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Abstract 
The construction industry is a major contributor to global greenhouse gas emissions and 

resource depletion, underscoring the urgent need for sustainable practices. Hence, this 

study investigates the influence of Green Innovation Competencies (GICs), categorized 

into economic, social, environmental, and technical dimensions on Sustainable 

Construction Practices (SCPs) in Nigeria. Data were collected through an online survey 

from 263 randomly selected registered construction professionals, including Architects, 

Builders, Civil engineers, Estate surveyors, Town planners, and Quantity surveyors. 

Using Partial Least Squares Structural Equation Modelling (PLS-SEM), the study 

assessed measurement reliability, validity, and the structural model fit. Results revealed 

that economic, social, and technical competencies significantly and positively influenced 

SCPs, while environmental competencies exhibited a limited direct effect. This limited 

effect may be attributed to weak regulatory enforcement, low adoption of environmental 

policies, and cultural barriers that hinder the translation of environmental awareness into 

tangible sustainable construction practices. The model explained 35.6% of the variance 

in sustainable construction practices attributable to green innovation competencies, 

indicating a moderate predictive strength of the model. Despite this, the study highlights 

the critical need for enhanced policy frameworks, targeted professional training, and 

stronger regulatory enforcement to promote the widespread adoption of green innovation 

in the Nigerian construction sector.  
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Introduction 
The construction industry plays an essential 

role in economic growth and development 

but it is also a significant contributor to 

environmental degradation, resource 

depletion, and greenhouse gas emissions 

(Hossain et al., 2020; Munaro et al., 2020). 

In response, sustainable construction 

practices (SCPs) have emerged as one of the 

strategies in minimizing the industry's 

environmental footprint while promoting 

economic and social benefits. Frempong et 

al. (2021) and Windapo et al. (2021) posited 

that SCPs encompass various measures, 

including energy-efficient designs, waste 

reduction strategies, and the use of 

environmentally friendly materials. 

However, the successful implementation of 

these practices depends largely on the 

competencies of professionals within the 

industry, particularly in the area of green 

technology. Green innovation competencies 

(GICs) refer to the knowledge, skills, and 

attitudes required to develop and implement 

innovative approaches in the quest of 

ensuring an environmentally friendly 

solutions in construction (Zhong et al., 2022; 

Cai & Dai, 2021). According to Adedeji et al. 

(2021), these competencies enable 

construction professionals to integrate 

sustainability principles into project design, 

execution, and management. Research 

suggests that technical expertise, economic 

knowledge, environmental awareness, and 

social engagement are critical factors in 

fostering green innovation in construction 

(Sachs et al., 2019). However, there remains 

a gap in understanding how these 

competencies, such as energy efficiency, 

waste management, resource optimisation, 

and preservation of natural resources directly 

influence indicators of sustainable 

construction practices (Waziri, 2016). 

Amoah and Oduro – Kwarteng (2019) noted 

that firms with strong green competencies are 

more likely to adopt sustainable technologies 

and processes, leading to improved project 

outcomes. Similarly, Aram et al. (2019) 

highlighted that the development of green 

innovation capabilities enhanced 

environmental performance and cost 

efficiency in construction projects. Despite 

these findings, there is still a need to explore 

the specific competencies that have the most 

significant impacts on sustainable 

construction indicators, particularly in 

developing economies like Nigeria (Usman 

et al., 2021; Windapo et al., 2021). 

Furthermore, studies by Bhatia (2021) and 

Aram et al. (2019) have shown that the 

relationship between green innovation 

competencies and sustainable construction 

practices is influenced by various challenges, 

including regulatory barriers, financial 

constraints, and lack of technical expertise. 

Hossain et al. (2020), stated that to address 

these challenges a multi-stakeholder 

approach that includes government policies, 

industry standards, and academic 

contributions to training and capacity 

building is required. Scholars have  
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emphasized the importance of integrating sustainability education into construction curricula 

to equip professionals with the necessary skills for green innovation (Munaro et al., 2020; 

Fang et al., 2018). This highlights the need for continuous professional development programs 

focused on green construction practices (Yu et al., 2020; Fredrick, 2019; Yusuf et al., 2017). 

Given the increasing urgency of climate change and resource conservation, understanding how 

green innovation competencies drive sustainable construction has become increasingly 

important for policy formulation and industry transformation (Windapo et al., 2021). 

However, empirical evidence on how specific competencies correlate with sustainable 

construction indicators remains limited, especially in the context of emerging economies. 

Bridging this gap will provide valuable understanding for relevant stakeholders to promote 

sustainability in the construction sector. Therefore, this study aimed to examine the influence 

of green innovation competencies on the indicators of sustainable construction practices, 

focusing on key dimensions such as environmental, social, economic, and technical 

competencies. The analysis of the relationship between these competencies and sustainability 

indicators guided the study in providing pathways to enhance green innovation competencies 

for promoting best practices in emerging economies.  

 

Research Hypotheses  

For this study, four (4) hypotheses were postulated. These hypotheses were formulated in 

order to test the influence and relationships between dependent and independent variables of 

the study. Figure 1 shows the hypothesized relationship between the independent variables 

and the dependent variable. 

H1: Social green innovation competencies have significant positive effect on the adoption of 

sustainable construction practices in Nigeria. 

H2: Economic green innovation competencies positively influence sustainable construction 

practices in Nigeria. 

H3: Environmental green innovation competencies significantly impact sustainable 

construction practices in Nigeria. 

H4: Technical green innovation competencies positively affect the implementation of 

sustainable construction practices in Nigeria. 
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Figure 1. Research assessment model 

 

Materials and Methods 

This study examined the relationship between Green Innovation competencies (GICs) and 

Sustainable Construction indicators in the Nigerian construction industry using a structured 

research approach, including literature review, data collection, and analysis. Responses were 

received from 263 construction professionals through an electronic questionnaire survey. The 

use of 263 respondents was informed by statistical justification using Power analysis for PLS-

SEM (Partial Least Squares Structural Equation Modelling), which recommended a minimum 

of 103 respondents for adequate model testing at 95% confidence and 80% power. The 

construction professionals that responded randomly comprised of 48 Architects, 45 Builders, 

52 Civil Engineers, 40 Estate managers, 42 Town planners, and 36 Quantity surveyors 

practicing in Nigeria. A 5-point Likert scale was used to assess the importance of 26 identified 

core competencies constructs of GIC from a Delphi Survey which was later used to develop 

the questionnaire. Data analysis involved Confirmatory Factor Analysis (CFA) for reliability 

and validity checks, and Partial Least Square Structural Equation Modelling (PLS-SEM) to 

determine the influence of each construct on Sustainable Construction indicators. The PLS-

SEM an extension of standardised regression modelling was used to determine causal 

relationships between variables in this study. The PLS-SEM was chosen because it aligns with 

guidelines by Marcoulides and Saunders (2006), as well as the "10-times rule" by Hair et al. 

(2011). The analysis was conducted using Smart PLS 3.0 software. The PLS-SEM usually 

involves a two-stage evaluation process, the first stage assesses measurement model (outer 

model measurement) while the second stage evaluates the structural model (inner model 

measurement).  
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Results and Discussion 

Assessment of Measurement Model (Outer model) 

The conceptual framework of this study contains five main constructs. Four of the five 

constructs are dimensions of the independent variable (green innovation competencies) each 

formatively linked to the dependent variable (sustainable construction practices). The 

recommended practice for assessing a latent variable model involved the assessment of both 

the dependent and independent constructs to establish construct validity (Hair et al., 2014). 

Construct validity shows the extent to which the respective indictors represent their underlying 

latent variables. In addition, to establish construct validity, the indicators in the measurement 

model have to meet up the requirement for convergent and discriminant validity. Convergent 

validity measures the extent to which indicators of the same concept are correlated while 

discriminant validity measures the degree of uniqueness of a construct in relation to other 

constructs (Hair et al., 2011). Thus, the measurement model evaluation involves assessing the 

outer weights and collinearity issue in the model in order to establish construct validity (Hair 

et al., 2014). Table 1 shows the weights of the constructs.  

 

Table 1. Formative Model Assessment 

Constructs 

 

Weight t-value 

Economic Green Innovation Competencies 0.882 15.906 

Environmental Green Innovation Competencies 0.871 14.341 

Social Green Innovation Competencies 0.850 12.823 

Sustainable Construction Practices 0.836 13.870 

Technical Green Innovation Competencies 0.877 15.115 

 

Table 1 shows that the weights are all significant thus meeting the threshold as recommended 

in (Hair et al., 2014). The constructs were also assessed for multi-collinearity. The essence of 

multi-collinearity assessment in PLS-SEM analysis is to ensure that the estimation between 

the exogenous constructs and the endogenous construct are unbiased (Hair et al., 2014). 

Multicollinearity diagnosis in PLS-SEM involves the examination of variance inflation factor 

(VIF) across each construct of the model in order to detect the constructs that are highly 

correlated. Hair et al. (2011) suggested that a tolerance value of 0.20 or lower and a VIF value 

of 5 and higher are indication for potential problem of multi-collinearity.  

 

Multicollinearity Test 

Table 2 shows the result of the collinearity statistics (VIF) of the constructs in the overall 

research model. Multicollinearity, occurs when independent variables in a regression model 

are highly correlated, these can distort coefficient estimates and inflate standard errors. The 

Variance Inflation Factor (VIF) is a standard metric to assess multicollinearity, with values 

above 10 indicating serious issues and values between 1 and 5 deemed acceptable (Hair et al., 

2014). Across all the constructs, the VIF values were well within acceptable limits, confirming 



96  africascholarpublications@gmail.com                                                                               
 AUGUST, 2025 

 

minimal multicollinearity. For instance, Economic Green Innovation competencies had VIF 

values ranging from 1.869 to 2.544, while Environmental Green Innovation competencies 

ranged from 1.350 to 2.975. The results indicate that these constructs are sufficiently distinct, 

enabling reliable analysis. Similarly, Social and Technical Green Innovation competencies, as 

well as Sustainable Construction Practices, showed VIF values below the critical threshold of 

10. The lowest VIF values were observed for Sustainable Construction Practices, ranging from 

1.336 to 2.001, further confirming their conceptual distinctiveness. Generally, the findings 

suggest that multicollinearity is not a significant concern in the dataset, ensuring the reliability 

of the regression model. These results align with the guidelines provided by Hair et al. (2014), 

supporting the validity and interpretability of the structural model. 

 

Table 2. Multicollinearity Results 

             VIF             VIF                     VIF               VIF              VIF 

CE1 2.435 EN1 2.541 ID1 1.791 CS2 1.894 TE1 1.784 

CE2 2.544 EN2 2.961 ID10 1.579 CS3 1.873 TE2 2.540 

CE3 2.497 EN3 2.975 ID2 2.001 CS4 1.851 TE3 2.259 

CE4 1.869 EN4 2.695 ID3 1.786 CS5 2.783 TE4 2.378 

CE5 2.307 EN5 1.543 ID4 1.766 CS6 1.768 TE5 2.348 

CE6 2.117 EN6 1.350 ID5 1.336 CS7 2.939 TE6 1.765 

  EN7 1.636 ID6 1.846 CS1 2.728  

    ID7 1.800 
 

  

   ID8 1.846   

   ID9 1.686   

    Where: VIF – Variance Inflation Factor 

    CE – Economic Green Innovation Competency 

    EN – Environmental Green Innovation Competency 

    ID - Sustainable Construction Practices 

    CS – Social Green Innovation Competency 

    TE – Technical Green Innovation Competency                          

 

Reliability and Validity of the Measurement Model 

The measurement model was further tested for reliability and validity of the indicators using 

the composite reliability and the average variance extracted. The recommendation for 

assessing convergent validity involves meeting the criteria for indicator reliability by 

examining the indicator loadings, composite reliability, and the average variance extracted 

(AVE) and comparing the values with the recommended thresholds. For a construct to achieve 

convergent validity, the literature recommended the values of 0.7 and above for both indicator 

loading and composite reliability and 0.5 and above for AVE (Hair et al., 2014). On the other 

hand, discriminant validity is assessed by examining the cross loadings, the Fornell-Larcker 

criterion and the Heterotrait-Monotrait (HTMT) ratio of correlations (Henseler et al., 2015; 



97  africascholarpublications@gmail.com                                                                               
 AUGUST, 2025 

 

Hair et al., 2014). Figure 2 shows the measurement model indicating the factor loadings of the 

various indicators on the respective latent constructs in the research model.   

Figure 2. Direct Measurement Model (Measurement Model) 

 

Convergent Validity 

The loadings of the respective indicators on their respective constructs of the research model 

are presented in Table 3.  

 

Table 3. Factor Loading of Constructs 

Economic 

Green Inno. 

Comp. 

Environmental 

Green Inno. 

Comp 

Sustainable 

construction 

practices 

Social 

Green Inno. 

Comp 

Technical Green Inno. 

Comp 

CE1 0.825 EN1 0.815 ID1 0.720 CS2 0.790 TE1 0.780 

CE2 0.838 EN2 0.832 ID10 0.744 CS3 0.766 TE2 0.830 

CE3 0.838 EN3 0.854 ID2 0.719 CS4 0.791 TE3 0.799 

CE4 0.763 EN4 0.839 ID3 0.730 CS5 0.709 TE4 0.809 

CE5 0.785 EN5 0.728 ID4 0.791 CS6 0.783 TE5 0.787 

CE6 0.705 EN6 0.761 ID5 0.740 CS7 0.780 TE6 0.703 

  EN7 0.705 ID6 0.708 CS1 0.792  

    ID7 0.780 
 

  

   ID8 0.791   

   ID9 0.709   
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As shown in the Table, all the loadings meet the recommended 0.7 threshold. The lowest 

loading is 0.703 associated with the Technical green innovation competencies constructs while 

the highest loading is 0.854 associated with the Environmental green innovation competencies 

construct. This shows that the indicators of each construct were highly correlated with their 

respective construct thus indicative of good convergent validity. To further verify the 

convergent validity of the measurement model, additional analysis to determine the composite 

reliability and the AVEs of the latent constructs was conducted. Table 4 shows the composite 

reliability and the AVEs of the constructs in the research model. As indicated by the result, 

the composite reliability values, which measures the extent to which the indicators depict the 

latent construct, all reported values higher than the recommended minimum threshold of 0.7. 

Similarly, the reported AVEs showed that all values meet the minimum threshold of 0.5 

(Hensler et al., 2015). Therefore, the requirements for convergent validity were achieved.  

     

Table 4. Reliability and Validity of Measurement Model 

Constructs Composite 

Reliability 

Average Extracted 

Variance AVE 

Economic Green Innovation Competencies                     0.911 0.630 

Environmental Green Innovation Competencies 0.889 0.571 

Social Green Innovation Competencies 0.862 0.581 

Sustainable construction practices 0.844 0.504 

Technical Green Innovation Competencies 0.886 0.608 

 

Discriminant Validity 

Table 5 shows the discriminant validity result using the Fornell-Larcker criterion. Based on 

this criterion, discriminant validity is said to be achieved when the square root of the AVE of 

the construct of interest is greater than any correlation between the construct and other 

constructs in the model (Hair et al., 2014). As shown in Table 5, the diagonal values which 

represent the square root of the AVE of each construct are higher than the inter-correlations 

between other constructs in the model, thus satisfying the discriminant validity criterion.  

 

Table 5. Discriminant Validity 

 Constructs Economic 

Green 

Inno. 

Comp. 

Environmental 

Green Inno. 

Comp. 

Sustainable 

construction 

practices 

Social 

Green Inno.  

Comp. 

Technical 

Green 

Inno. 

Comp. 

Economic Green Inno. Comp. 0.794 
    

Environmental Green Inno. 

Comp. 

0.725 0.755 
   

Sustainable construction practices 0.553 0.464 0.635 
  

Social Green Inno. Comp. 0.619 0.562 0.429 0.693 
 

Technical Green Inno. Comp. 0.603 0.670 0.510 0.591 0.786 
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In addition, to verify the attainment of discriminant validity, the Heterotrait-Monotrait 

(HTMT) approach was also used. The HTMT approach is regarded as the most conservative 

and the most appropriate criterion for assessing discriminant validity (Henseler et al., 2015). 

The decision rule for establishing discriminant validity in the HTMT approach is for all inter-

correlations between the construct of interest and the remaining constructs to be less than 0.85 

(r < HTMT0.85) (Henseler et al., 2015). Table 6 show the results of the HTMT ratio in respect 

of the constructs in the research model. All the reported values were less than the HTMT0.85 

criterion thus further confirming the achievement of discriminant validity.  

 

Table 6. Heterotrait-Monotrait Ratio (HTMT) 

 Constructs Economic 

Green Inno. 

Comp. 

Environmental 

Green Inno. 

Comp. 

Sustainable 

construction 

practices 

Social 

Green 

Inno.  

Comp. 

Technical 

Green Inno. 

Comp. 

Economic 

Green Inno. 

Comp. 

 
        

Environmental 

Green Inno. 

Comp. 

0.828 
 

      

Sustainable 

construction 

practices 

0.627 0.521      

Social Green 

Inno. Comp. 

0.657 0.636 0.401 
 

  

Technical 

Green Inno. 

Comp. 

0.683 0.763 0.566 0.635 
 

 

Assessment of the Structural Model  

In the previous section, it was shown that all the recommended criteria for measurement model 

validity were satisfied thus accomplishing the first stage of the two-staged PLS-SEM 

evaluation process. In this section, the second stage of the process is presented. The structural 

model evaluation in this study considered four-stages this include, the assessment of the path 

coefficient, significance testing of the structural model relationships, assessment of level of 

R2 and assessment of effect size (Hair et al., 2014). Figure 3 shows the structural model 

indicating the t-values of the respective path coefficients and factor loadings.  
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Figure 3. Structural Model (Inner Model Measurement) 

 

Assessment of Path Coefficient 

The path coefficients are the estimates of the hypothesized relationship between the 

endogenous latent construct (Sustainable construction practices) and the exogenous latent 

constructs (Green innovation competencies) in the structural model. The strength of the 

relationship is indicated by the magnitude and significance of the estimates. Path coefficients 

that are close to +1 are considered to represent strong positive relationships while those that 

tend towards -1 are considered to represent strong negative relationships (Hair et al., 2014). 

The significance of the path estimates was determined through the bootstrapping procedure in 

the Smart PLS-SEM 3.0 software using the critical t-value for significance testing at 5 percent 

level of significance.   

Table 7 show that three paths show significant positive relationships while one path shows a 

negative significant relationship. Economic green innovation competencies demonstrate the 

strongest positive and statistically significant impact on SCP, with a β value of 0.368 (t = 

3.923, p = 0.000). Similarly, technical competencies show a significant positive impact on 

SCP, with a β value of 0.263 (t = 3.187, p = 0.002). Social green innovation competencies, 

with a β value of 0.050 (t = 1.967, p = 0.045), also positively and significantly influence SCP, 

albeit to a lesser extent. Conversely, environmental competencies exhibit a negligible and 

statistically insignificant effect on SCP (β = - 0.007, t = 0.079, p = 0.937). This unexpected 
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result may suggest contextual or implementation challenges in leveraging environmental 

strategies directly for SCP. These findings suggests that sustainable construction practices are 

positively influenced by economic, technical and social green innovation competencies while 

environmental green innovation competencies have a strong negative effect on SCP. This 

limited effect may be attributed to weak regulatory enforcement, low adoption of 

environmental policies, and cultural barriers that hinder the translation of environmental 

awareness into tangible sustainable construction practices as suggested by prior works of 

Munaro et al. (2020) and Frempong et al. (2021).  

 

Table 7. Structural model assessment 

Path  β t- statistics p-values f 2 R2 

Economic Green Inno. Comp. → SCP 0.368 3.923 0.000 0.342  

 

 

0.356 

Environmental Green Inno. Comp. → SCP -0.007 0.079 0.937 0.022 

Social Green Inno. Comp. → SCP 0.050 1.967 0.045 0.289 

Technical Green Inno. Comp → SCP 0.263 3.187 0.002 0.323 

 

Assessment of Effect Size Values 

The effect sizes represent the strength of the relationship between each competency dimension 

and SCP. The effect size is measured according to Cohen’s (1988) guidelines where f 2 values 

of .02, .15 and .35 are considered as small, medium and large effects respectively.  Economic 

green innovation competency has a moderate effect size of 0.342, which is considered a 

medium effect (Hair Jr. et al., 2010; Duarte et al., 2010; Hair et al., 2014a). The effect size f - 

results presented in Table 7 show a more pronounced impact of the green innovation 

competencies on sustainable construction practices (SCP) compared to the previous set of 

results. The environmental green innovation competency has an effect size of 0.022, which is 

categorized as a very small effect (Hair et al., 2014a). While this suggests some minimal 

contribution of environmental competencies to sustainable construction practices, the effect is 

negligible. Social and technical green innovation competencies show effect sizes of 0.289 and 

0.323, respectively. Both values fall within the medium effect range, with economic 

competencies showing the strongest impact among the four constructs.  

 

Assessment of Coefficient of Determination 

The structural model's quality was assessed using the coefficient of determination (R²), which 

measures the variance in the endogenous construct explained by exogenous constructs. The 

analysis revealed that the R² value for sustainable construction practices (SCP) was 0.356, 

indicating that 35.6% of the variance in SCP was explained by the entire four exogenous latent 

constructs in the structural model. The adjusted R² value, accounting for predictors and sample 

size, was slightly lower at 0.346, reflecting a more refined estimate of the model's explanatory 

power as shown in Table 7. This suggests that the structural model exhibits moderate 

explanatory strength in predicting sustainable construction practices. 

 



102  africascholarpublications@gmail.com                                                                               
 AUGUST, 2025 

 

Hypothesis Testing 

In the introductory part of this paper, four hypotheses were formulated to guide the research. 

This section inferentially tests the hypotheses in order to establish the statically significant 

paths, evaluate the relationships between latent and observed variables, assess causal 

pathways, and determine the fit of the proposed model. The hypotheses were tested via the 

PLS-SEM analysis to determine the impact of different competencies: economic, 

environmental, social, and technical on sustainable construction practices. The result of the 

test is shown in Table 8. As shown in the table, three of the hypothesized relationships were 

accepted based on the 95 percent confidence interval, however, hypothesis three was rejected. 

   

Table 8. Assessment of hypothesis 

Hyp. Relation         Β t –

statistics 

  p-values Decision 

H1 Social Green Innovation 

Comp. → SCP 

0.050 0.657 0.045  

Supported 

H2 Economic Green Innovation 

Comp. → SCP 

0.368 3.923 0.000  

Supported 

H3 Environmental Green 

Innovation Comp → SCP 

-0.007 0.079 0.937  

Not Supported 

H4 Technical Green Innovation 

Comp. → SCP 

0.263 3.187 0.002  

Supported 

 

Discussion of Findings 

The impact or limited impact of the four competencies dimensions have been linked to policy 

and enforcement gaps by several authors such as Windapo et al. (2021), Usman et al. (2021), 

Yu et al. (2021) and Fang et al. (2018); while practical implications for professional capacity 

building and curriculum integration are further highlighted from the findings of this study as 

follows; Hypothesis 1 (H1) predicted a significant but modest positive effect of social green 

innovation competencies on SCP, with β = 0.050 (t = 0.657, p = 0.045). This indicates that 

fostering collaboration, stakeholder engagement, and social networks contributes to 

sustainable construction, albeit with a smaller impact than economic or technical 

competencies. Gopinath et al. (2020) corroborate this, noting that social competencies enhance 

teamwork and innovation diffusion, which indirectly support sustainability, hence supporting 

hypothesis H1. In hypothesis 2 (H2), the study also predicted that economic green innovation 

competencies have a significant positive effect on SCP, with a β value of 0.368 (t = 3.923, p 

= 0.000). This suggests that economic strategies, such as cost management and financial 

planning, play a critical role in achieving sustainable outcomes. These findings are supported 

by Windapo et al. (2021) and Usman et al. (2021), who emphasized that financial viability is 

a cornerstone of sustainable practices, particularly in resource-constrained settings like 

developing countries thus supporting hypothesis, H2 which is postulated that economic green 

innovation competencies positively influence sustainable construction practices in Nigeria. 
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However, for hypothesis 3 (H3), environmental green innovation competencies demonstrate a 

negative and statistically insignificant relationship with SCP (β = -0.007, t = 0.079, p = 0.937). 

This lack of significance might reflect implementation gaps or contextual challenges, such as 

insufficient environmental regulations or inadequate integration of environmental policies into 

construction processes. Edomah et al. (2019) similarly found that the direct influence of 

environmental initiatives often requires alignment with economic and technical competencies 

to yield tangible sustainability outcomes. Therefore, the findings conclude that the hypothesis 

that environmental green innovation competencies significantly impact sustainable 

construction practices in Nigeria is not supported in this study. Lastly, hypothesis 4 (H4) 

postulated a significant and positive influence of technical green innovation competencies on 

SCP with (β = 0.263, t = 3.187, p = 0.002). This finding highlights the importance of technical 

expertise, including adopting cutting-edge technologies and improving operational efficiency. 

The findings support the postulation of Zhong et al. (2022) who underscore similar 

observations, identifying technical innovations as pivotal enablers of green practices hence 

justifying the positive support of hypothesis, H4.  

 

Conclusion 

This study contributes to policy and practice by emphasizing the need for regulatory 

authorities to enforce green construction standards, and for professional bodies to integrate 

green innovation training into curricula and continuous development programs. Government 

incentives for firms adopting green technologies are also recommended. 

Based on the findings in this study, it is concluded that:  

i. Economic, social, and technical competencies demonstrated notable positive impacts on 

sustainability outcomes in Nigeria. 

ii. Environmental competencies showed limited direct influence on Sustainable Construction 

Practices in Nigeria.  

iii. Given the moderate predictive relevance of the model, future research should explore 

additional contextual factors that may strengthen the relationship between green 

innovation competencies and sustainability indicators. 
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