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Abstract 

 
Purpose – The detrimental impacts of construction industry activities, viz toxicity of cement 

and concrete to the health of construction workers and the general public, have been reported 

in previous studies. Several environmental management measures were put in place by 
international organisations to reduce these impacts on humans and the entire ecosystem. Sadly, 

such environmental management measures are not widely embraced in the construction 
industry of developing countries. This contributes to the poor quality of life of construction 

stakeholders, amongst other outcomes. Therefore, this study investigated the drivers to 

facilitate an Environmental Management System (EMS) in the Nigerian construction industry 
(NCI). 

Design/methodology/approach –One hundred and six questionnaires retrieved from 
construction professionals in the micro, small, medium, and large enterprises were used to 

conduct both descriptive and inferential statistics, namely mean score, standard deviation, 

Kruskal-Wallis H test, post hoc test, and factor analysis. 

Findings – The analyses show that the drivers of EMS implementation in the NCI could be 

grouped into intellectual enhancement strategies, documentation and cultural strategies, and 
motivation and tracking strategies. The study concluded that training and education of relevant 

stakeholders, tracking compliance levels of organisations, and recognising firms acting in 

compliance with stipulated ‘environmental’ policy are essential. It was recommended that the 
collaboration of all construction stakeholders be upheld to aid EMS implementation in the NCI. 

Originality/value – This paper investigated the drivers of EMS with the opinions of 
construction professionals in the mainstream of the NCI through a survey to ensure wide 

coverage of respondents. Investigating the view of construction professionals in the micro, 

small, medium, and large enterprises helped determine possible significant differences. Thus, 
practical implications of the study were also provided in a systematic manner. 

 
Keywords: Construction industry, Drivers, Environmental Management System, Nigeria, 

Sustainability. 

 

Introduction 

 

The need to decrease environmental degradation caused by the construction industry has been 

a topical issue in recent decades (Zhu et al., 2013; Shan et al., 2020). This owes to the adverse 
effects of different hazardous materials being introduced to the environment via construction 

activities. For instance, a study revealed that 40 per cent of water pollution and 80 per cent of 
air pollution could be traced to industrialisation and various construction activities (Wang et 

al., 2004; Li et al., 2019a; Chuai et al., 2021). Some environmental nuisances such as noise, 

dust, muddy runoffs, and inappropriate chemical waste disposal caused by construction 
operations have also been reported (Tse, 2001). Previous research works revealed that the 

impact of such pollutions on construction workers and the citizens’ quality of life is enormous 
(Zheng et al., 2019; Bodaghpour et al., 2012). Besides, the natural ecosystem also shares the 

detrimental effect of the toxic substances released to the environment by the construction 



industry (Chen et al., 2020; White, 2007). In addition, construction activities directly impact 
the safety of construction workers and environmental performance in different countries in 

which the Nigerian construction industry (NCI) is not exempted. 
 

The negative impacts of the harmful constructions’ substances on the environment led to 

introducing different mitigating strategies. For example, the introduction of manufactured 
nanomaterials in the execution of construction projects was to offset the concern of 

environmental contaminants (Lee et al., 2010). The promulgation of Environmental 
Management System (EMS), which is a coordinated framework to control the environmental 

impact of an organisation; eco-management and audit system, CSA-Z750-94, BS 7750, and 

ISO 14000 series amongst others are to promote eco-friendly practices in the industry (de 
Oliveira Neves et al., 2017; Lira et al., 2021). To this end, developed nations like the US, 

Germany, Australia, and Japan have implemented management systems to protect their 
environment (Qian et al., 2018; Ziegler and Rennings, 2004). Meanwhile, developing nations, 

namely Nigeria, Indian, etc., are yet to fully embrace the necessary shift that preserves the 

environment (Singh et al., 2015; Kola-Lawal et al., 2014). 
 

With the increasing demand for environmental protection, several prominent and well-known 
construction organisations across the world have undertaken measures to reduce their 

environmental impact. However, approach to EMS implementation differ from country to 

country, and several researchers have examined factors affecting effective implementation of 
EMS in the construction industry, for instance, in Hong Kong (Liu et al., 2012; Shen and Tam, 

2002), Brazil and Slovenia (Campos et al., 2014), Vietnam and Cambodia (Le et al., 2014), 
Malaysia (Omran and Yahya, 2020), Egypt (Sakr et al., 2010), Portugal (Dominguez et al., 

2016) and Nigeria (Owolana and Booth, 2016). To be precise, pro-environmental behaviour in 

the NCI is uncertain due to the paucity of continuous improvement culture and other 
impediments (Babalola et al., 2019; Kola-Lawal et al., 2014). Although most scholarly articles 

documented the benefits of implementing EMS in the construction industry, namely, increased 
market share, improved reputation, competitiveness, reduction in environmental risks, etc. 

(Mazzi et al., 2016; Owolana and Booth, 2016; Hoonakker et al., 2010), meanwhile, such 

testimonies are not available in the NCI in respect to environmental management.  
 

It is worthy to note that previous studies addressed the barriers hindering EMS implementation 
for environmental sustainability in the NCI (Ojo et al., 2021; Ogunsanya et al., 2019; Owolana 

and Booth, 2016; Kola-Lawal et al., 2014). Whereas studies on the drivers of EMS in the NCI 

are scarce. The study of Kola-Lawal et al. (2014) assessed the drivers of EMS implementation 
in the NCI. Nine percent of the 136 respondents, i.e., 12 construction professionals in their 

study were from the mainstream of the NCI. The 12 respondents are not a representative of the 
construction professionals in the study area. Besides, the study did not in particular focus on 

investigating the drivers of EMS implementation in the NCI. Thus, the need to investigate the 

drivers of EMS implementation in the NCI becomes imperative. In a recent study (Ojo et al., 
2021), the barriers to implementation of EMS in the NCI were investigated. Ojo et al. (2021) 

further suggested that complementary drivers of EMS implementation in NCI should also be 
investigated. Against this background, it was thought significant to further investigate relevant 

drivers of EMS in the context of NCI. Therefore, this study in particular aims to group the 
drivers of EMS implementation in the NCI into a manageable size for ease of discussion. This 

is important to proffer suitable recommendations for the environmental performance and 

competitiveness of the NCI in the global construction market.  
 

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



drivers of EMS implementation. A questionnaire was developed with these drivers to elicit the 
opinions of construction professionals in micro, small, medium, and large enterprises. The 

research methodology section explicitly described the approach employed to collect the data. 
Several statistical analyses, namely, mean score, standard deviation (S.D.), Kruskal-Wallis H 

test, post hoc test, and factor analysis were 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 

 

Most of the environmental management tools, EMS inclusive, evolved from Environmental 

Impact Assessment (EIA) concepts and ideas (Sánchez and Hacking, 2002). Several countries 
that have not embraced EMS adopted EIA to control several industry actions’ adverse effects 

(Li et al., 2019b; Aliyu et al., 2019). In Nigeria, the EIA Act promulgated in 1992, and now 
Cap. E12 LFN 2004 was enacted to ensure balanced environmental decision-making for public 

interest (Ewurum et al., 2020). The EIA Act forbids any sector of the economy from 

undertaking any activities without environment assessment of the impact of the activities 
(Sodipo et al., 2017; Ewurum et al., 2020). Despite this, the environment continuously faces 

threats, especially from various construction activities (Ijigah et al., 2013; Aliyu et al., 2019). 
Besides, several studies revealed the limitations of EIA, which necessitated the adoption of 

EMS (Corsten et al., 2013; Zhao et al., 2012). EIA is applied at the planning stage of new 

projects to determine the negative environmental impacts, while EMS considers the planning 
stage, implementation and operation stage, checking and corrective actions, and management 

review (Sánchez and Hacking, 2002). The potential impacts of a project are basically 
considered in EIA through the experience of the professionals involved, while EMS ensures 

that both potential and actual impacts are considered (Glasson et al., 2012; Sánchez and 

Hacking 2002). EIA often lacks follow-up actions which makes it difficult to determine the 
effectiveness of the evaluation of the potential impacts (Petts, 2009; Wood, 2009; Marshall, 

2015). Meanwhile, EMS addresses the limitations of EIA, and it is a cost-effective 
environmental management tool (Matuszak-Flejszman, 2009; Sánchez and Hacking, 2002). 

Besides, EMS implementation covers a wide spectrum of benefits, namely, care for the 

environment, improvement of the image of organisations, promoting pro-environmental 
behaviour among employees, etc. (Matuszak-Flejszman, 2009). Considering the benefits of 

EMS implementation, it is important to investigate the drivers of its implementation in the 
construction industry of developing nations. 

 

Environmental management principles can be traced to the first United Nations Conference on 
Human Environment in 1972 (Fiorini et al., 2018). The World Commission on Environment 

and Development (WCED) was established; several countries also created environmental 
departments, ministries, and agencies (WCED, 1987; Emas, 2015). Since then, organisations’ 

environmental responsibilities have attracted debates between scholars and practitioners (Siew, 

2015; Dao et al., 2011). To this end, most countries and organisations have introduced new 
legislation, economic instruments, policies, and management tools such as EMS to encourage 

environmental sustainability (Vatn, 2015; Demirel and Kesidou, 2011). Thus, EMS 
implementation has been widely denoted for an organisation’s long-term growth, innovation, 

and competitiveness (Evans et al., 2017; Kniaz et al., 2020). 
 

EMS is defined as a systematic documentation process that helps manage an organisation’s 



environmental impact to attain sustainable development and practices (Lo-Iacono-Ferreira et 
al., 2016). It is also described as a coordinated framework that assists an organisation in 

complying with environmental regulations and achieving environmental goals (Gunawan et al., 
2020). Thus, EMS has been very useful in attaining sustainability and organisational 

environmental performance (Pechancová et al., 2019; Ikram et al., 2019; Erdas et al., 2015). 

The four reasons every company should incorporate environmental considerations into its 
management processes are (1) ethical reason – ethical behaviour towards ensuring 

sustainability; (2) economic reason – conserving resources and minimising 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 

(Edward, 2003; Oladinrin et al., 2015; Pacana and Ulewicz, 2017; Mas-Machuca and Marimon, 
2019; Harris et al., 2021). 

 
EMS implementation involves logical steps of inspiration, decision making, assigning EMS 

implementation team, assigning auditors and external consultant, training, environmental and 

management review, system project draft, internal audits, and system certification process 
(Pacana et al., 2017). Whereas there is a paucity of these logical steps in organisations of 

developing countries (Kola-Lawal et al., 2014; Singh et al., 2015; Kabir and Khan, 2020).  
Several environmental problems, namely, deforestation, industrial pollution, etc., persist in 

developing nations, therefore,  the need to investigate the drivers of EMS implementation in 

the NCI is important (Dkhili, 2018; Hoang et al., 2019; Zhang et al., 2021). 
 

Drivers of Environmental Management System 

 

Specific drivers could enhance the implementation of EMS. The drivers of EMS 
implementation can be categorised into external drivers (geared by the government or the 

society) and internal drivers (by an individual organisation) (Longoni et al., 2018; Zeng et al., 
2011; Testa and Iraldo, 2010). The collaboration of these major stakeholders (government and 

organisations) brings about environmental and economic performance. To be specific, the 

provision of motivations, recognition, or rewards for organisations promoting pro-
environmental behaviour is significant to environmental management practice (Moorthy et al., 

2012; Hoffman et al., 2012). Such motivation could also be given to an individual employee 
who employed “green” ideas in an organisation (Razumova et al., 2015; Mathiyazhagan et al., 

2018). Meanwhile, the reward system has been denoted to impact the organisation if the 

managers recognised implementing eco-friendly practices (Razumova et al., 2015). This 
reflects the influence a top management official has on the subordinates in an organisation. In 

a nutshell, recognition and reward for pro-environmental behaviour could encourage other 
organisations and individuals to follow suit or devise means of better practising environmental 

activities. 

 
The availability of published policy statements on environmental matters is another enabler of 

environmental-friendly practices (Patel, 2017; Aktas and Ozorhon, 2015; Studer et al., 2006). 
This driver underscores the government’s efforts to communicate the policy documents that 

describe eco-friendly practices to all concerned organisations. It is important to note that the 
government dramatically influences compliance with the document, especially in the 

construction industry (Lin et al., 2019; Yap et al., 2019). Mazzi et al. (2016) and Chen et al. 

(2015) posited that strict regulation to ensure compliance must be provided by the government 
and an appropriate penalty for defaulters. Interestingly, Li et al. (2019a) revealed that the 

government’s effort and the educational knowledge of construction professionals are 
fundamental to environmental practices in the Chinese construction industry. This is because, 



the availability of a vital policy document does not guarantee compliance with the dictates of 
the policy (Adeniyi et al., 2020). However, creating public awareness and a sense of social 

responsibility on the subject matter must precede any policy enforcement (Ikram et al., 2019; 
Babiak and Trendafilova, 2011). This is corroborated in the submission of Ferdous et al. (2019) 

that the citizens’ expectations regarding environmental performance is important in assisting 

the efforts of government & regulatory bodies. This implies that the inputs of the general 
populace and the government are vital to ensure that organisations adopt environmental-

friendly practices in their daily operations (Qi et al., 2011). In the same vein, a regular EMS 
audit would also help to assess business organisations’ compliance with stipulated directives 

(Hassan et al., 2019; Breslow, 2015; Ammenberg and Sundin, 2005). According to Opoku et 

al. (2019), regular EMS audit could be inferred as a specific role for the government; and this 
can help organisations to be environmentally conscious. Besides, studies revealed that public 

campaigns and regulations might be ineffective when the top management officer in 
organisations are not committed to the enacted rule and policy (Hu et al., 2012). This implies 

that the commitment of government officials must first be firmly secured. Thus, the in-house 

assurance among top government officers would assist in enforcing the policy in the 
organisations. 

 
In a bid to ensure environmental management practice, the provision of an in-house training 

programme is an influential driving factor at the organisational level (Bravi et al., 2020; 

Jabbour, 2013). Training equips employees on the essence of pro-environmental behaviour and 
how business practices can be improved to meet recent global expectations (Owolana and 

Booth, 2016; Agan et al., 2013). It also stimulates individual employees to devise thoughtful 
means of undertaking expected services in an eco-friendly manner. It is worthy to note that 

such creativity thrives in an organisation that operates inclusive management in which an 

employee could exercise a considerable level of power (Al-Dmour et al., 2018). To this end, it 
could be posited that the availability of training and lifelong learning platforms in organisations 

requires top management support (Kehbila et al., 2009; Alwan et al., 2017). This could be 
through provision of necessary facilities and funds for the training with other intangible 

resources to motivate the employees (Testa et al., 2011; Zutshi and Sohal, 2004). Also, in 

organisations with continuous improvement culture, the lack of facilities for lifelong learning 
would not impede embracing innovative methodologies. Meanwhile, Ojo (2018) submitted that 

the absence of such an improvement culture is a debilitating factor to organisational 
performance in developing countries. In sum, organisations with functional structures empower 

their employees, and such establishments perform better amidst their competitors (Al-Dmour 

et al., 2018; Ololade and Rametse, 2017; Testa et al., 2011). It is also interesting to note that 
organisations with a desire to operate at international standards are more likely to embrace 

environmental performance measures than establishments without intention for global 
competitiveness (Massoud et al., 2010). 

 

Organisational communication is also essential to implement or embrace EMS. According to 
Lo-Iacono-Ferreira et al. (2018), communication plays a central role in identifying the present 

position of an organisation in respect to EMS, the promulgation of a policy statement, 
development of EMS manual, and the implementation and control process. Thus, an 

organisation must be factual in addressing their fundamental business practices, unanimously 
brainstorm and develop improvement strategies to attain an enviable height among other 

organisations. Teamwork from different units of the organisation cannot be undermined in 

achieving the outcomes of eco-friendly practices (Jabbour, 2015; Muduli et al., 2020). 
Therefore, the top management, subordinates, and society must embrace environmental 

management initiatives as a shared effort (Zeng et al., 2011). For organisations with the 



potential environmental impact, dedicated or specific environmental management measures 
may be designed at organisational level (Griffith and Bhutto, 2008). However, such dedicated 

environmental measures could only be developed in large organisations with zeal for enhancing 
their competitive advantage among competitors (Zhang et al., 2009).  

 

Ultimately, the need to enhance competitive advantage, improve reputation, and general 
management also motivates organisations to embark on environmentally friendly practices 

(Mazzi et al., 2016; Owolana and Booth, 2016; Studer et al., 2006). It is further proved that 
expected performance, such as better profit or image, moral and social responsibility also 

trigger environment-friendly activities in organisations (Hoffman et al., 2012; Agan et al., 

2013; Ahmad et al., 2021). This implies that the desire to attain global relevance amongst other 
competitors could be a driving factor of engaging environmental-friendly practices. In some 

instances, modification of standard ISO 14001 document to suit an organisational practice or a 
country’s business environment could be required to encourage innovative ideas on EMS 

implementation strategies (Ammenberg and Sundin, 2005). According to Ammenberg and 

Sundin (2005), the availability of ISO 14001 documents would assist establishments in 
channeling their resources in organising training and seeking consultancy services to improve 

environmental performance. However, the availability of ISO 14001 documents to 
organisations precedes the domestication of such standards to regulate the practices of 

organisations (Bravi et al., 2020; Opoku et al., 2019). A summary of the drivers of EMS 

implementation sourced from different scholarly databases, namely, Web of Science, Scopus, 
Google scholar, etc. with the use of appropriate search string “environmental management 

system* and drivers of environmental management system*” is presented in Table 1. 
Thereafter, the articles obtained were carefully checked to identify the drivers of EMS 

implementation for the study. 

 

“Table 1” here 

 

Research Methodology 

 
Conducting empirical research and choosing the best design for a study are vital(Ketchen et 

al., 2018; Kothari and Garg, 2014). This helps to determine if single or multiple source 
respondents are suitable for the study’s research design (Flynn et al., 2018). Thus, in a study to 

investigate the drivers of 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 

the fact that different construction professions or enterprises could likely have diverse opinions 
on the subject matter (Flynn et al., 2018; Marczyk et al., 2005). Therefore, the survey design 

approach was employed in this study to help in obtaining large data collection from the target 

respondents (Ojo et al., 2020). 

 

Therefore, to investigate the drivers of EMS implementation in the NCI, a questionnaire was 
designed and administered to construction professionals such as architects, engineers, builders, 

quantity surveyors, and project managers in Lagos State, Nigeria. These construction 
professionals were selected because of their indispensable roles and skills 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). Besides, many construction companies, primarily 

their head offices are located in this State, with many construction activities being undertaken 
throughout the year (Oke and Ogunsemi, 2013).  



 
The questionnaire contained questions to elicit the respondents' background information and 

the 12 drivers of EMS implementation in the construction industry sourced from the extant 
literature. The questions on the drivers 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 was 

based on the premise of its extensive granularity in the respondent’s opinions against a five-
point Likert scale (Finstad, 2010). Two Hundred and Five (205) copies of the designed 

questionnaires were successfully administered with convenient sampling technique to the 
construction professionals in the target area. This sampling technique was adopted due to the 

limited time and resources available for the research. The statistical analyses conducted were 

mean score, S.D., Kruskal-Wallis test, post hoc test, and factor analysis with the aid of 
Statistical Package for Social Sciences (SPSS version 25). To determine if parametric or non-

parametric test would be appropriate for the dataset, a Shapiro-Wilk normality test was 
conducted (Olawumi and Chan, 2018; Corder and Foreman, 2014). The results of the Shapiro-

Wilk test revealed that the significant levels (p-values) of the drivers are less than 0.05, which 

implies that the data are not normally distributed. Hence, non-parametric tests would be 
suitable for further analysis of the data in this study. Therefore, Kruskal-Wallis H test, a non-

parametric test was conducted to determine the significance difference in the data among 
different groups of the construction enterprises, and the construction professionals (Lix and 

Keselman, 2018; Corder and Foreman, 2014). Since a non-parametric data was suitable for this 

study, there is no need for fulfillment of assumptions such as homogeneity of variance 
(Ostertagová et al., 2014). Factor analysis of the drivers of EMS implementation in the NCI 

was also conducted to detect underlying relationships among the drivers. The number of the 
valid responses received is suitable for conducting factor analysis; making the item to sample 

size ratio 1:8. This is above the minimum ratio required, i.e., 1:5 for conducting factor analysis 

(Pallant, 2020). The choice of factor analysis was to group the drivers of EMS implementation 
into a manageable size that adequately represents the observed variables to facilitate easy 

discussion and decision making (Babatunde et al., 2018; Reio Jr and Shuck, 2015).  
 

Results 

 

Out of the 205 copies of the questionnaires that were successfully administered, 110 copies 
were returned, but 106 were suitable for analysis representing 51.7% of the questionnaire 

administered. Four of the returned questionnaires were discarded because it was incompletely 

filled. Among these respondents, 15.8% were architects, 11.6% engineers, 61.1 quantity 
surveyors, 4.2% builders, and 7.4% project managers. More than 50% of the respondents had 

more than five years of work experience in the construction industry. 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’s degrees, 16.8% had 
master’s degrees, and 4.2% had doctorate degrees. Also, 37% of the respondents worked in 

micro-enterprises, 32% worked in small enterprises, 20% 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 following the Small and Medium Enterprises Development 
Agency of Nigeria (SMEDAN) (Kale, 2019) in which organisations with less than ten 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”.  

 

Table 2 shows the mean values and S.D.s of the drivers of EMS implementation in the NCI 
based on overall respondents and the four classifications of enterprises. The results of the 



overall mean and S.D. indicates that “Training and education (D1)” had the highest mean value 
of 6.08, “Teamwork (D2)” ranked second with a mean value of 6.03. “Adapting EMS to 

Nigerian system (D3)” ranked third, while “Environmental performance tracking (D4)” ranked 
fourth with mean values of 5.95 and 5.94, respectively. “Recognition & reward (D12)” is the 

least ranked driver with a mean value of 5.71. All the drivers could be termed ‘significant’ 

based on the submission of Harada et al. (2015) that any factor that scored above three-fifths 
of the Likert type scale, i.e., a mean value of 4.20 on a 7-point scale can be considered 

significant. The S.D.s of all the 12 drivers (D1 – D12) in this study are approximately 1.00. 
This implies minimal dataset variability (Oke and Aghimien, 2018; Ojo and Ogunsemi, 2019). 

 

Table 2 also the mean values and S.D.s of the respondents based on their respective enterprises’ 
classifications, i.e., micro, small, medium, and large enterprises. In the micro-enterprises, the 

mean value ranges from 5.36 to 5.82; from 5.62 to 6.02 in small enterprises; 5.95 to 6.50 among 
the medium enterprises; and 5.71 to 6.71 in the large enterprises. Therefore, based on Harada 

et al. (2012) proposition, all the drivers could be regarded as significant to the four 

classifications of the respondents.  
 

To determine the significance difference among the respondents in the enterprises, Kruskal-
Wallis H test was conducted. The null hypothesis (Ho) of the Kruskal-Wallis H test states that 

“there is no significance difference in the opinions of the respondents in the various groups on 

the same drivers of EMS”. The null hypothesis is rejected when the p-value is less than 0.05. 
Investigating the significance difference in respondents' opinions across the various 

classifications of construction enterprises is important to have a broad horizon on the subject 
matter and draw useful recommendations and conclusions. It is interesting to note that only one 

driver, i.e., “Availability of ISO 14001 document (D11)” was statistically different at 0.002 

significant level (refer to Table 2). This implies that the respondents in the four classifications 
of enterprises had the same views on the remaining 11 drivers of EMS implementation in the 

NCI. 
 

“Table 2” here 

 
The drivers' mean scores based on the respondents' professional backgrounds were also 

computed (see Table 3). The mean score values of the drivers of the architects range from 5.33 
to 6.13, from 5.29 to 6.14 (project managers), 5.59 to 6.05 (quantity surveyors), 5.50 to 6.75 

(builders), and 6.00 to 6.73 (engineers). Furthermore, the Kruskal-Wallis H test was also 

conducted to determine the significance difference between the professions of the respondents, 
i.e., architects, project managers, quantity surveyors, builders, and engineers. The results of the 

analysis show that “Environmental performance tracking (D7) is significantly different at 0.047 
(see Table 3). Thus, it means that all the professionals have the same opinions on the other 

eleven drivers of EMS implementation in the NCI.  

 

“Table 3” here 

 
Based on the Kruskal-Wallis H test results, it is essential to determine the group that contributes 

to the significant difference in the driver of EMS implementation, i.e., “Availability of ISO 
14001 document (D11)”. Therefore, a post hoc test was conducted at p < 0.05. Post hoc tests 

are posteriori tests used to determine the group where the differences occurred among three or 

more groups (Pallant, 2011; Olawumi and Chan, 2020). Post hoc analysis using pairwise Mann-
Whitney tests and applying Bonferroni adjustment to control for Type 1 errors were undertaken 

for the drivers where the Kruskal-Wallis test indicated significant differences (Cohen, 1988; 



Bowen et al., 2021). The post hoc test results in Table 4 revealed that the significant difference 
in “Availability of ISO 14001 document (D11)” occurred between the respondents in micro 

and medium enterprises at 0.000 significant level. The adjusted significant level of 0.002 was 
obtained in the statistics based on Bonferroni correction for multiple tests for the pairwise 

comparison between the micro and medium enterprises.  

 

“Table 4” here 

 
On the other hand, the Post hoc tests on the “Environmental performance tracking (D7)” 

indicates that the significance difference occurs between the quantity surveyors and the 

engineers (see Table 5).  
 

“Table 5” here 
 

The incongruence on the ‘Availability of ISO 14001 documents (D11)’ posits the fact that the 

medium enterprises considered guiding documents to be important in facilitating EMS 
implementation in comparison with micro-enterprises possibly due to the organisational policy, 

desire to maintain the best performance, and the need to maintain a good environmental image 
to competitors and other stakeholders. Besides, the micro-enterprises are still at the survival 

stage; therefore, due diligence to stipulated EMS guiding documents may not be carefully 

considered in the organisations. These findings corroborate the submission of Adeniyi et al. 
(2020) that most of the lower-tier organisations do not comply with stipulated processes written 

in manuals or other guiding documents. The difference in the opinions of the quantity surveyors 
and the engineers on the ‘Environmental performance tracking (D7)’ could be linked to the 

professional training of the quantity surveyors in ensuring an approximate or precise 

quantity/calculation on any elements on construction projects. Whereas the engineers often 
prefer lump quantities, costs, and entities together in a bid to describe an element on 

construction projects. Therefore, the engineers may not completely subscribe to the need for 
environmental performance tracking. 

 

Factor Analysis 

 
According to 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 0.929 at a significant level of 0.000 was obtained, and this shows that Bartlett’s Test 
of Sphericity for correlation adequacy between the variables was highly significant. According 

to Table 6, the KMO explained that 92.9 percent of the data gathered were adequate, and thus, 
it explains the suitability of the collected data. The p-value obtained, which is < 0.05 at a degree 

of freedom (df) of 66 and chi-square value of 836.552, implies that all the drivers will be 

significantly correlated at 5% level, and therefore, exploratory factor analysis is appropriate. 
 

“Table 6” here 
 

The drivers 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. In 

this analysis, items with factor loading greater than 0.5 were considered satisfactory (see Table 

7). This is necessary to satisfy the requirement to ensure items with similar characteristics were 
converged (Field, 2005). The reliability of the dataset grouping was also checked with 

Cronbach’s alpha (α) value for internal consistency (Pallant, 2011). The three α values 
generated were 0.761, 0.897, and 0.712 respectively. These α values are above 0.6, and thus, 



they can be considered satisfactory (Hair et al., 2010). Table 7 also shows that five drivers (D1, 
D6, D9, D4, and D5) were grouped into the first component of the factor analysis; four drivers, 

i.e., D8, D11, D2, and D12 grouped into the second component, while D10, D3, and D7 
grouped into the last component. 

 

“Table 7” here 

 

Discussion 

 

This study aims to identify the grouping of the drivers that can facilitate EMS implementation 

in the NCI. The result of the factor analysis shows that three major groupings could explain the 
characterisation of the drivers of EMS implementation in the NCI. Based on the analysis, 

‘training and education (D1)’, ‘employee empowerment (D6)’, ‘top management commitment 

and support (D9)’, ‘teamwork (D4)’, and ‘organisational communication (D5)’ were referred 
to as “Intellectual enhancement strategies”; ‘EMS audit (D8)’, ‘availability of ISO 14001 

document (D11)’, ‘adapting EMS to Nigerian system (D2)’, and ‘organisational culture (D12)’ 
was termed “Documentation and cultural strategies”; while ‘recognition & reward (D10)’, 

‘efficient organisational structure (D3)’, and ‘environmental performance tracking (D7)’ were 

named “Motivation and tracking strategies”. The names of the factors were based on the 
researchers’ judgment, as this aligns with the submission of Henson and Roberts (2006) that 

there is no specific scientific procedure to be followed in naming the grouping of items in factor 
analysis. However, the given names largely represent the items that constitute the factors. 

 

Intellectual Enhancement Strategies 

 

The five drivers (i.e., D1, D6, D9, D4, and D5) that denote items for describing ‘intellectual 

enhancement strategies’ in an organisation were grouped in the analysis. Training and 
education have the highest factor loading; this implies that educating employees via training 

and practicums about environmental sustainability is significant to EMS implementation in the 
NCI. This corroborates a submission that harnessing an organisation's intellectual assets in a 

community, or country via training is vital for innovative development (Kuznetsova et al., 

2017). Employee empowerment (D6) also dovetailed into the factor named intellectual 
enhancement strategies. Employee empowerment indicates participative or inclusive 

management in organisations (Al-Dmour et al., 2018). Employee empowerment connotes 
giving privilege to employees to exercise a level of power to improve organisation performance 

without consulting a superior for approval before taking such actions. For instance, the 

consciousness of the environmental impact of an organisation’s activities could propel an 
employee to devise creative and environment-friendly means of discharging an expected duty. 

Therefore, employee empowerment helps to stimulate creativity and assists in influencing other 
colleagues in an organisation. 

 

It is worthy to note that top management commitment and support also underscore intellectual 
enhancement strategies. Training, provision of lifelong learning schemes, and empowerment 

schemes in organisations can only thrive through the organisation’s commitment and support. 
Thus, top management commitment and support are vital to enhancing EMS implementation 

in construction organisations. Besides, the knowledge of the benefits of EMS by superiors in 
an organisation contributes significantly to EMS implementation (Wang et al., 2019; Huang 

and Shih, 2009). In other parlance, the knowledge acquired through training and empowerment 

schemes on the need to keep all ecological habitats safe in an organisational domain is pivotal 



to implementing EMS in any business sector. 
 

Teamwork (D4) and organisational communication (D5) also indicate drivers to describe 
intellectual enhancement strategies in EMS implementation. Teamwork and organisational 

communications are values and intangible assets that contribute to organisational reputation. 

Intellectual strategies consist of explicit and tacit knowledge that helps create values, supports, 
uplifts, and helps achieve organisational goals. To this end, the drivers in this group are 

intellectual enhancement strategies capable of harnessing EMS implementation in the NCI. 
This corroborates Li et al’s (2019c) findings that intellectual capital hinged on demand and 

supply of information, formal employee training, and communication & knowledge sharing at 

the individual and organisational level. 
 

Documentation and Cultural Strategies 

 

The drivers that constitute ‘documentation and cultural strategies’ are EMS audit (D8), 
availability of ISO document (D11), adapting EMS to Nigeria system (D2), and organisational 

culture (D12). The availability of guiding documents for EMS implementation is pivotal and 
critical as it has high factor loading. The availability of ISO documents furnishes organisations 

with strategies on EMS practices and helps organisations review their current practices to 

identify actions that are detrimental to the environment (ISO 14001, 2004). The review process 
indicates an EMS audit to determine how the organisation complies with the stipulated process. 

Also, the description of EMS highlights formulated policies and objectives which take into 
account significant environmental impacts through the implementation and fulfilment of the 

requirements of the ISO document (Campos, 2012). Therefore, the organisations or 

government's provision of such policies and objectives at the national level in Nigeria could 
assist in EMS implementation.  

 
The analysis also shows that adapting EMS to the Nigerian system (D2) has high factor loading; 

this implies that domesticating ISO documents to suit the Nigerian construction environment 

is vital to EMS implementation. It is worthy to note that the availability of variants of ISO 
documents such as BS 7750 EMS standard, European Unions’ Eco-Management and Audit 

Scheme Regulations (EMAS) helps in sustainable practice in some developed countries 
(Haque, 2018). Finally, organisational culture (D12) also indicates a driver to accentuate 

documentation and cultural strategies. Organisational culture often reflects values that 

distinguish one organisation from another (Connolly et al., 2017). Thus, it is worthy to note 
that the compliance of construction organisations to the content of EMS implementation 

guidelines may differ due to the size and stage of growth of an enterprise. For example, 
organisations at survival or existence stages may unlikely consider environmental-friendly 

practices documented in manuals or publications in detail. Therefore, devising strategic means 

through which organisations could be involved in eco-friendly practices is vital to enhance 
EMS implementation in the NCI. 

 

Motivation and Tracking Strategies 

 
The analysis revealed that D10, D3, and D7 represent drivers that hinge on ‘motivation and 

tracking strategies’. It is important to note that recognition and reward (D10) for eco-friendly 
practices in an organisation could encourage others to do likewise. Also, an efficient structure 

to ensure continuity of the reward system must be considered as well. This implies that the 
reward given for environmental compliance must be affordable. Terms and conditions for 

eligibility in the reward system could be drafted to create checks and balances. Environmental 



performance tracking (D7) also connotes a driver for motivation and tracking strategies in the 
analysis conducted. Tracking the compliance of organisation concerning environmental 

management policies could assist in EMS implementation. On the other hand, the knowledge 
of adverse environmental effects on the environment could also help to hasten EMS 

implementation in the NCI. Thus, compliance with the stipulated policy is an integral 

determinant of EMS implementation (Fura, 2013). Therefore, it is important to put in place 
motivation and tracking mechanisms by the appropriate authority for the enforcement of EMS 

policy. 
 

Interestingly, previous study revealed three critical impediments to EMS implementation in the 

NCI, namely ‘knowledge barrier’, ‘process barrier’, and ‘culture and management barrier’ (Ojo 
et al., 2021). Therefore, to avert these barriers, this study revealed the complementary drivers 

(intellectual enhancement strategies, documentation and cultural strategies, & motivation and 
tracking strategies) that could enhance EMS implementation in the NCI. 

 

Implications of the Study 

 
The exploratory factor analysis revealed that the drivers of EMS implementation in the NCI 

could be represented in three factors: intellectual enhancement strategies, documentation and 

cultural strategies, and motivation and tracking strategies. This study revealed the importance 
of education to construction professionals in the NCI. Tertiary institutions could spearhead the 

training and education required to enhance the intellectual capacity of construction 
professionals through the provision of unique courses/modules that address EMS practices and 

their usefulness to the construction industry and the environment at large. The professional 

bodies could also equip their respective member with knowledge on the importance of EMS to 
organisational performance via webinars, seminars, and workshops. In other words, the tertiary 

institutions provide intellectual skills to undergraduate and postgraduate students while 
professional bodies provide lifelong learning practices to other construction professionals that 

may not need to acquire an academic degree again. The multi-national construction 

organisations in the NCI could also conduct in-house training for their employees and other 
construction professionals in the form of corporate social responsibility as a means of giving 

back to society. The government as well should provide the necessary facilities to aid education 
and training at all levels. This implies that the implementation of EMS is a unanimous effort of 

all construction stakeholders. 

 
The study also revealed the importance of top management commitment and support in 

enhancing EMS implementation in the NCI. This implies a great responsibility on the part of 
top management officials in construction organisations, legislative bodies, and the government. 

It is important to note that the commitment and support of top management officials lie in the 

knowledge they possess on the impact of various construction activities on the ecosystem at 
large. Therefore, it is recommended that top management officials at all levels possess 

environmental management certification. The foreknowledge on environmental issues by top 
management would assist in establishing support schemes to enable organisations’ employees 

acquire similar training and education. It is also important that top management officials attend 
international conferences regularly to familiarise themselves with recent developments in the 

global construction industry. Besides, a substantial amount of money should be set aside in 

organisations for subscriptions to scholarly articles updates necessary to improve 
environmental performance in the construction industry.  

 
Documentation of the EMS practices of every organisation is also important to have a review 



process as revealed in the study. The documentation of eco-friendly practices could be the 
responsibility of either government or the respective organisation. In other words, each 

construction organisation could keep this record for future assessment of sustainable practices 
of their organisations. The government could also keep the record of EMS practices and 

compliance of construction organisations at the national, regional, or local level. This 

documentation would help to know how to review the country’s response to EMS policy and 
determine the kind of training, conferences, and seminars that may be organised at all levels 

for construction professionals. The documentation would also help to determine the kind of 
support for an organisation and how EMS implementation can be tracked on a project, 

organisational, social, and environmental outcomes. Therefore, it is recommended that every 

construction organisation set up a department to ensure documentation and environmental 
compliance tracking. The government could also establish an environmental enforcement 

agency purposely to oversee the activities of the construction industry concerning 
environmental matters. 

 

Limitations and Future Research 

 
Generalizability of the findings of this study is limited by certain factors. First, a major 

percentage of the respondents were quantity surveyors which may constitute a level of biasness, 

possibly due to the convenience sampling adopted in the study. There is every possibility that 
different results may be generated if data were retrieved from other categories of respondents 

in approximate or similar quantities. Secondly, the findings of this study are applicable to other 
developing countries with slow implementation of EMS in their construction enterprises.  

Lastly, the drivers of EMS implementation were gathered from the existing literature and 

measured by respondents’ opinions. While this is considered suitable, it may not capture the 
drivers of EMS in entirety. This implies that a qualitative study would be important to identify 

other drivers that could facilitate EMS implementation in the NCI. However, this study 
achieved its aim through the various statistical analyses conducted.  

 

Conclusions 

 
The impacts of different construction activities on the quality of life of construction 

professionals and the ecosystem have been receiving scholarly attention. Considering the 

importance of EMS implementation, one would expect all construction industries should 
swiftly embrace it. However, the situations in developing countries appeared not to project the 

efforts of developed countries and sustainability-concerned organisations to promote 
sustainable construction practices. This study, therefore, investigated the drivers of EMS 

implementation in the NCI, intending to group them into a manageable size. The opinions of 

106 respondents were used in this study, using both descriptive and inferential statistics. The 
results of the factor analysis revealed that EMS implementation drivers could be described as 

intellectual enhancement strategies, documentation and cultural strategies, and motivation and 
tracking strategies. Each driver that formed the factors has significant factor loading, and the 

respective α values are also satisfactory. Conclusively, the three ‘critical factors’ that depict 

knowledge enhancement, documentation strategies, and motivation with tracking strategies 
could be described as complementary drivers of EMS implementation in the NCI that could 

address the barriers to its implementation. 
 

The study revealed the need to synergise relationships between the government and 
construction organisations to ensure EMS implementation in the NCI. Training and education 

on environmental practices were recommended for construction professionals. Government 



should also keep proper documentation of EMS-related policies and check compliance of 
organisations with environmentally friendly construction practices. In collaboration with multi-

national construction organisations, professional organisations could organise conferences and 
seminars that would help improve the knowledge of EMS and strategies for its implementation. 

While the results of the analyses conducted in this study are valid and reliable in this context, 

it would be good to establish further the grouping of the drivers of EMS implementation in the 
NCI with structural equation modelling (SEM) to have a better prediction (Tarka, 2018).  This 

also implies that a larger sample size beyond that of this study would be required.  
 

However, this study provides answers to the complementary drivers to ease the barriers to EMS 

implementation in the NCI. The construction professional bodies would also benefit from this 
study by understanding the areas of improvement for the construction practitioners. Lastly, the 

government organisations could also use the outcomes of this study to determine the areas to 
concentrate efforts on to ensure pro-environmental behaviour for improving the image of the 

NCI in the global market. 
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Table 1: Summary of Literature Review 

Code Drivers 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

D1 Training and education   



 



            

D2 Adapting EMS to the Nigerian 

system 

                   

D3 Efficient organisational structure                    

D4 Teamwork 
           

        

D5 Organisational communication                    

D6 Employee empowerment                    

D7 Environmental performance 

tracking 

  
 

       
        

D8 EMS audit                    

D9 Top management commitment and 

support 











  
  



        

D10 Recognition & reward                    

D11 Availability of ISO 14001 

documents 
                   

D12 Organisational culture 
  

 
 

 
   



   
       

1= Agan et al. (2013); 2 = Lo-Iacono-Ferreira et al. (2018); 3 = Mazzi et al. (2016); 4 = Breslow (2015); 5 = Ololade and Rametse (2017); 6 = Hoffman et al. (2012); 7 = Opoku 

et al. (2019); 8 = Testa et al. (2011); 9 = Moorthy et al. (2012); 10 = Razumova et al. (2015); 11 = Bravi et al. (2020); 12 = Zeng et al. (2011); 13 = Ammenberg and Sundin 

(2005); 14 = Massoud et al. (2010); 15 = Moorthy et al. (2012); 16 = Qi et al. (2011); 17 = Durdyev et al. (2018); 18 = Ferdous et al. (2019); 19 = Griffith and Bhutto (2008); 

20 = Zhang et al. (2009). 



Table 2: Drivers of Environmental Management System 

Drivers 
Overall Micro enterprises Small enterprises Medium enterprises Large enterprises 

Sig. 
Mean SD Rk Mean SD Rk Mean SD Rk Mean SD Rk Mean SD Rk 

D1-Training and education 6.08 1.06 1 5.75 1.25 5 5.94 1.07 3 6.00 0.92 7 6.71 0.49 1 0.060 

D4-Teamwork 6.03 1.07 2 5.58 1.18 9 5.94 1.07 3 6.05 1.15 6 5.71 0.95 12 0.103 

D2-Adapting EMS to the Nigerian system 5.95 1.20 3 5.82 1.11 1 5.91 1.16 6 5.95 1.13 12 6.29 0.49 5 0.141 

D7-Environmental performance tracking 5.94 1.10 4 5.78 1.27 3 6.09 0.93 1 6.50 0.76 1 6.29 0.95 8 0.144 

D9-Top management commitment and support 5.91 1.09 5 5.78 0.99 2 5.85 1.08 7 6.10 0.91 5 6.14 0.38 10 0.831 

D6-Employee empowerment 5.90 0.98 6 5.72 1.23 6 6.09 1.00 2 6.30 0.80 3 6.57 0.79 2 0.628 

D5-Organisational communication 5.88 1.10 7 5.49 1.27 11 5.74 1.19 9 6.00 1.08 10 6.00 1.00 11 0.602 

D3-Efficient organisational structure 5.80 1.12 8 5.53 1.11 10 5.64 1.17 11 6.00 0.92 7 6.43 0.53 4 0.383 

D8-EMS audit 5.79 0.99 9 5.69 1.21 7 5.94 1.13 5 5.95 1.00 11 6.29 0.49 5 0.298 

D12-Organisational culture 5.74 1.08 10 5.36 1.10 12 5.62 1.26 12 6.35 1.04 2 6.29 0.49 5 0.104 

D11-Availability of ISO 14001 documents 5.73 1.17 11 5.78 1.31 4 5.85 1.10 8 6.26 1.19 4 6.57 0.79 2 0.002* 

D10-Recognition & reward 5.71 1.18 12 5.67 1.04 8 5.71 0.97 10 6.00 0.92 7 6.14 1.07 9 0.525 

Note: SD = Standard deviation; Rk = Rank; * Significant at 0.05 level 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Table 3: Opinions of Different Professionals on the Drivers of Environmental Management System  

Drivers 
Overall Architects Project managers Quantity surveyors Builders Engineers 

Sig. 
Mean SD Rk Mean SD Rk Mean SD Rk Mean SD Rk Mean SD Rk Mean SD Rk 

D1-Training and education 6.08 1.06 1 6.07 0.88 2 6.00 1.00 4 6.05 1.18 1 6.50 0.58 2 6.18 0.87 9 0.994 

D4-Teamwork 6.03 1.07 2 5.93 1.03 6 6.00 1.00 4 5.97 1.17 2 6.50 0.58 2 6.36 0.67 7 0.994 

D2-Adapting EMS to the Nigerian system 5.95 1.20 3 6.07 0.96 3 5.71 1.38 9 5.79 1.32 5 6.50 0.58 2 6.55 0.52 2 0.876 

D7-Environmental performance tracking 5.94 1.10 4 6.13 0.83 1 5.71 0.95 7 5.76 1.22 7 6.00 0.82 10 6.73 0.47 1 0.047* 

D9-Top management commitment and 

support 

5.91 1.09 5 6.00 1.11 5 6.00 0.82 3 5.83 1.19 4 6.50 0.58 2 6.00 0.89 12 0.862 

D6-Employee empowerment 5.90 0.98 6 6.00 0.76 4 6.14 0.69 1 5.76 1.09 6 6.25 0.96 9 6.18 0.75 8 0.819 

D5-Organisational communication 5.88 1.10 7 5.93 1.16 7 5.43 1.13 11 5.86 1.18 3 6.50 0.58 2 6.00 0.63 11 0.408 

D3-Efficient organisational structure 5.80 1.12 8 5.87 0.99 8 5.29 1.11 12 5.68 1.21 10 6.75 0.50 1 6.36 0.50 5 0.305 

D8-EMS audit 5.79 0.99 9 5.53 0.92 10 6.00 1.00 4 5.68 1.06 9 6.25 0.50 8 6.45 0.52 3 0.330 

D12-Organisational culture 5.74 1.08 10 5.33 1.11 11 5.71 0.95 7 5.71 1.15 8 6.00 0.82 10 6.36 0.50 5 0.928 

D11-Availability of ISO 14001 documents 5.73 1.17 11 5.33 1.11 11 6.14 0.90 2 5.59 1.26 12 6.50 0.58 2 6.45 0.52 3 0.570 

D10-Recognition & reward 5.71 1.18 12 5.80 1.01 9 5.57 1.27 10 5.62 1.28 11 5.50 0.58 12 6.18 0.98 10 0.241 

Note: SD = Standard deviation; Rk = Rank; * Significant at 0.05 level 
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Table 4: Post Hoc Test of Availability of ISO 14001 Documents 
 

Test 

Statistic 
S.E. 

Std. Test 

Statistics 
Sig. 

Adj. 

Sig. 

Less than 10 staff - 10 to 49 staff  -7.508 6.409 -1.172 0.241 1.000 

Less than 10 staff - 50 to 199 

staff 

-27.111 7.600 -3.567 0.000 0.002* 

Less than 10 staff - Above 199 

staff 

-21.754 11.070 -1.965 0.049 0.296 

10 to 49 staff - 50 to 199 staff -19.603 7.676 -2.554 0.011 0.064 

10 to 49 staff - Above 199 staff -14.246 11.123 -1.281 0.200 1.000 

50 to 199 staff - Above 199 staff 5.357 11.849 0.452 0.651 1.000 

Note: S.E. = Standard error; * = Significant at the 0.05 level. 
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Table 5: Post Hoc Test of Environmental Performance Tracking  
Test 

Statistic 

S.E. Std. Test 

Statistics 

Sig. Adj. 

Sig. 

Project managers - Quantity 

surveyors 

5.280 10.568 0.500 0.61

7 

1.000 

Project managers - Builders 7.625 16.570 0.460 0.64

5 

1.000 

Project managers - Architects 12.267 12.101 1.014 0.31

1 

1.000 

Project managers - Engineers 30.727 12.782 2.404 0.01

6 

0.162 

Quantity Surveyors - Builders -2.345 13.659 -0.172 0.86

4 

1.000 

Quantity Surveyors - Architects -6.987 7.645 -0.914 0.36

1 

1.000 

Quantity surveyors - Engineers -25.448 8.682 -2.931 0.00

3 

0.034* 

Builders - Architects 4.642 14.877 0.312 0.75

5 

1.000 

Builders - Engineers -23.102 15.436 -1.497 0.13

4 

1.000 

Architects - Engineers -18.461 10.494 -1.759 0.07

9 

0.786 

Note: S.E. = Standard error; * = Significant at the 0.05 level. 
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Table 6: KMO and Bartlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.929 

Bartlett's Test of Sphericity Approx. Chi-Square 836.552 

Df 66 

Sig. 0.000 
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Table 7: Factor Analysis of Drivers of EMS Implementation 

Code Drivers 
Component 

Alpha 
1 2 3 

D1 Training and Education 0.825 
  

0.761 

D6 Employee empowerment 0.734 
  

D9 Top management commitment and support 0.688 
  

D4 Teamwork 0.632 
  

D5 Organisational communication 0.543 
  

0.897 

D8 EMS audit 
 

0.825 
 

D11 Availability of ISO 14001 document 
 

0.790 
 

D2 Adapting EMS to the Nigerian system 
 

0.747 
 

D12 Organisational culture 
 

0.570 
 

D10 Recognition & reward 
  

0.784 0.712 

D3 Efficient organisational structure 
  

0.745 

D7 Environmental performance tracking 
  

0.555 

 

 

 

 

 

 

 

 

 

 


	Characterisation of the Drivers of Environmental Management System Implementation
	Abstract
	Introduction
	Literature Review
	Environmental Management System
	Drivers of Environmental Management System
	Research Methodology
	Results
	Factor Analysis
	Discussion
	Intellectual Enhancement Strategies
	Documentation and Cultural Strategies
	Motivation and Tracking Strategies
	Implications of the Study
	Limitations and Future Research
	Conclusions
	References


