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A B S T R A C T  
The present study was conceptualized to establish the relationship between firm internal factors (IFs) (environmental 

commitments, environmental knowledge, firm characteristics) and green practices in construction consultancy firms. A sample of 

375 survey questionnaires were distributed through proportionate stratified random sampling to the firms of built environment 

professionals in Nigeria with 233 survey questionnaires retrieved for analysis. Data were analyzed using PLS SEM path modeling. 

Results of the analysis indicate that firm characteristics and environmental commitments have a statistically significant 

contribution, and thus, serve as the main predictors of GCP. The findings can be used as basis for strategic policy framework for 

practitioners’ involvement in green construction practices particularly in the context of developing countries. 
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INTRODUCTION 
 
 The construction industry has been identified as a major contributor to global environmental problems [1]. 
The need to protect the environment through green practices is increasingly becoming a theme in universal 
corporate agenda [2]. Such agenda has eventually culminated in intense pressure on built environment 
professionals to adopt green practice initiatives in construction processes [3]. 
 Various countries have engaged in green practices by devising strategies and programs, including 
legislation, to enhance the overall environmental performance of the construction industry. For example, green 
construction practice (GCP) has been a priority program in China for over two decades now and has 
subsequently lead to the provision of policy guidelines to protect the environment from the adverse effects of 
construction and related activities [4]. 
 In Malaysia, leading institutions, such as the Construction Industry Development Board, have identified 
sustainability and environment as among the priority areas for research and development [5]. In Singapore, 
substantial efforts have been exerted to promote GCP, with approximately $15 billion set aside from the $50 
billion research fund for the built environment, as green construction capability development fund for 
professionals, managers, and executives [6]. 
 For Nigeria, the persisting environmental pressure has eventually led to the convening of several summits 
and workshops of stakeholders in the past years, which has resulted in the on-going formation of the Nigeria 
Green Building Council [7]. These summits and workshops are intended to inculcate the attitude and spirit of 
environmentally friendly practices among key industry players. Notably, only a few studies on green practices 
in the construction sector have been published [8], and the urgent need to investigate various aspects of 
environmental friendly practices have been stressed [9]. 
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 Moreover, even with the remarkable increase in the number of GCP literature, factors that influence such 
practices have not been fully examined and comprehended [10]. Studies have shown that, implementing green 
practices in SME’s depends on series of factors internal and external to an organization [11]. Similarly, analysis 
and deliberation on these factors are more on identification providing no distinct insight into their role and 
ability [12]. In Nigeria most of the construction consultancy firms are small sized organization as their functions 
are clearly distinct from contractors or developers. The firm provides both initial consultancy services 
requirement and projects supervision. Following studies [13], the present studies consider those factors that 
received more attention from researchers. Thus, firm internal factors (IFs), for this research context are 
conceptualize as; environmental commitments, environmental knowledge, and firm characteristics, used to test 
the relationship with firm green practices in construction. Few researchers [14] undertake a critical review of 
GCP research and contend that most studies focus on definitions and scopes, benefits and costs, or means to 
achieve green construction. Most studies indicate a positive association among environmental commitments, 
environmental knowledge, and green practices [15][16]. Response to green practices is likely to vary based on 
cultural and geographic contexts [17]. Thus, we must be cautious in generalizing such findings. Every key 
construction stakeholder has different drivers for their activities [1]. Consequently, a view of these drivers for 
various stakeholders is important to understand how green practice can be successful and popular. Construction 
industry stakeholder can be identified and classified based on their line of activities [18], and these activities can 
either fall within the narrow or broad conceptualization of construction sector. Professional consultancy services 
fall within the broader definition [19]. However, in this study, we focus on consultancy firms that provide 
services within the built environment profession, which is expected to drive the industry toward 
environmentally friendly practices. The theoretical contribution of the present study is extending previous work 
[3] by investigating other factors, such as firm characteristics and environmental knowledge in a developing 
country, and thus, closing the knowledge gap. Providing how these factors influence green practices in 
construction consultancy firm within the context of developing country will add to the body of knowledge and 
provide additional impetus on how global green agenda can enhanced. The findings will help construction firms 
to formulate their strategies toward contributing to the green agenda. Strategic policy framework can be 
formulated to identify construction firms that meet certain environmental friendly practices. 
 
2.0 Methodology: 
2.1 Demography: 
The survey was conducted in five key construction consultancy service firms. From the valid responses 
received, 25.8% are from builders, which provided the largest response rate, followed by architects and 
designers, who contributed 22.3% of the overall responses. Estate surveyors contributed 20.2% to the response 
rate. Meanwhile, planners and quantity surveyors each contributed 15.9% of valid responses. 
 
2.2 Assessment of (PLS-SEM) Path Modeling Results: 
 The use of PLS-SEM path modeling for data analysis adopted a two-way approach in the evaluation and 
reporting of the results [20]. These steps involve the assessment of the measurement and structural models [21]. 
Individual item reliability was evaluated by using factor loadings greater than 0.5. Table 5 shows that all values 
of the items retained are greater than the minimum threshold mark of 0.40 [21]. Similarly, internal consistency 
was assessed using the composite reliability coefficient because it provides less biased estimates compared with 
the Cronbach’s alpha coefficient as it considers individual loading contribution [22]. The composite reliability 
coefficient should at least be 0.70 or greater [21]. Table 1 shows that the composite reliability of each latent 
construct exceeds the minimum level required. Convergent validity was examined using the average variance 
extracted (AVE) of each latent construct, as proposed [23]. Based on the rule of thumb [24] for loading values 
not less than 0.50, the model indicates that the latent construct has an AVE value between 0.50 and 0.61. 
 
Table 1: Model Evaluation (Internal Consistency Reliability). 

Latent Constructs Composite Reliability AVE 
Firm Green Practices 0.902 0.509 

Environmental Commitments 0.917 0.613 
Environmental Knowledge 0.854 0.543 

Firm Characteristics 0.927 0.615 

 
 The discriminant validity was establish by the use of [23] criteria. This was achieved by comparing the 
correlations among the latent constructs with square roots of average variance extracted. As a rule of thumb for 
assessing discriminant validity [23], AVE should have a score of .50 or more. To achieve adequate discriminant 
validity [23], the square root of the AVE should be higher than the correlations among latent constructs. As 
indicated in Table 3 the values of the average variances extracted range between .509 and .615, indicating non 
violation of assumption. In Table 4, the correlations among the latent constructs were compared with the square 
root of the average variances extracted (values in bold face). Table 2, also shows that the square root of the 
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average variances extracted were all greater than the correlations among latent constructs, providing adequate 
discriminant validity [23]. 
 
Table 2: Discriminant Validity Coefficients. 

 Env. Commit. Env. Know. Firm Charac. Firm Green Practic. 
Environmental Commitments 0.783    
Environmental Knowledge 0.511 0.737   

Firm Characteristics 0.295 0.233 0.784  
Firm Green Practices 0.273 0.134 0.307 0.713 

 
2.3 Assessment of the Structural Model: 
 In assessing the structural model, we applied the standard bootstrapping procedure that comprises 5,000 
bootstrap samples to determine the significance of the path coefficient [21].  At the beginning of this study, 
three hypotheses were postulated. The first hypothesis (H1) predicted a positive relationship between 
environmental commitments and firm green practices. The results of the analysis (Table 5) indicate a 
statistically significant association (β = 0.217, t = 2.661, p < 0.01), in favor of the hypothesis. The second 
hypothesis (H2) predicted a significant and positive relationship between environmental knowledge and firm 
green practices (Table 5). The results indicate an association (β = −0.036, t = 0.288, p >0.1) that does not 
support the hypothesis. The third hypothesis (H3) predicted a significant and positive relationship between firm 
characteristics and firm green practices (Table 3). This hypothesis was supported (β = 0.257, t = 4.227, p < 
0.01). 
 
Table 3: Path Coefficients. 

Hypo-thesis Relationship Beta (β) t value (t) Findings 

H1 
Environmental Commitments → 

Firm Green Practices 
0.217 2.661** Supported 

H2 
Environmental Knowledge → 

Firm Green Practices 
−0.036 0.288 Not Supported 

H3 
Firm Characteristics → Firm 

Green Practices 
0.257 4.227*** Supported 

 
 The coefficient of determinants, known as the R2 value, is an important criterion for assessing the structural 
model in PLS-SEM. R2 value of 0.10 is an acceptable minimum level [25], although this conclusion generally 
depends on the research context [21]. The results indicate that the model is capable of explaining 13.1% of firm 
green practices. Considering the research context, the obtained R2 value is satisfactory. The path modelling 
predictive relevance is assessed using the cross-validated redundancy measure. The obtained Q2 value of 0.056 
signifies the predictive relevance of the exogenous construct [20]. 
 

RESULTS AND DISCUSSION 
 
 The findings of the current study have shown that, among the factors examined, firm characteristics and 
environmental commitments have made statistically unique contributions to the adoption of firm green 
practices. Although firm characteristics function as the main predictor, no relationship is observed between 
environmental knowledge and firm green practices. Firm characteristics are important elements that embody 
organizational culture, image, and market response strategy. The more an organization incorporates 
environmental requirement into their actions, the higher the level of green practices adoption. This finding is 
consistent with the findings of [26] and [27]. Similarly, a strong environmental commitment of built 
environment professionals in their respective core competencies promotes the adoption and implementation of 
GCP. This finding concurs with those [10], who posit that senior management commitment is associated with 
the decision to go green. Environmental commitment constructs have consistently influenced the adoption of 
green practices in other sectors [28][29]. Thus, construction firms should be motivated to integrate a specific 
environmentally friendly strategy, which will lead to overall environmental protection. 
 By contrast, environmental knowledge has not been observed to influence the adoption of green practices 
in construction consultancy firms. This finding is contrary to the empirical findings of [5]. However, we notice 
that most studies on the determinants of green practices do not isolate education from awareness, which should 
be treated ideally as separate constructs depending on the industry and study respondents. Green practice at 
personal level normally confines to personal attitudes towards environmental friendly practices such as 
recycling, waste management, energy saving among others. It does not however relates to individual core 
competencies in the provision of professional services as in construction. This might explain the variation in the 
research finding. Of equal importance is the research context providing reasonable basis for result variation. A 
firm has organized culture and certain characteristics that guide its activities upon which every member must 
key into. 
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 The findings also indicate that the environmental knowledge of consultants does not increase firm green 
practices, but rather their commitment toward environmental concern. Similarly, in a developing country such 
as Nigeria, consultancy firms are limited to what advice they can offer to a proposed project, as most projects 
are freely conceived by clients. This study has shown that consultant practitioners should be systematically 
encouraged to integrate a sustainability-based requirement into the formal system of firms for the successful 
adoption of a green agenda, in which the construction sector has a unique function. The construction firm must 
be committed to the ideals of environmental concern to provide the basis for a positive environmental effect. 
Construction practitioners are being mandated to invest heavily on issues associated with positive 
environmental effect, including materials and strategies that are environmentally friendly [3]. 
 The result implies that, setting green agenda for construction consultancy firms requires the assessment of 
firm internal factors. The findings can be used to guide government and other interest group on how green 
practices in construction industry can be improved. For its theoretical contribution, this study has provided 
empirical evidence regarding the relationship between internal factors and green construction practices (GCP), 
specifically, the relationship between environmental commitments, environmental knowledge, firm 
characteristics and the adoption of green practices of construction consultancy firms in Nigeria. Moreover, this 
study has reviewed existing literature on GCP that focuses on developing countries. The provided model can be 
used to test situations in countries with similar antecedents. The findings can be used in policy formation, 
analysis, or improvement to enable the construction sector to remain relevant in mitigating negative impacts on 
the environment. The entire idea of green practice in construction is securing the environment by considering 
the need for biodiversity in any proposed action and its integration as a lifestyle, corporate behavior, and project 
performance. The result indicates a positive relationship, that is, the greater the firm characteristics and 
environmental commitment exhibited by construction consultancy firms, the higher the rate at which green 
practices are being implemented. The findings further imply that built environment professionals have a 
strategic role in advancing the global green agenda. Firms should have an efficient machinery to tailor their 
environmental approach in-house, with particular reference to the role and capability of the identified factors. 
 
Conclusion: 
 This study is limited to three IFs that influence green practices in construction consultancy firms. 
Replicating this research with additional variables, particularly those that contain various knowledge 
dimensions, such as what [30] referred to as abstract and concrete knowledge, may provide more generalizable 
findings. Environmental awareness, which was hitherto not considered in the current research, may provide 
better insight into the relationship at the same time provide clearly the difference between education and 
awareness within the purview of construction consultancy firms. Qualitative studies including interviews with 
relevant stakeholders to confirm these findings may be imperative. 
 In conclusion, we examined green practices in construction consultancy firms and IFs that influence green 
practices. We determined that, although firm characteristics and environmental commitments have a significant 
and positive relationship with green practices, environmental knowledge is associated with firm green practices. 
The strongest factor that predicts the adoption of green practices in construction firms is firm characteristics.  
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