menace (Zutshi and Sohal, 

2004). Meanwhile, the availability of domesticated guidelines and environmental 

policies that suit construction work environment in many developing countries is 

uncertain (Iyalomhe et al., 2017; Kola-Lawal et al., 2014). According to Stevens et al 

(2012), a clear guideline for EMS implementation makes it easy for the construction 

industry to provide environment-friendly structures and also reduced the jeopardy of 

penalty for non-compliance with environmental legislation.  

 

The increase in environmentally friendly technologies is narrowly connected to the 

resource-conscious approach that has materialized since the universal oil crisis of the 

1970s (Zhang et al, 2000). Similarly, Hui et al (2001) added that in attaining 

sustainability, environmental-friendly technologies, as well as energy-efficient products 

are crucial. Thus, technological advancement is inevitable in the present decade 

(Willard 2002). The impact of stakeholder pressure on an industry’s strategies is also 

another important factor. According to Tse (2001), limited pressure from stakeholders 

on environmental management has a significant effect on the competitive advantage of 

the construction industry. Construction industry lacks strong pressure from stakeholders 

in this aspect (Stevens et al., 2012). According to Valentine (2010), pressure from 

stakeholder could increase social and environmental consciousness.  

 

Companies desiring to implement EMS cannot overlook the financial commitment of 

such intention (Stevens et al, 2012). The cost of implementing EMS is high; this 

includes; costs of human resources, purchase of technology and materials, certification 

and assessment cost, as well as its maintenance (Kola-Lawal, 2014; Campos et al., 

2016). These costs contribute significant capital outlay to an organisation. Finally, 

ambiguity in interpretations of EMS is also a noticeable barrier (Zutshi and Sohal, 2004; 

Iyalomhe et al., 2017). According to Willard (2002), confusion comes up from the 

ambiguity in interpretations of EMS which ought to aid the sustainability of 

construction environments. Thus, the need for precision in the interpretations of EMS 

serves as a major driver to assist the construction industry to continuously improve the 

impacts of different processes to the natural environment (Stevens et al., 2012). A 

summary of the barriers to the implementation of EMS is shown in Table 1. 
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Table 1: Summary of Barriers to implementation of Environmental Management 

System     

Code Barriers References 

B1 Lack of government or legislative 

support 

Zutshi and Sohal (2004); Owolana 

and Booth (2016); Campos et al 

(2016).  

B2 Low awareness of EMS Ball (2002); Yin and Schmeidler 

(2009). 

B3 Lack of training and education 

about EMS 

Owolana and Booth (2016); Hillary 

(2004).  

B4 Lack of top management support Zutshi and Sohal (2004); Kehbila et 

al (2009).  

B5 Weak environmental management 

culture  

Varnäs et al (2009); Zhang et al 

(2000); Lam et al (2011)  

B6 Organization resistance to change Shen et al (2002); Palmer (2012).  

B7 Unclear guidelines for EMS 

implementation 

Zutshi and Sohal (2004); Iyalomhe et 

al (2017) 

B8 Lack of knowledge of certifier 

systems 

Iyalomhe et al 2017); Kola-Lawal et 

al (2014). 

B9 Lack of environmentally friendly 

technologies and materials 

Willard (2002); Hui et al (2001). 

B10 Limited pressure from stakeholders Tse (2001); Valentine (2010); 

Stevens et al (2012). 

B11 High costs of EMS implementation   Iyalomheet et al (2017); Kola-Lawal 

(2014). 

B12 Complex documentation process Hillary (2004); Zeng et al (2003). 

B13 Ambiguity in interpretations of 

EMS 

Zutshi and Sohal (2004); Stevens et 

al (2012).  

B14 Negative attitudes of employees Palmer (2012). 

B15 Multilayered sub-contracting 

bottleneck 

Hillary (2004); Shen and Tam 

(2002). 

B16 Lack of leading initiative among 

construction companies 

Campos et al (2016); Vincent et al 

(2010). 

B17 Lack of specialist in environmental 

issue 

Lam et al (2011); Owolabi and 

Booth (2016). 

B18 Difficulty in dealing with 

environmental issues 

Owolabi and Booth (2016); Hillary 

(2004). 

B19 High disintegration of construction 

process 

Varnäs et al (2009). 

B20 Time consuming for improving 

environmental performance 

Kehbila et al (2009); Vincent et al 

(2010). 

 

The remaining sections explore the interrelationship of these barriers and identified the 

critical ones as it applies to the context of NCI leveraging on construction experts views.  

 

Research Methodology 

Theory should ultimately drive empirical research and the best design for a study 

(Ketchen et al., 2018; Kothari and Garg, 2014). The choice of research design helps to 

determine if single or multiple source respondents are suitable for a study (Flynn et al., 
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2018). Thus, in a study that investigated the barriers to EMS implementation in the 

NCI, adopting a survey design approach could be considered suitable to have a wide 

opinion of construction professionals working in the mainstream of the NCI. This 

implies that the construct of EMS in this study underscores polyadic theory, i.e., 

respondents in different professions or enterprises could likely have diverse opinions 

on the subject matter (Flynn et al., 2018; Marczyk et al., 2005). Besides, the survey also 

helps to obtain large data collection from target respondents (Ojo et al., 2020). 

 

Therefore, to investigate the barriers to the implementation of EMS in the NCI, a 

questionnaire was designed and administered to construction professionals such as 

quantity surveyors, architects, engineers, builders, and project managers in Lagos State, 

Nigeria. These construction professionals were selected because of the indispensable 

roles and skills they possess to provide a sustainable environment (Shan et al., 2020; 

Ametepey and Ansah, 2014). The choice of Lagos State was based on the premise that 

the State remains the nerve of commercial and construction activities in Nigeria 

(Fagbenle et al., 2011). Many construction companies, and especially head offices are 

also located in this State, with so many construction activities being undertaken all 

through the year (Oke and Ogunsemi, 2013).  

 

Out of the 205 copies of the questionnaires that were successfully administered, 110 

copies were returned, but 106 were suitable for analysis. Four of the returned 

questionnaires were not completely filled, so it was discarded. The number of 

questionnaires used for analysis represents 51.7% of the questionnaires administered 

successfully. Among these respondents, 15.8% were architects, 11.6% engineers, 61.1 

quantity surveyors, 4.2% builders; and 7.4% project managers. Most of the respondents 

were working for the quantity surveying firms (42.1%); others were working for client 

organisation (8.4%), contracting organisation (10.5%), architectural firms (13.7%), and 

engineering consulting firms (25.3%).  More than 50% of the respondents had more 

than 5 years of work experience in the construction industry. The majority of the 

respondents were professional staff (75.8%), division head of department in the 

organisation (3.2%), technical staff (20%), and clerical staff (1.1%). Concerning the 

academic qualification of the respondents, 11.6% had diploma certificates, 67.4% had 

bachelor degrees, 16.8% had master degrees, and 4.2% had doctorate degrees. 

Therefore, the background information of the respondents shows that they possessed 

academic and professional qualifications to achieve the aim of this study. In addition, 

37% of the respondents worked in micro-enterprises, 32% worked in small enterprises, 

20% worked in medium enterprises, and 11% worked in large enterprises. The 

classification of the enterprises was based on the staff strength in the respondent’s 

organisation in accordance with the Small and Medium Enterprises Development 

Agency of Nigeria (SMEDAN) (Kale, 2019) in which organisations with less than 10 

staff are classified as 'micro enterprises'; 10 to 49 staff are 'small enterprises'; 50 to 199 

are 'medium enterprises, and above 199 staff are 'large enterprises'.  

 

The questionnaire contained 20 barriers to the implementation of EMS in the 

construction industry sourced from the extant literature. The questions were asked on a 

seven-point Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree). 

The choice of a seven-point Likert scale is based on the premise of its ensuring 

granularity in the respondent’s opinions against a five-point Likert scale (Finstad, 

2010). The statistical analyses conducted were mean score, Standard Deviation (SD), 

one-way analysis of variance (ANOVA) test, post hoc test, and factor analysis with the 



9 

 

aid of Statistical Package for Social Sciences (SPSS version 25). Factor analysis of the 

barriers to EMS implementation in the NCI was conducted to detect underlying 

relationships among the barriers. The choice of factor analysis was to group the barriers 

to EMS implementation into a manageable size that adequately represents the observed 

variables in a bid to facilitate easy discussion and decision making (Babatunde et al., 

2018; Reio Jr and Shuck, 2015). In order to establish the critical barriers to EMS 

implementation in the NCI, factor analysis was re-conducted after deleting any barriers 

with factor loading that falls below the acceptable threshold. 

 

Results 

 

Table 2 shows the mean value and SD of the barriers to implementation of EMS in the 

NCI based on overall respondents, and the classifications according to 4 enterprises. 

The results show that “Lack of government/legislative support (B1)” had the highest 

mean value of 6.16, “Lack of awareness of EMS (B2)” ranked second with a mean 

value of 6.08. “Lack of training and education about EMS (B3)” ranked third, while 

“Weak environmental management culture (B5)” ranked fourth with mean values of 

5.94 and 5.88 respectively. The barrier ranked least is “Time consuming for improving 

environmental performance (B20)” with a mean value of 4.87. All the barriers could be 

termed ‘significant’ based on the mean values that are higher than the average of the 

Likert scale adopted in the survey. This is based on the submission of Harada et al 

(2015) that, any factor that scored above three-fifths (3/5) of the Likert scale, i.e., a mean 

value of 4.20 on a 7-point scale can be considered significant. The SDs of most of the 

barriers in this study are approximately 1.00, except for “Negative attitude of employee 

(B14)” and “Time consuming for improving environmental performance (B20)” with 

SD of 1.57 and 1.69 respectively. This implies that the variability of the dataset of this 

study based on the opinions of the respondents is minimal (Oke and Aghimien, 2018; 

Ojo and Ogunsemi, 2019). Thus, in descriptive terms, the 20 barriers could be termed 

significant barriers to the implementation of EMS in the NCI. 

 

Table 2 presents the mean values and SD of the respondents based on the classifications 

of their enterprises, i.e., micro, small, medium, and large enterprises. Based on Harada 

et al (2015) proposition, all the barriers could be termed 'significant to the respondents 

in micro, small, and medium enterprises; while the large enterprises opined that “Time 

consuming for improving environmental performance (B20)” is ‘insignificant’ with a 

mean value of 4.17. In order to determine if significant differences exist between the 

opinions of the respondents in the 4 enterprises on the barriers to EMS implementation, 

ANOVA was conducted. It is interesting to note that only two barriers, “Weak 

environmental management culture (B5)”, and “High cost of EMS implementation 

(B11)” were statistically different at 0.038 and 0.043 respectively at significance < 5% 

(see Table 2). This implies that the respondents in the four classification of enterprises 

had the same views on the remaining 18 barriers to EMS implementation in the NCI. 
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Table 2: Barriers to Environmental Management System 

 Overall Microenterprise Small enterprises Medium enterprises Large enterprises   

Barriers Mean SD R Mean SD R Mean SD R Mean SD R Mean SD R F Sig 

B1 6.16 1.00 1 6.10 1.05 2 6.06 0.95 2 6.19 1.12 1 6.58 0.67 1 0.885 0.451 

B2 6.08 1.14 2 6.10 0.99 1 6.12 1.04 1 5.86 1.65 8 6.33 0.78 4 0.475 0.700 

B3 5.94 1.21 3 5.74 1.27 6 5.85 1.31 12 6.19 1.12 1 6.42 0.67 3 1.335 0.267 

B5 5.88 1.14 4 5.51 1.23 13 6.00 0.98 4 6.00 1.14 3 6.50 0.90 2 2.906 0.038* 

B4 5.87 1.04 5 5.85 0.99 4 5.88 0.98 9 5.95 1.07 4 5.73 1.42 12 0.118 0.949 

B17 5.87 1.16 6 5.90 1.10 3 5.91 1.14 7 5.67 1.53 12 6.00 0.74 7 0.280 0.840 

B8 5.77 1.32 7 5.59 1.31 8 5.88 1.20 10 5.71 1.71 11 6.17 0.83 6 0.693 0.558 

B19 5.75 1.10 8 5.64 1.06 7 5.76 1.21 14 5.90 1.14 5 5.75 0.97 11 0.260 0.854 

B9 5.75 1.28 9 5.50 1.43 14 5.97 1.11 5 5.90 1.18 6 5.67 1.44 13 0.931 0.429 

B7 5.74 1.18 10 5.56 1.17 10 5.71 1.27 15 5.86 1.28 7 6.17 0.72 5 0.884 0.452 

B6 5.70 1.34 11 5.41 1.44 16 5.88 1.20 10 5.76 1.41 10 6.00 1.21 8 1.029 0.383 

B18 5.66 1.36 12 5.56 1.14 9 6.03 1.17 3 5.43 1.80 15 5.33 1.56 17 1.351 0.262 

B10 5.59 1.27 13 5.51 1.17 12 5.39 1.48 19 5.81 1.12 9 6.00 1.21 8 0.936 0.426 

B11 5.58 1.43 14 5.76 1.22 5 5.91 1.08 6 5.19 1.83 18 4.75 1.82 19 2.813 0.043* 

B16 5.55 1.06 15 5.41 1.12 15 5.76 0.96 13 5.52 1.25 13 5.42 0.79 15 0.751 0.524 

B15 5.51 1.23 16 5.38 1.31 18 5.53 0.96 18 5.52 1.50 14 5.83 1.19 10 0.409 0.747 

B12 5.51 1.38 17 5.38 1.14 17 5.88 0.95 8 5.10 2.02 19 5.58 1.68 14 1.599 0.194 

B13 5.48 1.27 18 5.55 1.25 11 5.56 1.19 16 5.24 1.45 17 5.42 1.38 16 0.341 0.796 

B14 5.35 1.57 19 5.18 1.52 19 5.56 1.37 17 5.33 1.74 16 5.33 2.02 18 0.349 0.790 

B20 4.87 1.69 20 5.13 1.54 20  4.97 1.66 20  4.62 1.94 20 4.17 1.70 20  1.205 0.312  

Note: SD = Standard deviation; R = Rank; * Significant at 0.05 level 
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Due to the significant differences on the two barriers to EMS implementation, i.e., B5 

and B11 as denoted by the ANOVA, it is important to have proper information on the 

main group where the significant differences occur. Therefore, to determine the specific 

respondent’s group contributing to the significance differences, post hoc test was 

conducted at p < 0.05 (see Table 3). Post hoc tests are conducted to explore where the 

differences among the mean values of three or more groups occur (Pallant, 2011). The 

results of the post hoc test revealed that the significance difference in B5 occur between 

the respondents in micro and small enterprises at 0.019 significant level, while the 

significance difference in B11 occur within the respondents in micro and medium 

enterprises at 0.035 significant level. 

 

The finding of incongruence on the “Weak environmental management culture (B5)” 

between the micro and small enterprises posits the fact that the environmental 

management culture of micro-enterprises could be poor in comparison with small 

enterprises possibly due to the organisational policy and desire to maintain best 

performance by small enterprises. In addition, the micro-enterprises are still at survival 

stage, therefore, best environmental practices may not be an important outcome being 

considered in the organisations. The result of the post hoc test also indicated that the 

medium enterprises considered the high cost of EMS implementation as a barrier in a 

significant dimension, as against the views of micro-enterprises. Basically, majority of 

the micro-enterprises may not have the knowledge of the financial implication of EMS 

implementation, while organisation at the medium enterprise would definitely be aware 

of the financial commitment that EMS implementation entails. 

 

Table 3: Post Hoc Test of the Barriers with Significance Difference 

Barriers x y MD (x-y) S.E. Sig. 

B5 Less than 10 staff 10 to 49 staff -0.987 0.365 0.019* 

50 to 199 staff -0.500 0.371 0.343 

Above 199 staff -0.500 0.400 0.397 

B11 

 

Less than 10 staff 

 

10 to 49 staff 1.013 0.463 0.069 

50 to 199 staff 1.162 0.469 0.035* 

Above 199 staff 0.440 0.506 0.649 

 

The significant difference of the two barriers, i.e., B5 and B11 may not be enough to 

substantiate the ‘criticality’ of EMS barriers to the NCI (Olawumi and Chan, 2020). 

Therefore, the need to conduct further statistical analysis such as factor analysis 

becomes imperative to achieve the aim of this study. 

 

Factor Analysis 

 

According to Hills (2011) and Shen and Liu (2003), conducting an adequacy test of the 

dataset is the first step to be considered in factor analysis. Therefore, for sampling 

adequacy, Kaiser-Mayer-Olkin (KMO) of 0.853 at a significant level of 0.000 was 

obtained at the first-factor analysis conducted, and this shows that the Bartlett’s Test of 

Sphericity for correlation adequacy between the variables was highly significant.  
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The barriers of EMS implementation were factor analysed by varimax rotation 

(eigenvalue – 1 cut off). This is important to establish the principal components that 

constitute each factor (Field, 2005). In this analysis, in order to determine the critical 

factors, the barriers with factor loading greater than 0.5 were considered satisfactory. 

Therefore, five barriers (B7, B9, B1, B20 and B5) with factor loadings of 0.414, 0.402, 

0.276, 0.456 and 0.485 respectively were considered unsatisfactory, therefore, they 

were deleted in subsequent analyses. The reliability of the grouping of the dataset was 

also checked with Cronbach’s alpha (α) value for internal consistency (Pallant, 2011). 

The three α values generated were 0.898, 0.834, and 0.783 respectively. These α values 

are well above 0.6 and thus, they can be considered satisfactory (Hair et al., 2010). It is 

worthy to note that one of the barriers, i.e., “B5” with significance difference between 

the micro and small enterprises was deleted in this process.  

 

In order to check if the remaining 15 barriers still maintain the same initial factors after 

deleting unsatisfactory items, i.e., B7, B9, B1, B20 and B5, factor analysis was re-

conducted the second time and KMO value of 0.853 was generated. The result of the 

analysis shows that “Inconsistent top management support (B4)” with factor loading 

of 0.447 is unsatisfactory. Therefore, it was also deleted in the next analysis (see 

Supplemental Tables 6 and 7).  

 

An exploratory factor analysis was conducted the third time to establish the critical 

barriers of EMS implementation in the NCI and to further check the consistency of the 

barriers grouped. The factor loading of the barriers, the alpha values, and KMO of 0.841 

generated were all satisfactory (see Tables 4 and 5). The KMO explained that 84.1 

percent of the data gathered were adequate, and thus, it explains the suitability of the 

collected data and its factorability (Hadi et al., 2016). The p-value obtained, that is < 

0.05 at a degree of freedom (df) of 91 and chi-square value of 809.296 implies that all 

the barriers will be significantly correlated at 5% level and therefore, exploratory factor 

analysis is appropriate. 

 

Table 4: KMO and Bartlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.841 

Bartlett's Test of Sphericity Approx. Chi-Square 809.296 

Df 91 

Sig. 0.000 

 

The three (3) factors generated were named; (i) Knowledge barrier; (ii) Process barrier, 

and (iii) Culture and management barrier. The names of the factors were based on the 

judgment of the authors, as this is in consonance with the submission of Henson and 

Roberts (2006) that, there is no specific scientific procedure to be followed in naming 

the groupings of items in factor analysis. However, the given names to the factors in 

this study largely represent the items that constitute the factors.  
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Table 5: Factor analysis of Barriers to EMS Implementation 

Code Barriers 

Component 

Alpha 1 2 3 

B2 Low awareness of EMSs 0.852     0.888 

B18 Difficult to deal with environmental issues 0.788     

B17 Lack of specialists in environmental issues 0.730     

B8 Lack of knowledge of EMS  0.726     

B19 High disintegration of construction process 0.637     

B16 Lack of leading initiative among 

construction companies 

0.588     

B12 Complex documentation process   0.861   0.841 

B14 Negative attitudes of employees    0.770   

B11 High costs of EMS implementation    0.764   

B13 Ambiguity in interpretations of EMS   0.694   

B15 Multilayered sub-contracting bottleneck   0.664   

B10 Limited pressure from stakeholders     0.809 0.771 

B6 Organization resistance to change      0.753 

B3 Lack of training and education about EMS     0.729 

 

Discussion 

 

The result of the factor analysis conducted shows that three (3) major groupings of 

barriers to EMS implementation in the NCI could be used to explain the menace within 

the study area. Based on the analysis conducted, ‘low awareness of EMSs (B2)’, 

‘difficult to deal with environmental issues (B18)’, ‘lack of specialists in environmental 

issues (B17)’, ‘lack of knowledge of EMS (B8)’, ‘high disintegration of construction 

process (B19)’, and ‘lack of leading initiative among construction companies (B16)’ 

were referred to as “Knowledge barrier”; ‘complex documentation process (B12)’, 

‘negative attitude of employees (B14)’, ‘high cost of EMS implementation (B11)’, 

‘ambiguity in interpretations of EMS (B13)’, and ‘multilayered sub-contracting 

bottleneck (B15)’ was termed “Process barrier”; while ‘limited pressure from 

stakeholders (B10)’, ‘organisation resistance to change (B6)’, and ‘lack of training and 

education about EMS (B3)’ were named “Culture and management barrier”. A 

diagrammatical representation of this is illustrated in Figure 1. 
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Figure 1: Critical Barriers of EMS Implementation in the NCI 

 

Knowledge barrier 

Six barriers (i.e., B2, B18, B17, B8, B19, and B16) that indicate a paucity of knowledge 

as regards EMS implementation in the NCI were identified. Lack of awareness of EMSs 

had the highest factor loading in this study; this does not only connote deficiency of 

knowledge but the possibility of perceiving any effort to control the impacts of 

construction industry activities on the environment as unnecessary. Therefore, 

knowledge is fundamental to the implementation and practice of innovative 

methodology in any given area of operation. Thus, a place where deficiency of such 

knowledge exists suffers a setback in embracing novel practices. The level of awareness 

of construction professionals on environmental management techniques and procedures 

that constitute sustainability of the ecosystem is a contributory factor to eco-friendly 

construction (Hilson and Nayee, 2002). The level of awareness of construction 

professionals on EMS, therefore, determines the awareness status of construction 

clients and willingness to embark on executing construction projects with sustainable 

elements, features, and considerations. In addition, lack of awareness on EMS tools 

such as CSA-Z750-94, BS 7750, eco-management and audits system, and ISO 14000 

series etc. could be a reason for the difficulty in dealing with environmental issues in 

the NCI. Insufficient knowledge of different construction professionals and other 

stakeholders that oversee various government regulatory bodies on issues relating to 

EMS and its subsequent effect on the quality of life of the citizens could also contribute 

to the image of the NCI in the international construction market (Owolana and Booth, 

Negative attitude of employees 
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2016; Ojo et al., 2014). Also, in a situation where there is an established EMS certifier 

system in a country, inadequate public enlightenment campaign on the certifier system 

will also contribute to the lack of knowledge to the stakeholders. 

 

It is possible that high disintegration of the construction process may not impede the 

implementation of EMS in developed countries because of several policies that 

encourage the use of eco-friendly construction practices and technologies. Meanwhile, 

the situations of construction process in Nigeria is still primitive and majorly traditional, 

thus indicating the level of knowledge of construction professionals in the NCI 

(Osuizugbo, 2018). Lack of EMS specialists is also revealed as an item that reflects 

knowledge barrier in this study. In reality, the quest to acquire training, and additional 

education that leads to certification in EMS largely depend on the experiential 

knowledge of construction professionals and organisations on the need of EMS 

implementation. Therefore, initiatives to curtail the devastating effect of construction 

activities among construction institutions and companies are rare. Thus, it becomes 

important to proffer solutions to knowledge deficiency on EMS among construction 

professionals. 

 

Process barrier 

 

In this study, B12, B14, B11, B13, and B15 denote process barrier based on the analysis. 

Two of the items dovetailed into this factor reveals documentation process problems 

associated with EMS implementation. The complexity of documentation problem 

associated with the implementation of EMS represents the bureaucratic bottleneck. 

According to Christini et al (2004), proper documentation is essential in EMS 

implementation, although it is difficult to achieve without the right infrastructure. The 

infrastructure could include training, employment of external consultants, internal 

audits, periodic reviews, and assessment of the impact of organisation activities to the 

environment, and so on, which would have financial implications on the organisation. 

In the survey of Owolana and Booth (2016), complex documentation process of EMS 

implementation was not considered to be significant; however, it has been proved that 

bureaucratic bottleneck is always a major issue in most developing countries, and this 

contributes to delay in the implementation of policies. Based on the result of the 

analysis, the high cost associated with EMS implementation falls under this factor. The 

huge capital outlay for EMS implementation in the training of staff and continuous 

evaluation of the impact of organisation activities to the environment could also bring 

about inertia to change or negative attitude among employees and top management 

officials in the construction organisations. Practically, high amount of money is 

required at the initial stage to implement EMS (Ervin et al., 2013). In addition, issues 

relating to the high cost of EMS implementation owes to other factors such as the high 

initial cost of sustainable materials and the fact that such materials are often imported. 

However, in the long run, implementation of EMS leads to significant cost saving, 

reduction in carbon footprint and hazardous impact on the ecosystem (Ofori, 1998). 

 

It is worthy to note that "High cost of EMS implementation (B11)" which had 

significant difference between the micro and medium enterprises was grouped into the 

‘process barrier’. First, this suggests that financial commitment of EMS implementation 

cannot be overlooked in issues relating to environmental sustainability. It therefore 
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implies that the other significant barrier, i.e., “weak environmental management culture 

(B5)” could be regarded as insignificant if certain factors like public enlightenment 

campaign on the impacts of poor environmental management culture are put in place. 

Second, many of the barriers to EMS implementation could be linked to insufficient 

financial capability at an organisation or national level. 

 

Culture and management barrier 

 

This analysis revealed that B10, B6, and B3 represent barriers that hinge on culture and 

management issue concerning EMS implementation in the NCI. Limited pressure from 

construction stakeholders, i.e., clients, consultants, government, and the general public 

on ensuring service delivery that does not hinder the eco-system reflects the existing 

management culture in the society. Organisational resistance to change is usually a 

barrier that depicts the absence of continuous improvement culture in the construction 

industry of developing nations (Ojo, 2018). Although, culture implies a way of life 

followed by an average person in society (Idang and Afia, 2017). In this context, culture 

refers to the common value upheld by a person in a given construction environment. 

For instance, unwillingness to change from the traditional method of executing a task, 

e.g., procurement of construction works is common in many developing countries. The 

impact of such traditional culture contributes substantially to poor project performance, 

cost and time overrun, client dissatisfaction, etc. (Akinradewo et al., 2017; Enhassi et 

al., 2009; Kaliba et al., 2009). This as well as negative implications on the sustainability 

of the environment and the quality of life of construction workers (Hussin et al., 2013; 

Ebohon and Rwelamila, 2001). Organisational resistance to change could also indicate 

the level of education and knowledge of construction stakeholders on the importance 

of EMS implementation in the NCI. The drawback of lack of training of construction 

professionals on EMS also points at the culture and management approach prevailing 

in the NCI. The evidence of this impediment in the construction industry gives rise to 

the submission of Owolana and Booth (2016) on the need to ensure continuous effort 

in a comprehensive environmental management mechanism. This mechanism entails 

in-house training, improved communication channels, close supervision etc. The 

provision of this would help to change the primitive culture that does not promote the 

total goodness of the environment.  

 

The crude culture of practice in the construction industry of many developing countries 

can also be linked to existing management mechanisms and a lack of support for 

continuous education to employees in the organisation. The availability of training and 

education for continuous improvement in any organisation connotes the support of top 

management officials (Shen et al., 2002). Any organisation that makes provision for 

continuous learning would not only possess the capacity to complete the task to 

optimum performance, potential to remain in such business is also assured (Zeng et al., 

2003). Therefore, training and education is an essential driver of implementing EMS in 

the construction industry. In sum, it could be inferred that limited pressure from 

construction stakeholders that reflect a poor quest for eco-friendly construction 

products and process, the inertia to change or embrace innovative methodologies on the 

part of construction organisation, and issues relating to lifelong training and education 

of construction staff indicates the culture and management approach inhibiting EMS 

implementation in the NCI.      
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Implications of the study 

 

The factor analysis conducted revealed that the barriers to EMS implementation in the 

NCI could be represented in three factors, namely, knowledge barrier, process barrier, 

and culture and management barrier. This study revealed the importance of education 

and training to construction professionals for ameliorating the barriers that reflect a 

paucity of knowledge on EMS, documentation process, and poor management culture 

in the NCI. Hence, it is recommended that educational programmes and training should 

be purposely established in Nigerian tertiary institutions. The educational programmes 

could be channeled via special courses/modules that address EMS practices and their 

usefulness to the construction industry and environment at large to students undertaking 

construction-related courses at undergraduate and postgraduate levels. Short courses, 

training and practicum could also be provided by construction professional 

organisations to supplement the training from academic institutions. In other words, the 

Nigerian tertiary institutions should provide intellectual skills to construction students 

while professional bodies provide lifelong learning relating to EMS to other 

construction professionals that may not need to acquire an academic degree again. 

Multi-national construction organisations can also conduct in-house training for their 

employees to supplement the effort of academic institutions, and construction 

professional institutions. In addition, multi-national construction organisations could 

also engage international experts to train construction professionals in a particular State 

or geopolitical region as a means of giving back to the society, known as corporate 

social responsibility. The government should also provide facilities to assist teaching 

and training on EMS in the tertiary institutions. 

 

The government and construction organisations should keep the record of EMS practice 

for future assessment of sustainable practices of organisations. The government and 

professional institutions could also ensure compliance of construction organisations at 

the national, regional, or local level. This would help to reduce the possibility of non-

compliance with stipulated processes in the NCI, which is common among Nigerian 

construction professionals (Adeniyi et al., 2020). This documentation would help to 

review the NCI and individual construction company compliance level to EMS policy 

and to determine the kind of training, conferences, seminars that should be organised at 

various levels for construction professionals. The documentation would reveal the areas 

of NCI activities that require governmental support. Public enlightenment campaign on 

the benefit of EMS implementation should be made via various mass media to 

construction clients. This may improve the awareness of construction stakeholders and 

request for eco-friendly construction services on future projects. Ultimately, the 

performance of EMS implementation can be tracked on project, organisational, social, 

and environmental outcomes. 

 

Finally, construction organisations are expected to upgrade construction practices in the 

NCI to meet international standards. This would improve the reputation of NCI in the 

global construction market. It would also increase collaboration between indigenous 

and foreign construction professionals and organisations. 

 

Conclusions 

 

 

EMS is widely implemented in the construction industry of many developing nations 
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due to its usefulness in achieving environmental sustainability. Meanwhile, the 

implementation in the construction industry of many developing countries is uncertain 

owing to some barriers. This study, therefore, investigated the barriers to EMS 

implementation in the NCI. The barriers were sourced from extant literature and used 

to develop a questionnaire that was successfully administered to construction 

professionals in the NCI. The opinions of 106 respondents were used in this study. The 

sample size is sufficient to support various statistical analyses conducted in the study. 

The factor loading of the barriers considered 'significant' in this study was higher than 

0.5, and the Cronbach's alpha value of the factor grouping was also calculated. Also, 

the respondents have adequate work experience in the construction industry. An ample 

number of questionnaires retrieved were analysed with both descriptive and inferential 

statistics. The descriptive statistics show that all the barriers are significant to hindering 

EMS implementation in the NCI. In order to identify the critical barriers that impede 

EMS implementation, factor analysis was conducted three times. The results of the 

factor analyses generated three (3) factors namely; knowledge barrier, process barrier, 

and culture and management barrier. Each barrier that formed the factors has significant 

factor loading and respective α values are also satisfactory. Conclusively, lack of 

knowledge of EMS, bureaucratic bottleneck of EMS implementation, and absence of 

continuous improvement culture succinctly describe the barriers impeding EMS 

implementation in the NCI. 

 

In other to ameliorate these barriers and improve the chance of implementation of EMS 

in the NCI, complementary drivers of EMS implementation should be properly 

channeled. Public enlightenment campaign on the benefit of EMS implementation 

should be conducted via various mass media to construction clients was also suggested. 

The government should also provide facilities to assist in the training of construction 

professionals on issues relating to environmental sustainability. Construction 

professionals should also be trained and educated as well through the support of the 

management of the respective organisation. Training and education programmes by 

Nigerian tertiary institutions and construction professional bodies were recommended. 

The training would contribute to reducing resistance to change and thus, help to imbibe 

continuous improvement culture among construction workers. While the results of the 

analyses conducted in this study are valid and reliable in this context, readers should be 

cautious of generalizing the results. Based on the background information of the 

respondents, it can be adjudged that the respondents have both practical and academic 

qualifications; hence their responses could be considered reliable. The 20 barriers 

identified in the literature were reduced to 14 based on low factor loading. This may be 

due to the limited number of respondents. Therefore, to further establish the grouping 

of the barriers to EMS implementation in the NCI, structural equation modeling (SEM) 

can be adopted to give a better prediction (Tarka, 2018). This also implies that a larger 

sample size beyond that of this study would be required.   
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Table 6: First Round of Factor analysis of Barriers to EMS Implementation 

Code Barriers 

Component 

Alpha 1 2 3 

B2 Low awareness of EMSs 0.841     0.898 

B18 Difficult to deal with environmental issues 0.757     

B17 Lack of specialists in environmental issues 0.725     

B8 Lack of knowledge of EMS 0.694     

B19 High disintegration of construction process 0.639     

B16 Lack of leading initiative among 

construction companies 

0.602     

B4 Inconsistent top management support 0.508     

B7 Unclear guidelines for EMS 

implementation 

0.414     

B9 Lack of environmentally friendly 

technologies and materials 

0.402     

B1 Lack of government/legislative support 0.276     

B12 Complex documentation process   0.828   0.834 

B11 High costs of EMS implementation    0.782   

B14 Negative attitudes of employees   0.723   

B13 Ambiguity in interpretations of EMS   0.686   

B15 Multilayered sub-contracting bottleneck   0.678   

B20 Time consuming for improving 

environmental performance 

  0.456   

B10 Limited pressure from stakeholders     0.828 0.783 

B3 Lack of training and education about EMS     0.725 

B6 Organization resistance to change     0.706 

B5 Weak environmental management culture      0.485 

 

 

Table 7: Second Round of Factor analysis of Barriers to EMS Implementation 

Code Barriers 

Component 

Alpha 1 2 3 

B2 Low awareness of EMSs 0.854     0.899 

B18 Difficult to deal with environmental issues 0.786     

B17 Lack of specialists in environmental issues 0.729     

B8 Lack of knowledge of EMS 0.726     

B19 High disintegration of construction process 0.629     

B16 Lack of leading initiative among 

construction companies 

0.578     

B4 Inconsistent top management support 0.447     

B12 Complex documentation process   0.856   0.841 

B14 Negative attitudes of employees    0.772   

B11 High costs of EMS implementation    0.764   

B13 Ambiguity in interpretations of EMS   0.680   

B15 Multilayered sub-contracting bottleneck   0.661   

B10 Limited pressure from stakeholders     0.810 0.771 
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B6 Organization resistance to change      0.751 

B3 Lack of training and education about EMS     0.713 
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