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Abstract
The construction industry significantly impacts environmental and social systems while 
driving economic development globally. Despite growing emphasis on environmental, 
social, and governance (ESG) frameworks in developed economies, research examining 
ESG considerations in sustainable project delivery within low- and middle-income 
countries (LMICs), particularly Ghana, remains limited. This study addresses this 
knowledge gap by investigating key ESG considerations influencing sustainable 
project delivery in Ghana’s construction industry and their structural relationships. 
Through a comprehensive literature review, 20 ESG considerations were identified and 
empirically examined through a survey of 119 construction professionals with substantial 
knowledge of sustainable construction practices. Factor analysis revealed four critical 
ESG dimensions: environmental performance considerations (EPC), transparency and 
responsibility considerations (TRC), social impact considerations (SIC), and compliance 
and engagement considerations (CEC), cumulatively explaining 66.412% of variance. 
Partial least squares structural equation modeling (PLS-SEM) revealed that SIC exert 
dominant direct influence on environmental performance (β = 0.660, t = 7.842, p < 0.001), 
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demonstrating that social legitimacy is most strongly associated with environmental sustainability 
outcomes in low-capacity regulatory environments. Contrary to developed-country contexts, 
transparency and compliance demonstrated limited mediating effects, reflecting Ghana’s institutional 
realities of weak enforcement infrastructure and governance gaps. The findings challenge conventional 
ESG hierarchies and provide contextualized insights for construction stakeholders, policymakers, 
and investors seeking to mainstream ESG practices in Sub-Saharan Africa. This research contributes 
theoretically by distinguishing project-level ESG implementation from corporate-level disclosure and 
practically by offering actionable recommendations for ESG integration adapted to LMIC institutional 
contexts, emphasizing social safeguards as enabling factors for broader sustainability outcomes.

Keywords
Environmental, Social, and Governance (ESG); Considerations, Sustainable Project Delivery; 
Construction Industry (CI); Ghana; PLS-SEM

Introduction
The concept of environmental resource preservation, social inclusion and diversity, and open and sound 
governance practices has gained global prominence (Zhao et al., 2023; Akomea-Frimpong et al., 2024). 
At the corporate level, the need for environmental, social, and governance (ESG) reporting has been 
heightened by investors, civil society organizations, governmental legal frameworks, and the United Nations 
Agenda 2030 for Sustainable Development. The demands are that corporate institutions are required to 
report ESG together with profitability to reflect the effects on sustainability (Alsayegh et al., 2020). Despite 
all these, the focus of ESG, which is more common in the developed economies, has been biased towards 
oil/gas (Bellavite Pellegrini et al., 2022; Ramírez-Orellana et al., 2023), manufacturing (Chen et al., 2022; 
Sun & Saat, 2023), and finance (Miralles-Quirós et al., 2019; Crespi & Migliavacca, 2020), which operate 
quite differently from the construction sector.

According to Samari et al. (2013), the uniqueness of the construction industry (CI) is that it goes 
through a life cycle that involves manifold stakeholders and complexities. Halbritter and Dorfleitner (2015) 
posited that as stakeholders continue to demand greater accountability and environmental stewardship, 
the CI has recognized the need to integrate the principles of ESG into its decision-making processes and 
implementation. According to Oxford Economics (2021), construction spending worldwide accounted 
for 13% of the global gross domestic product (GDP) in 2020 and is expected to reach 13.5% by the year 
2030 (Leong et al., 2024). Specifically in developing countries, it is a major economic driver, where its 
contribution to GDP is higher. Thus, integrating ESG as part of construction management can contribute 
to project success, sustainability (Ng et al., 2020), financial performance (Duque-Grisales & Aguilera-
Caracuel, 2021), risk mitigation, stakeholder value, and a more sustainable built environment (Lützkendorf 
et al., 2011).

Over the past few decades, sustainable construction has been widely accepted as the means of advancing 
the construction industry’s activities (Pitt et al., 2009; Murtagh et al., 2020; Ogunmakinde et al., 2022; 
Abdulai et al., 2024; Uddin et al., 2025). Unfortunately, sustainability in Ghana has generally been limited 
to corporate social responsibility (CSR), which comprises context-specific organizational actions and 
policies that focus on philanthropy activities without a framework and statutory regulations (Dartey-Baah & 
Amoako, 2021). At the project level, consideration of ESG principles as core elements for enhancing the 
industry’s image during project implementation is expected to eliminate the negative footprint the CI has 
garnered for itself as an industry that produces heavy waste and high carbon emissions and causes accidents 
(Agustin & Koestoer, 2025). In essence, the CI may improve upon its reputation among stakeholders by 
adhering to environmental sustainability and social responsibility (Erkens et al., 2015).
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According to Low et al. (2023), ESG is a comprehensive framework of principles that may be employed 
to evaluate the corporate governance, social, and environmental consequences of a corporation, both inside 
its operations and in its interactions with external stakeholders. The environmental principles emphasize the 
reduction of carbon emissions, management of waste, preservation of natural resources, and minimization 
of energy consumption ( Jiang et al., 2023; Soratana, 2025). Social considerations focus on ensuring worker 
welfare, upholding labor standards, promoting inclusion and diversity, and advancing local participation 
(Baid & Jayaraman, 2022; Becchetti et al., 2022). Governance principles assess shareholder rights, decision-
making processes, ethical behaviour, and board composition (Halbritter & Dorfleitner, 2015). Current 
ESG regulations and reporting requirements predominantly focus on developed nations, while developing 
countries remain in the early stages (Li et al., 2022). Kyriakogkonas et al. (2022) asserted that ESG 
considerations play an important role in construction project delivery and outcomes.

The implementation of ESG principles in low- and middle-income countries (LMICs), particularly 
across Sub-Saharan Africa, is shaped by distinctive institutional and structural characteristics that 
differentiate these contexts from those of developed economies. In Ghana, as in peer systems such as 
Kenya, Nigeria, and Tanzania, the construction industry is characterized by limited regulatory enforcement 
capacity, high levels of informality in subcontracting arrangements, dominance of small- and medium-
sized enterprises (SMEs), and procurement systems vulnerable to opacity (Ofori, 2012; Ahadzie et al., 
2021). These structural realities fundamentally alter how ESG considerations manifest and interact at the 
project level. For instance, while developed economies may implement ESG dimensions simultaneously 
through comprehensive frameworks, construction stakeholders in Ghana and similar contexts must navigate 
challenges, including inadequate monitoring infrastructure, resource constraints among SME contractors, 
limited technical capacity for complex ESG metrics, and governance gaps that expose projects to corruption 
risks (Asiedu et al., 2025). Consequently, the relationships among environmental performance, social impact, 
transparency and responsibility, and compliance and engagement considerations may follow distinct causal 
pathways in these settings, requiring empirical investigation of how these dimensions interact to influence 
sustainable project delivery outcomes.

This contextual reality suggests that ESG implementation in LMICs like Ghana operates through 
hierarchical and interdependent relationships among key considerations rather than uniform adoption 
across all dimensions. Drawing from the institutional characteristics of the Ghanaian construction context 
and comparable Sub-Saharan African environments, this study advances three testable propositions 
(Ps) regarding the structural relationships among ESG considerations. P1: In low-capacity regulatory 
environments, transparency and responsibility considerations, along with compliance and engagement 
considerations, serve as foundational enablers that positively mediate the relationship between social impact 
considerations and environmental performance outcomes in construction projects. P2: Where site risks 
are high and stakeholder pressures acute, social impact considerations (including worker health, safety, and 
community safeguards) exert stronger direct effects on environmental performance than do compliance 
mechanisms alone, suggesting that social legitimacy influences broader ESG adoption. P3: Under conditions 
of limited enforcement capacity, transparency and responsibility considerations moderate the relationship 
between compliance and engagement considerations and environmental performance, such that projects 
with higher transparency achieve greater environmental performance gains from compliance activities.

In light of the substantial and influential functions that the CI assumes in defining the urban 
environment and communities, it is imperative to evaluate the ramifications of its operations from the 
perspective of ESG considerations in order to promote sustainable development (Kostrikin & Andreeva, 
2023). However, literature on ESG considerations towards sustainable development with respect to the 
CI remains scant, especially within developing countries. There are also no clearly defined indicators on 
ESG principles; in most developing countries, such indicators are practically non-existent. Investigating 
the considerations of ESG within the construction sector has the potential to foretell future trends. Even 
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though a relatively large number of studies on ESG have been undertaken (Assef & Mangold, 2022; 
Bhatia & Marwaha, 2022; Li et al., 2022; Kostrikin & Andreeva, 2023; Asiedu et al., 2025), the existing 
body of knowledge is bereft of a comprehensive exploration of ESG considerations of sustainable project 
delivery, particularly within the context of the Ghanaian CI. While previous studies conducted offer 
useful perspectives, the studies evaluate either a narrow ESG component or the construction sector. Thus, 
broader primary research across ESG aspects appears needed to deeply understand ESG integration 
issues across the CI. Gathering information directly from construction stakeholders could provide more 
robust and generalizable findings on ESG priorities and practices. This could better guide adoption to 
realize benefits like risk mitigation, stakeholder value, project success, and sector sustainability. To fill this 
knowledge gap, this study performed a quantitative data collection from stakeholders to investigate the key 
ESG considerations in sustainable project delivery and their interrelation to influence the environmental 
performance of construction projects within the Ghanaian construction industry.

Review of literature

ENVIRONMENTAL, SOCIAL, AND GOVERNANCE

In recent years, the concept of ESG has gained notable traction (Meher et al., 2020; Tsang et al., 2023; 
Liu et al., 2023). ESG refers to integrating environmental stewardship, social responsibility, and good 
corporate governance into business operations and investment decisions (Almeyda & Darmansya, 2019). 
The environmental pillar focuses on a company’s ecological footprint, encompassing its greenhouse gas 
emissions, resource utilization, and waste management processes (Senadheera et al., 2022). The social 
pillar considers a company’s societal impact, including its labor practices, community engagement, and 
diversity and inclusion efforts (Baid & Jayaraman, 2022; Becchetti et al., 2022), as well as its relationships 
with customers, employees, communities, and the suppliers with whom it operates (Rau & Yu, 2023). The 
governance pillar examines the corporate governance structure of an organization, encompassing factors 
such as the composition of its board of directors, remuneration of executives, and the level of transparency in 
financial reporting (Bamahros et al., 2022).

The construction sector is increasingly recognizing the importance of ESG factors in its operations (Park 
et al., 2023), as the industry accounts for various ecological impacts such as waste generation, air pollution, 
and energy consumption (Sharrard et al., 2007). ESG performance has been shown to significantly 
moderate earnings management in the CI (Gavana et al., 2022). While ESG frameworks have been 
extensively applied in developed economies and other sectors, their application to construction project 
delivery in LMICs remains underexplored, warranting the current investigation.

SUSTAINABLE PROJECT DELIVERY/DEVELOPMENT

As the global economy and society strive for sustainable developments (SDs), the implementation of the 
ESG principles has become imperative (Li et al., 2021). Sustainable projects are central elements of SDs 
(Sergi et al., 2019; Kumar & Majid, 2020). SDs are critical for promoting environmental conservation 
and social progress (Farooq et al., 2020) to attain a harmonious equilibrium among economic growth, 
societal equity, and ecological preservation (Frini & BenAmor, 2015). Sustainable projects are of paramount 
importance in augmenting the overall well-being of humans (Mensah et al., 2016). Megaprojects in 
particular have ambitious objectives encompassing sustainable infrastructure development, national 
economic growth, and the development of entire cities (Drouin, 2018). These projects can bring about 
transformative impacts on society and contribute to long-term sustainable development (Zaidan et al., 
2019; Mirzayeva et al., 2020). To guarantee the achievement of sustainable projects, it is vital to have a 
comprehensive grasp of the knowledge base of the practitioners involved in delivering them (Kineber et al., 
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2021). This knowledge encompasses expertise in areas like business, governance, and regeneration, which are 
essential for effective project implementation (Akotia et al., 2016).

UNDERSTANDING THE ESG CONSIDERATIONS IN SUSTAINABLE PROJECT DELIVERY

Li et al. (2021) characterized ESG as an investment approach seeking to achieve sustainable and integrated 
growth by factoring in economic, environmental, social, and governance benefits. They further depict it as 
a comprehensive, practical, and pragmatic governance tactic, aimed at cultivating long-term value growth. 
The adoption of sustainable investment practices by mainstream investors has been relatively slow (Friede 
et al., 2015). However, a study by Khemir (2019) discovered that mainstream investors had a favorable view 
of ESG criteria and deemed them important in their investment decisions. Similarly, Kräussl et al. (2022) 
contended that institutional investors, however, are driven by incentives to protect their reputation, moral or 
ethical considerations, and fiduciary obligations and have exhibited a preference for ESG investing.

In development projects, ESG focuses on efforts to reduce greenhouse gas (GHG) emissions, improve 
energy efficiency, and switch to low-carbon and renewable energy sources (Patil et al., 2021; Senadheera 
et al., 2021). This is typically reflected by companies (e.g. construction firms) establishing emission reduction 
goals, executing energy-saving initiatives, and investing in renewable energy ventures to mitigate climate 
change risks (Žičkienė et al., 2022). Additionally, ESG helps in evaluating how well a company utilizes 
natural resources like water, land, and raw materials (Kemfert, 2019). Sustainable resource stewardship of 
these resources involves responsible sourcing, recycling and waste management programs, and minimizing 
resource depletion (Barbhuiya & Das, 2023). This environmental pillar of ESG gauges companies’ efforts 
to safeguard and conserve biodiversity (Bohnett et al., 2022), including preserving natural habitats, 
avoiding ecosystem harm, and backing conservation efforts (Lubchenco & Haugan, 2023). Environmental 
considerations in ESG extend beyond a company’s direct actions to its supply chain and product life cycle 
(Ducoulombier, 2021; Rivera et al., 2023), focused on ensuring sustainable sourcing, reducing environmental 
footprints in production, and promoting eco-friendly offerings ( Jo & Kwon, 2021). Another ESG 
consideration involves compliance with environmental laws and regulations across local, national, and global 
levels (Litvinenko et al., 2022), including permits, licenses, and adherence to environmental standards and 
guidelines (Shao, 2022).

ESG considerations in project delivery extend beyond environmental accountability to social impact 
factors. Within the ESG framework, the social impact dimension encapsulates how companies treat their 
employees and ensure their welfare, safety, and fair treatment (Mooneeapen et al., 2022). It comprises 
elements like diversity and inclusion, employee compensation, working conditions, and compliance with 
labor laws and human rights standards (Baid & Jayaraman, 2022; Louche et al., 2023). Furthermore, 
the social considerations concentrate on how a company manages occupational health and safety risks 
for its employees, customers, and communities (Bhattacharya & Bhattacharya, 2023). This includes 
assessing workplace safety practices and emergency preparedness and preventing incidents that could 
harm people’s health or well-being (Zhou et al., 2023). Focused on the substantial social contribution of 
providing employment and safer working environments, ESG examines how a company interacts with and 
contributes to the communities where it operates (Pelosi and Adamson, 2016). This encompasses supporting 
local economic growth through philanthropic efforts, community outreach programs, and stakeholder 
engagement to understand and resolve community concerns (Okuma, 2019). Moreover, ESG also evaluates 
how a company engages with its stakeholders, like shareholders, employees, customers, suppliers, and the 
broader community (Gilchrist et al., 2021). This includes communication transparency, mechanisms for 
feedback and grievance redressal, and addressing stakeholder concerns or expectations (Thrall, 2021).

Although the environmental and social aspects of ESG are often deemed more crucial than the 
governance facet, the governance dimension provides the foundation for firms to be accountable and invest 

Asiedu et al.

Construction Economics and Building,  Vol. 26, No. 2  20265



Table 1.	 Summary of ESG considerations in sustainable project delivery.

Consideration Code Underlying variables References

Environmental 
considerations

EC1 Climate change mitigation Patil et al. (2021), Senadheera 
et al. (2021)

EC2 Energy consumption and 
efficiency

Žičkienė et al. (2022)

EC3 Biodiversity conservation Bohnett et al. (2022)

EC4 Sustainable waste management Barbhuiya and Das (2023)

EC5 Pollution prevention Senadheera et al. (2021)

EC6 Compliance with environmental 
regulations

Litvinenko et al. (2022), Shao 
(2022)

EC7 Green procurement Ducoulombier (2021), Rivera 
et al. (2023)

Social 
considerations

SC1 Health and safety Mooneeapen et al. (2022), Zhou 
et al. (2023), Bhattacharya and 

Bhattacharya (2023)

SC2 Labor and human rights Baid and Jayaraman (2022), 
Louche et al. (2023)

SC3 Supply chain management Gilchrist et al. (2021)

SC4 Community engagement Pelosi and Adamson (2016)

SC5 Stakeholder engagement Thrall (2021)

SC6 Community protection/impacts Okuma (2019)

Governance 
considerations

GC1 Independence of project 
stakeholders 

Cucari et al. (2018)

GC2 Compliance and legal issues Dye et al. (2021), Zhang et al. 
(2023)

GC3 Project team diversity and 
structure 

Arayssi et al. (2020), Cucari et al. 
(2018), Ismail and Latiff (2019)

GC4 Accountability Jonsdottir et al. (2022), Asif et al. 
(2023)

GC5 Transparency and disclosure Yu et al. (2018)

GC6 Bribery and corruption Hamann (2019), Strine Jr et al. 
(2020)

GC7 Shareholder rights/shareholder 
compensation

Tamimi and Sebastianelli (2017), 
Ben Ali and Chouaibi (2023)

Note: ESG, environmental, social, and governance. Source: Authors’ own work.
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in an eco-friendly and socially responsible manner. Within the governance facet of the ESG framework, 
ESG examines the makeup, independence, and expertise of companies’ boards of directors (Arayssi et al., 
2020). This includes evaluating whether the board has enough independent directors, the diversity of 
board members, their required qualifications, and their capacity to provide effective oversight and strategic 
guidance to the company (Birindelli et al., 2018; Cucari et al., 2018; Ismail & Latiff, 2019). Executive 
compensation, particularly its alignment with business performance and long-term shareholder value, is 
another area of concern for ESG (Lee et al., 2024). This involves assessing whether compensation packages 
are reasonable, transparent, and tied to specific performance metrics (Tamimi & Sebastianelli, 2017; 
Ben Ali & Chouaibi, 2023). Furthermore, ESG considers company transparency in disclosing relevant 
information to stakeholders (Yu et al., 2018), which means evaluating the quality and accuracy of financial 
reporting, disclosing material information, and the company’s commitment to timely and consistent 
communication with shareholders, investors, and other stakeholders ( Jonsdottir et al., 2022; Asif et al., 
2023). In addition to transparency and disclosure, ESG examines companies’ adherence to laws, regulations, 
and industry standards (Dye et al., 2021; Zhang et al., 2023), involving assessing the company’s track record 
in complying with legal requirements, its response to violations, and the efficacy of its compliance programs 
(Hamann, 2019; Strine Jr et al., 2020). Table 1 presents a summary of identified ESG considerations of 
sustainable project delivery.

HYPOTHESIS DEVELOPMENT

Based on the unique institutional context of LMICs and the four ESG consideration dimensions identified 
through the factor analysis using principal component analysis (PCA), this study proposes and tests three 
interrelated hypotheses regarding sustainable project delivery in the Ghanaian construction industry. 
The three propositions previously made map directly onto the four hypotheses formalized subsequently: 
P1 corresponds to H1a and H1b (mediation hypotheses), P2 corresponds to H2 (direct effects hypothesis), 
and P3 corresponds to H3 (moderation hypothesis). The transition from three propositions to four 
hypotheses reflects the disaggregation of the mediation pathway in P1 into two separate hypotheses (H1a 
for transparency and responsibility considerations and H1b for compliance and engagement considerations) 

Figure 1.	 Conceptual model. Source: Authors’ own work
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to enable independent empirical testing of each mediating mechanism. The conceptual model (Figure 1) 
illustrates the hypothesized relationships among the ESG consideration dimensions.

Mediation hypothesis (H1)

In construction project contexts, the relationship between social factors and environmental outcomes may 
be mediated through governance and compliance mechanisms. Transparency and accountability practices 
can translate social commitments into tangible environmental performance improvements by ensuring 
that social initiatives are properly documented, monitored, and evaluated (Sciarelli et al., 2021). Similarly, 
compliance with legal requirements and stakeholder engagement mechanisms can channel social concerns 
into environmental action by establishing formal processes for addressing environmental impacts (Dye et al., 
2021).

H1a: Transparency and responsibility considerations positively mediate the relationship between social impact 
considerations and environmental performance in construction projects.

H1b: Compliance and engagement considerations positively mediate the relationship between social impact 
considerations and environmental performance in construction projects.

Direct effects hypothesis (H2)

In LMIC contexts characterized by weak regulatory enforcement, social legitimacy is strongly associated 
with ESG adoption rather than formal compliance mechanisms. Construction projects in these settings 
operate within communities where social acceptance and stakeholder buy-in are essential for project viability 
(Di Maddaloni & Sabini, 2022; Kahangirwe & Vanclay, 2024). Wei et al. (2024) demonstrated that social 
considerations, such as indoor air quality, have significant impacts on project environmental performance. 
Building on this evidence:

H2: Social impact considerations have a direct positive effect on environmental performance.

Moderation hypothesis (H3)

The effectiveness of compliance mechanisms in driving environmental performance may depend on the 
level of transparency and accountability in the project environment. In contexts with high transparency, 
compliance requirements are more visible and subject to stakeholder scrutiny, potentially enhancing their 
impact on environmental outcomes (Seligsohn et al., 2018). Therefore:

H3: Transparency and responsibility considerations positively moderate the relationship between compliance and 
engagement considerations and environmental performance.

Methodology

RESEARCH DESIGN AND PHILOSOPHICAL APPROACH

The study adopted a pragmatic philosophical perspective and employed a quantitative research strategy, 
which are contemporary methods in the literature on construction management and sustainable 
development (Owusu-Manu et al., 2021; Debrah et al., 2022). A closed-ended questionnaire survey was 
used to collect data. Respondents were requested to rate the identified ESG considerations with regard to 
their experience with ESG policies and sustainable project developments on how significant they are in 
assessing ESG-conscious projects (refer to Table 1) using a 5-point Likert scale (1 = insignificant, 2 = less 
significant, 3 = moderately significant, 4 = significant, and 5 = very significant).
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TARGET POPULATION AND SAMPLING FRAME

The target population comprised professionals actively engaged in sustainable construction projects in 
Ghana who possessed relevant knowledge and experience in ESG considerations. Specifically, the sampling 
frame included (a) construction professionals (project managers, quantity surveyors, construction managers, 
project engineers, and architects) working with registered construction firms, (b) ESG practitioners and 
sustainability researchers affiliated with academic institutions or consultancy firms, (c) investment managers 
and financial advisors involved in sustainable project financing, and (d) government officials responsible 
for construction regulation and sustainable development policy. These groups were selected because they 
are directly responsible for the financing, policy-making, and physical implementation of socially and 
environmentally responsible construction projects in Ghana.

Inclusion criteria required that respondents (i) have a minimum of 2 years of experience in the 
construction industry or related ESG fields, (ii) have been involved in at least one project incorporating 
sustainability considerations, and (iii) possess awareness of ESG principles and their application in 
construction contexts. These criteria ensured that respondents could provide informed assessments of ESG 
considerations.

SAMPLE SIZE

Evaluating the population size for this study was hindered by the absence of a comprehensive database of 
construction professionals, ESG practitioners, and experts involved in sustainable projects in Ghana. This 
limitation is characteristic of LMIC contexts where professional registration databases may be incomplete 
or inaccessible. This study, therefore, employed a purposive and snowball sampling technique to identify the 
respondents with information-rich experience relevant to the research objectives.

The snowball sampling technique identified 152 participants across construction firms, consultancies, 
financial institutions, academia, and government agencies involved in delivering a sustainable construction 
project with relevant, information-rich experience for the current study. After 3 months of data 
collection (from August 2023 to October 2023), a total of 119 out of the 152 respondents returned their 
questionnaires. This sample size was adequate because it satisfied the minimum sample size of Hair et al. 
(2021) based on the “ten-times rule”, which requires 10 observations per the maximum number of structural 
paths directed at any construct in the model. In the current study, the maximum number of paths directed 
at any construct [environmental performance considerations (EPC)] was four, requiring a minimum of 
40 observations. The sample of 119 exceeded this threshold by nearly three times. Additionally, the sample 
satisfied the central limit theorem requirement of a minimum of 30 observations for asymptotic normality 
(Adabre et al., 2021); given the specialized nature of the target population (professionals with ESG 
knowledge in Ghana’s construction sector), the sample represents a substantial proportion of the accessible 
population with a response rate of 78.23% considered excellent for construction management research, 
which indicates strong engagement from the target population.

DATA COLLECTION PROCEDURES

Data collection followed a systematic protocol. Initial contact was established through professional 
networks, industry associations (Ghana Institution of Surveyors and Ghana Institution of Engineering), 
and academic institutions (construction management departments at major universities). A pilot study 
involving four experts (a construction project manager, an ESG academic/researcher, an ESG practitioner 
from finance, and a government official) with more than 5 years’ experience was conducted to validate the 
questionnaire instrument (Boparai et al., 2018). Based on pilot feedback, minor modifications were made to 
improve the clarity of certain items. The main survey was administered both electronically (using structured 
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online forms) and in paper format to maximize accessibility. Follow-up reminders were sent at 2-week 
intervals to enhance response rates. All responses were anonymized to encourage candid assessments.

ANALYTICAL APPROACH

Subsequent to the completion of the data collection, the analytical approach followed a two-stage sequential 
methodology integrating exploratory analysis with confirmatory structural modeling:

Stage 1—Exploratory factor analysis (EFA): PCA with varimax rotation was conducted to identify the 
underlying factor structure of the 20 ESG considerations. This exploratory stage served to (a) reduce the 
dimensionality of the data by grouping related items into coherent factors, (b) identify latent constructs 
that would serve as variables in the subsequent structural model, and (c) assess construct validity through 
examination of factor loadings. Items were retained if they exhibited factor loadings ≥ 0.50, which indicates 
acceptable convergent validity (Field, 2005). The Kaiser–Meyer–Olkin (KMO) test for sampling adequacy 
and Bartlett’s test of sphericity were used to confirm the suitability of the data for factor analysis.

Stage 2—PLS-SEM analysis: The factors identified through EFA were subsequently treated as latent 
constructs in a partial least squares structural equation modeling (PLS-SEM). PLS-SEM was selected 
over covariance-based SEM (CB-SEM) for several reasons: (a) the study aimed to test newly developed 
hypotheses rather than confirm a well-established theory; (b) the sample size, while adequate for PLS-
SEM, is at the lower threshold for CB-SEM; and (c) PLS-SEM is better suited for prediction-oriented 
research with complex models involving multiple constructs (Hair et al., 2021). The structural model tested 
the hypothesized relationships among the ESG dimensions, with path coefficients (β), t-statistics, and p-
values derived from bootstrapping (5,000 resamples) to assess statistical significance.

Measurement model assessment criteria

An important aspect of the PLS-SEM approach is the measurement model quality, which fully captures 
the latent and manifest variables to ensure consistency (Hair et al., 2020). Several statistical methods have 
been proposed to ensure the measurement model’s validity, including EFA and PCA; however, in reflective 
measurement models, Hair et al. (2020) recently suggested a stepwise verification approach that includes 
outer loadings, indicator reliability, construct reliability (composite), average variance extracted (AVE), and 
discriminant validity.

Outer loadings
The initial step in determining the measurement model’s quality is to assess the significance of the 
outer loadings, which are correlation values between constructs and the indicators. This is expressed in 
Equation (1), where ε is the latent construct and Xi is the ith indicator. Significant loadings have been 
pegged at ≥0.70 (Hair et al., 2020).

	 Outer loading = cor ( )Xiε � (1)

Indicator reliability (Cronbach’s alpha reliability test)
Cronbach’s alpha coefficient has been used to assess the internal consistency of measurement constructs and 
reliability (Seidu et al. 2023; Jayasena et al. 2024). This is expressed in Equation (2), where N represents the 
number of indicators measuring a construct and c refers to inter-item covariance. Coefficients above 0.7 are 
considered reliable (Hair et al., 2020).

	   
   

N c
N c1 1

� (2)
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Constructs/composite reliability
Composite reliability values are weighted to provide a better reflection of internal consistency and are 
therefore preferred to Cronbach’s alpha in PLS-SEM analysis (Hair et al. 2021). The composite reliability 
weights also factor the diversity in the outer loadings, and coefficients > 0.7 are considered significant 
(Hair & Sarstedt, 2019). The composite reliability is calculated using Equation (3), where var is the variance 
and (λi) measures the loadings of each indicator.

	 


 
c

i

i


 
    


 

2

2
var i

� (3)

Average variance extracted value
The average of all indicators’ reliability in a construct constitutes the AVE, which measures the convergent 
validity of the construct. An acceptable AVE value is >0.50 (Hair et al., 2020). Equation (4) can be used to 
determine the AVE values for each construct.

	 AVE
var i


  


 


 

i

i

2

2
� (4)

Discriminant validity
The most widely used statistical approaches in assessing discriminant validity in PLS-SEM are the Fornell–
Larcker criterion and the cross-loadings (Henseler et al., 2015), with some works recommending a third 
criterion, namely, the heterotrait–monotrait (HTMT) ratio (Henseler et al., 2015). To measure how 
distinct a construct is from the other constructs in the model, the Fornell–Larcker criterion posits that a 
construct’s variance with its indicators should be more or higher than the variance with other constructs 
(Fornell & Larcker, 1981). Similar to the Fornell–Larcker approach, the cross-loading method dictates that 
an indicator should load more on the constructs it is measuring than on other constructs (Henseler et al., 
2015). The HTMT ratios also measure the distinctiveness of the measurement constructs, and acceptable 
HTMT ratios are usually <0.9 (Kline, 2016).

The Fornell–Larcker criterion, the cross-loadings, and the HTMT ratios were computed using Equations 
(5)–(7).

	 AVE construct and other constructsconstruct   k> � (5)

	 λ λi   i   , ,construct other constructs> � (6)

	 HTMTratio 



Heterotrait correlations

Monotrait correlations
� (7)

where AVE is the average variance extracted of the construct and kconstruct and other constructs are the relationships 
between the construct and the other constructs in the model. λi construct is the loading of an indicator on 
its construct.
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Results

BACKGROUND ANALYSIS

Regarding the demographic characteristics of the participants, the majority (43.7%) had construction 
management backgrounds, with 36.1% having relevant experience and expertise in project management 
and 13.4% in finance and investment. The remaining sectors were academia (3.4%), governance (2.5%), 
and facility management (0.8%). The professional background of the respondents was diverse, with 43.7% 
being project managers, followed by quantity surveyors (18.5%), construction managers (7.6%), project 
engineers (7.6%), architects (5.9%), ESG/sustainability researchers (5.0%), ESG practitioners/experts 
(2.5%), compliance officers (2.5%), investment managers/advisers (2.5%), facility managers (1.6%), a 
managing director (0.8%), and a project coordinator (0.8%). This diverse mix of professionals provided 
specialized knowledge and perspectives from different functions, enriching the research findings. The 
highest proportion of respondents had 5 to 10 years of experience (37%), followed by 11 to 15 years (22.7%) 
and less than 5 years (21%). The remaining years of experience categories were over 20 years (10.9%) and 
16 to 20 years (8.4%), demonstrating adequate experience across entry-, middle-, and senior-level roles. The 
majority of respondents had master’s degrees (79.8%), followed by a bachelor’s degree (13.4%) and a PhD 
(5%). General Certificate Examination (GCE) A Level/Senior School Certificate Examination (SSCE) 
or equivalent and higher national diploma represented 0.8% each of the total respondents, indicating that 
the respondents were highly educated with over 98% tertiary academic backgrounds to comprehend the 
research questions.

RELIABILITY AND VALIDITY ANALYSIS

The value of Cronbach’s alpha (CA) coefficient is greater than 0.700, according to the internal consistency 
(reliability) data. A CA value of more than 0.700 indicates reliability (Norušis, 1993; Tavakol & Dennick, 
2011; cf. Owusu-Manu et al., 2023). This implies that the responses have a high degree of internal 
consistency. Following that, factor loadings were used to assess the measurement model’s validity (Adabre 
et al., 2022; Owusu-Manu et al., 2023). The factor loadings of all the kept items were positive and more 
than 0.50, satisfying the validity requirements. Bartlett’s test findings, the KMO, and the responses’ 
reliability and validity analysis data are shown in Table 2.

FACTOR ANALYSIS

In this study, FA was used to categorize 20 variables into critical components, revealing the underlying 
ESG considerations that influence the delivery of sustainable project delivery in the Ghanaian CI. Scholars 
claim that to simplify complex and varied interactions between a set of observed variables, FA uncovers 
the underlying elements of a dataset and finds similar dimensions or factors that connect variables that are 
unconnected (Debrah, et al., 2021; Ghansah et al., 2021; Owusu-Manu et al., 2021;).

Initial considerations

Additional testing was performed to find out if the dataset was suitable for the EFA procedure. The 
provided data satisfied the requirements of the EFA technique, which included a correlation matrix, KMO, 
and Bartlett’s test of sphericity. According to Shrestha (2021), if the KMO value is <0.5, the EFA findings 
will certainly not be adequate for data analysis. The data had 119 observations across 20 variables (≈6 per 
variable) with a KMO value of 0.803, which is >0.5.
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Table 2.	 Reliability, validity, KMO, and Bartlett’s test results.

ESG consideration Factor loadings Extractions

Environmental considerations (CA = 0.877)

EC1 0.684 0.582

EC2 0.847 0.755

EC3 0.766 0.758

EC4 0.625 0.746

EC5 0.776 0.691

EC6 0.612 0.528

EC7 0.799 0.819

Social considerations (CA = 0.727)

SC1 0.696 0.698

SC2 0.642 0.722

SC3 0.684 0.873

SC4 0.597 0.622

SC5 0.758 0.612

SC6 0.594 0.566

Governance considerations (CA = 0.841)

GC1 0.842 0.753

GC2 0.798 0.781

GC3 0.677 0.505

GC4 0.618 0.565

GC5 0.582 0.522

GC6 0.791 0.659

GC7 0.733 0.626

Kaiser–Meyer–Olkin Measure (KMO) of sampling adequacy 0.803

Bartlett’s test of sphericity Approx. chi-square 1,589.032

Df 190

Sig. 0.000

Notes: CA, Cronbach’s alpha; ESG, environmental, social, and governance. Source: Authors’ own work.
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Communalities

The utilization of the notion of communality is applied as a means of evaluating the extent of correlation 
between a certain variable and other variables (Ahadzie, 2007). Communality is a statistical measure that 
quantifies the degree to which the underlying construct in a model replicates the variability seen in the 
measured variables (Field, 2000). Field (2005) asserted that for a dataset to be deemed acceptable, it is 
necessary for all variables to exhibit an extraction value over 0.50, as seen in Table 3.

Table 3.	 Communalities.

Code Initial Extraction

E1 1.000 0.582

E2 1.000 0.755

E3 1.000 0.758

E4 1.000 0.746

E5 1.000 0.691

E6 1.000 0.528

E7 1.000 0.819

S1 1.000 0.698

S2 1.000 0.722

S3 1.000 0.873

S4 1.000 0.622

S5 1.000 0.612

S6 1.000 0.566

G1 1.000 0.753

G2 1.000 0.781

G3 1.000 0.505

G4 1.000 0.565

G5 1.000 0.522

G6 1.000 0.659

G7 1.000 0.626

Extraction method: principal component analysis

Source: Authors’ own work.

Scree plot

The inclusion of an excessive number of components in an analysis may result in the introduction of 
unwanted, erroneous variance. Conversely, the exclusion of an insufficient number of factors may lead 
to the omission of significant shared variation. In the process of determining the appropriate number of 
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components to extract, it is important to carefully consider and choose the most relevant criterion for your 
study. Eigenvalues and the scree test, specifically the scree plot (see Figure 2), were employed in order to 
ascertain the appropriate number of components to maintain. One criterion that may be employed to 
ascertain the appropriate number of factors to maintain is Kaiser’s criterion. This criterion, proposed by 
Kaiser in 1960, is considered a rule of thumb. According to this criterion, it is recommended to retain only 
those factors that possess eigenvalues greater than 1. The Guttman–Kaiser rule and the Cattell scree test 
were employed to ascertain the optimal number of components to extract. Based on the application of these 
criteria, it is suggested that a total of four primary components should be extracted.

Figure 2.	 Scree plot. Source: Authors’ own work

Total variance explained

Table 4 illustrates the cumulative variation accounted for in the research. The initial four components 
had eigenvalues over 1 (7.628, 2.722, 1.837, and 1.097), aligning with the findings of Cardoso and Cruz-
Almeida (2016), who argued that the eigenvalues should surpass a value of 1 to indicate the presence of 
several factors.

As shown in Table 4, component 1 accounted for the highest variance of 38.138%, component 2 was 
13.608%, component 3 was 9.184%, and component 4 was 5.483%. The combined components account for 
a variance of 66.412% in the dataset. The values in bold (Table 4) represent the respective values of the four 
components, retained as per the reasons noted here.

Table 5 presents the rotated component matrix, which provides an interpretation of the components that 
have been effectively retrieved, indicating the number of factors. According to Norušis (2011), the procedure 
involves rotating factors in order to improve the interpretability of factor analysis results. According to 
Pallant (2020), the research utilized a varimax orthogonal rotation technique in order to reduce the number 
of variables that exhibit high loadings on each component.

It is noteworthy that the EFA produced factor groupings that differ from the original literature-
derived categorizations in certain instances. Most notably, health and safety (originally classified as a social 
consideration) loaded onto the EPC factor. This regrouping is theoretically coherent in the Ghanaian 
construction context, where health and safety practices are primarily implemented through environmental 
management systems, site safety audits, and pollution-control measures rather than through standalone social 
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welfare programs. In Ghana’s construction sector, characterized by limited institutional differentiation between 
social and environmental management functions, health and safety considerations tend to be operationalized 
as part of site-level environmental compliance activities. Furthermore, in practice, environmental officers on 
site may also be responsible for monitoring health and safety (H&S), leading to a tendency for safety issues to 
be addressed within the framework of environmental management (Asah-Kissiedu et al., 2023). This explains 
health and safety’s empirical co-loading with environmental performance indicators.

PLS-SEM MODEL DEVELOPMENT

Decision-making sciences have used the SEM technique as a multivariate approach to test empirical 
hypotheses and explore theories (Xiong et al., 2015). Combining the capabilities of factor analysis and path 

Table 4.	 Total variance explained.

Component Initial eigenvalues Extraction sums of squared 
loadings

Rotation sums of squared 
loadings

Total % of 
variance

Cumulative 
%

Total % of 
variance

Cumulative 
%

Total % of 
variance

Cumulative 
%

1 7.628 38.138 38.138 7.628 38.138 38.138 4.242 21.208 21.208

2 2.722 13.608 51.746 2.722 13.608 51.746 4.227 21.136 42.344

3 1.837 9.184 60.930 1.837 9.184 60.930 2.749 13.745 56.089

4 1.097 5.483 66.412 1.097 5.483 66.412 2.065 10.323 66.412

5 0.985 4.926 71.338

6 0.892 4.459 75.797

7 0.762 3.812 79.609

8 0.675 3.374 82.983

9 0.637 3.183 86.167

10 0.493 2.463 88.629

11 0.454 2.268 90.898

12 0.343 1.715 92.613

13 0.305 1.524 94.138

14 0.276 1.378 95.516

15 0.230 1.151 96.667

16 0.203 1.017 97.683

17 0.157 0.783 98.466

18 0.126 0.630 99.096

19 0.105 0.527 99.624

20 0.075 0.376 100.000

Extraction method: principal component analysis

Source: Authors’ own work.
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Table 5.	 Rotated component matrix.

Component

1 2 3 4

Code Component 1: Environmental performance considerations (EPC)

EPC1 Climate change mitigation 0.684

EPC2 Energy consumption and efficiency 0.847

EPC3 Biodiversity conservation 0.766

EPC4 Sustainable waste management 0.625

EPC5 Compliance with environmental regulations 0.612

EPC6 Green procurement 0.799

EPC7 Health and safety 0.696

Component 2: Transparency and responsibility considerations (TRC)

TRC1 Supply chain management 0.684

TRC2 Community engagement 0.597

TRC3 Independence of project stakeholders 0.842

TRC4 Project team diversity and structure 0.677

TRC5 Transparency and disclosure 0.582

TRC6 Bribery and corruption 0.791

TRC7 Shareholder rights/shareholder compensation 0.733

Component 3: Social impact considerations (SIC)

SIC1 Pollution prevention 0.776

SIC2 Labor and human rights 0.642

SIC3 Accountability 0.618

Component 4: Compliance and engagement considerations (CEC)

CEC1 Stakeholder engagement 0.758

CEC2 community protection/impacts 0.594

CEC3 compliance and legal issues 0.798

Extraction method: principal component analysis
Rotation method: varimax with Kaiser normalization

a. Rotation converged in 6 iterations

Source: Authors’ own work.
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analysis, SEM has proved an advancement over earlier statistical tools such as multiple regression analysis 
(Xiong et al., 2015). Researchers primarily use two variants of SEM to test hypotheses, namely, CB-SEM 
and PLS-SEM. Researchers adopt the former to test existing theories, while the latter can confirm existing 
theories and test new hypotheses (Hair et al., 2021). In this study, the nature of ESG considerations 
supports PLS-SEM as a more appropriate model for testing. Empirical studies have adopted PLS-SEM 
to model similar relationships between and among various constructs across different research domains 
( Jayasena et al., 2024). The literature on ESG highlights the importance of achieving environmental 
performance of projects through transparent, compliant, and social-centred considerations (Kim & 
Chang, 2022). PLS-SEM was therefore used to test the linear effect between and among latent constructs 
[transparency and responsibility considerations (TRC), social impact considerations (SIC), compliance and 
engagement considerations (CEC), and the manifest construct EPC].

Results of model development

The measurement model was assessed using four main methods. Firstly, the loadings of the indicators 
were assessed, and using Equation (1), indicators with loadings < 0.7 were removed from the model 
(Hair et al., 2020). The loadings of all considerations (except CEC1 and TRC4) included in the model 
ranged from 0.700 to 0.889. It should be noted that CEC1 (outer loading = 0.678) fell marginally below 
the 0.70 threshold; however, it was retained because its removal did not improve model fit and because 
composite reliability and AVE for the CEC construct remained above acceptable thresholds (CR = 
0.821, AVE = 0.606). The cross-loading table (Table 6) reports only the retained indicators after final 
model refinement (CEC2 and CEC3), which accounts for the absence of CEC1 in that table. The higher 
loading of CEC2 (0.953) in Table 6 compared to the initial loading (0.889) in Table 7 reflects the standard 
recalibration of outer loadings that occurs when PLS-SEM iterates to convergence after removing low-
loading indicators from other constructs during model refinement (red bold values in Table 7 indicate 
variables removed); this is not a data error but an expected algorithmic outcome. Using Equation (2) and 
a benchmark of 0.7 for Cronbach’s alpha coefficient (Owusu-Manu et al., 2023), each construct attained 
a highly reliable coefficient with lower and upper ranges of 0.702 and 0.890, respectively. The composite 
reliability of the measurement model was also assessed. Hair and Sarstedt (2019) recommended a coefficient 
benchmark of ≥0.70 to achieve composite reliability. Using Equation (3), the composite reliability of each 
indicator was ascertained. The lower and upper values were 0.764 and 0.909, respectively. The AVE is a 
significant indicator of convergent validity, and AVE values > 0.5 are considered acceptable (Hair et al. 
2020). From Table 7, all AVE values were above the threshold, indicating the validity of the measurement 
model. It is also recommended to assess the discriminant validity of the measurement model. Using 
Equations (5)–(7), the Fornell–Larcker criterion, the cross-loadings, and the HTMT ratios were confirmed. 
Table 8 shows that the diagonal values are greater than the off-diagonal values, indicating discriminant 
validity (Abdulai et al., 2024). The cross-loadings in Table 6 also show that the indicators correlated more 
with their constructs than with other constructs. Finally, Table 9 shows that all HTMT ratios are <0.9, 
indicating the distinctiveness of the constructs (Kline, 2016; Seidu et al., 2025).

Structural model analysis

The measurement model’s goodness of fit indicates the overall structural quality, and several approaches 
can be applied, including multicollinearity using the variance inflation factor (VIF) (Kim, 2019), R2 values, 
f  2 values, and beta coefficients (Hair et al., 2020). According to Kim (2019), VIF values < 5 indicate that 
multicollinearity is not an issue. Table 10 indicates that all VIF values were <5; thus, multicollinearity was 
not an issue in the model. The R2 values depict the model’s explanatory power and in-sample prediction 
power. R2 coefficients that are 0.25 and below, 0.25 to 0.5, and above 0.7 are interpreted as weak, moderate, 
and considerable, respectively (Hair et al., 2019). From Table 11, the model in this study explained 50.2% 
of the variance in EPC, which is interpreted as moderate. Similarly, the in-sample prediction power of 
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TRC and CEC were 35.7% and 18.6%, respectively, indicating moderate and weak explanatory power, 
respectively. Further, Table 10 indicates a large f  2 (0.556) (measure of effect size) between SIC and 
TRC. This posits a substantial effect of SIC on EPC achievement in delivering sustainable projects. This 
relationship is consistent with Wei et al. (2024), who revealed that social considerations, such as indoor 
air quality, have a high impact on the environmental performance of projects. As reported by Abdulai 
et al. (2024), f  2 values of 0.02–0.15, 0.15–0.35, and > 0.35 are interpreted as small, medium, and large, 
respectively. Consequently, CEC has a small effect size (0.017) on EPC, and similarly, TRC demonstrated a 
small effect on EPC. The path coefficients were computed through a bootstrapping analysis to test the initial 
hypothesis of the study. From Figure 3 and Table 10:

	 •	 �H1a (TRC mediates SIC → EPC): The indirect effect of SIC on EPC through TRC was positive 
but not statistically significant (β = 0.015, t = 0.187, p = 0.852). The direct path from TRC to EPC 
was weak (β = 0.025, t = 0.321, p = 0.748), with a negligible effect size (f  2 = 0.001). H1a is not 
supported.

Table 6.	 Cross loadings.

Considerations/constructs CEC EPC SIC TRC TRC × CEC

CEC2 0.953 0.404 0.463 0.473 −0.181

CEC3 0.701 0.191 0.180 0.286 −0.105

EPC1 0.278 0.780 0.482 0.358 −0.056

EPC2 0.332 0.812 0.484 0.194 −0.056

EPC3 0.257 0.786 0.482 0.534 −0.079

EPC4 0.366 0.830 0.760 0.454 −0.216

EPC5 0.237 0.698 0.458 0.240 0.078

EPC6 0.266 0.769 0.437 0.466 0.020

EPC7 0.332 0.752 0.562 0.211 −0.229

SIC1 0.319 0.515 0.786 0.495 −0.096

SIC2 0.382 0.694 0.880 0.542 −0.340

SIC3 0.351 0.458 0.766 0.409 −0.223

TRC1 0.227 0.409 0.605 0.839 −0.113

TRC2 0.417 0.390 0.498 0.773 −0.235

TRC3 0.462 0.206 0.284 0.725 0.022

TRC5 0.379 0.443 0.501 0.766 −0.139

TRC6 0.403 0.210 0.321 0.760 −0.080

TRC7 0.420 0.338 0.424 0.778 −0.124

TRC × CEC −0.180 −0.119 −0.279 −0.160 1.000

Notes: CEC, compliance and engagement considerations; EPC, environmental performance considerations; SIC, social 

impact considerations; TRC, transparency and responsibility considerations. Source: Authors’ own work.
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Table 7.	 Reliability and validity of the measurement model.

Construct Code Outer 
loading

Cronbach’s 
alpha value

Composite 
reliability

Average 
variance 

extracted (AVE)

Compliance and 
engagement 

considerations

CEC 0.702 0.821 0.606

CEC1 0.678

CEC2 0.889

CEC3 0.740

Environmental 
performance 

considerations

EPC 0.890 0.909 0.602

EPC1 0.780

EPC2 0.812

EPC3 0.785

EPC4 0.829

EPC5 0.700

EPC6 0.766

EPC7 0.754

Social impact 
considerations

SIC 0.742 0.764 0.660

SIC1 0.787

SIC2 0.876

SIC3 0.771

Transparency 
and responsibility 

considerations

TRC 0.876 0.883 0.573

TRC1 0.828

TRC2 0.759

TRC3 0.745

TRC4 0.632

TRC5 0.753

TRC6 0.762

TRC7 0.782

Source: Authors’ own work.
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Table 8.	 Fornell–Larcker criterion.

Constructs CEC EPC SIC TRC

Compliance and engagement considerations 0.836

Environmental performance considerations 0.387 0.776

Social impact considerations 0.432 0.696 0.812

Transparency and responsibility considerations 0.475 0.456 0.598 0.774

Source: Authors’ own work.

Table 9.	 HTMT ratios.

Constructs CEC EPC SIC TRC TRC × CEC

Compliance and engagement considerations      

Environmental performance considerations 0.461     

Social impact considerations 0.560 0.815    

Transparency and responsibility considerations 0.659 0.482 0.697   

Transparency and responsibility considerations × 
Compliance and engagement considerations

0.213 0.143 0.314 0.164  

Note: HTMT, heterotrait–monotrait. Source: Authors’ own work.

Table 10.	 Structural path and VIF.

Relationships Path coefficients f 2 VIF

CEC → EPC 0.107 0.017 1.326

SIC → CEC 0.432 0.229 1.000

SIC → EPC 0.660 0.513 1.704

SIC → TRC 0.598 0.556 1.000

TRC → EPC 0.025 0.001 1.680

TRC × CEC → EPC 0.081 0.015 1.096

Notes: VIF, variance inflation factor; CEC, compliance and engagement considerations; EPC, environmental performance 

considerations; SIC, social impact considerations; TRC, transparency and responsibility considerations.

Table 11.	 Explanatory power of the model.

Constructs R2 R2 adjusted

Compliance and engagement considerations 0.186 0.179 

Environmental performance considerations 0.502 0.484 

Transparency and responsibility considerations 0.357 0.352 
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	 •	 �H1b (CEC mediates SIC → EPC): The indirect effect of SIC on EPC through CEC was positive 
but weak (β = 0.046, t = 1.124, p = 0.261). The path from SIC to CEC was significant (β = 0.432, t = 
4.612, p < 0.001, f  2 = 0.229), but the path from CEC to EPC was not statistically significant (β = 
0.107, t = 1.428, p = 0.153, f  2 = 0.017). H1b is not supported.

	 •	 �H2 (SIC → EPC direct effect): Social impact considerations had a strong, statistically significant 
direct positive effect on environmental performance considerations (β = 0.660, t = 7.842, p < 0.001). 
The effect size was large (f  2 = 0.513), indicating substantial practical significance. This effect was 
considerably stronger than the effect of CEC on EPC (β = 0.107, t = 1.428, p = 0.153). H2 is 
supported.

	 •	 �H3 (TRC moderates CEC → EPC): The interaction term (TRC × CEC) had a positive but non-
significant effect on EPC (β = 0.081, t = 1.152, p = 0.249, f  2 = 0.015). This indicates that transparency 
does not significantly enhance the relationship between compliance and environmental performance. 
H3 is not supported.

Discussion
It is important to note that the model demonstrated moderate explanatory power, with R2 = 0.502 for 
environmental performance considerations. This indicates that the identified ESG dimensions explain 
approximately 50% of the variance in EPC, consistent with other ESG studies (Ramanathan et al., 2014; 
Yoo, 2025). The remaining 50% of variance suggests that other factors, including organizational capacity, 
financial resources, external market pressures, project-specific characteristics, and client requirements, also 
influence environmental outcomes. Future research should incorporate these additional variables for more 
comprehensive modeling.

THE DOMINANT ROLE OF SOCIAL IMPACT CONSIDERATIONS (H2)

The most significant finding of this study is the dominant direct influence of social impact considerations 
on environmental performance (β = 0.660, t = 7.842, p < 0.001, f  2 = 0.513), which strongly supports 
H2. This substantial positive relationship indicates that in the Ghanaian construction context, social 

Figure 3.	 Final structural model. Source: Authors’ own work
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legitimacy is most strongly associated with environmental sustainability outcomes. The magnitude of 
this effect (β = 0.660) is considerably larger than typically reported in developed-country ESG studies, 
where environmental and governance factors often show comparable or stronger effects than social factors 
(Alsayegh et al., 2020). This finding aligns with Wei et al. (2024), who demonstrated significant impacts 
of social considerations on project environmental performance, but extends their work by revealing that in 
LMIC contexts, social considerations function not merely as parallel factors but as enabling conditions for 
environmental performance.

Several contextual factors explain this prominence of social factors in Ghana. Firstly, construction 
projects operate within communities where social acceptance and stakeholder buy-in are essential for project 
viability (Di Maddaloni & Sabini, 2022; Kahangirwe & Vanclay, 2024). Without addressing community 
concerns, ensuring worker welfare, and upholding human rights standards, construction organizations face 
significant resistance that impedes environmental performance initiatives. Secondly, Ghana’s construction 
industry is characterized by high site risks and acute stakeholder pressures (Ahadzie et al., 2021), making 
social safeguards practical entry points for broader ESG adoption. The practical implication is that 
construction practitioners should prioritize social safeguards, including worker health and safety, community 
protection, pollution prevention, and accountability as foundational elements of ESG strategies, rather than 
viewing them as parallel to environmental goals.

LIMITED MEDIATING EFFECTS OF TRANSPARENCY AND COMPLIANCE (H1A AND H1B)

Contrary to the hypothesized relationships, both transparency and responsibility considerations (H1a: 
β = 0.025, t = 0.321, p = 0.748) and compliance and engagement considerations (H1b: β = 0.107, t = 
1.428, p = 0.153) demonstrated non-significant mediating effects between SIC and EPC. The small effect 
sizes (f  2 = 0.001 for TRC → EPC and f  2 = 0.017 for CEC → EPC) further confirm their limited direct 
influence on environmental outcomes. This finding contrasts sharply with ESG research in developed 
economies, where transparency and compliance mechanisms are often central drivers of environmental 
performance (Halbritter & Dorfleitner, 2015; Yu et al., 2018). The non-significance of these paths can 
be understood through Ghana’s institutional context, characterized by limited regulatory enforcement 
capacity, high informality in subcontracting, and governance gaps (Ofori, 2012; Asiedu et al., 2025). In 
such environments, transparency mechanisms may be adopted symbolically to meet minimal requirements 
without substantially altering project practices, and compliance requirements may be inconsistently or 
selectively enforced.

However, it is important to note that SIC significantly influenced both TRC (β = 0.598, t = 8.124, p < 
0.001) and CEC (β = 0.432, t = 4.612, p < 0.001), indicating that social considerations drive governance and 
compliance practices even if these do not translate directly into environmental outcomes. This suggests a 
sequential pathway where social legitimacy builds the organizational capacity and stakeholder relationships 
necessary for effective governance, which may subsequently enable environmental improvements over longer 
timeframes than captured in cross-sectional data.

NON-SIGNIFICANT MODERATION EFFECT OF TRANSPARENCY (H3)

The interaction effect of transparency and compliance on environmental performance (H3: β = 0.081, 
t = 1.152, p = 0.249, f  2 = 0.015) was not statistically significant, indicating that transparency does not 
significantly amplify the effectiveness of compliance mechanisms in driving environmental outcomes. 
Theoretically, increased transparency should enhance compliance effectiveness by enabling stakeholder 
oversight and deterring non-compliance. However, in low-capacity regulatory environments like Ghana’s 
construction sector, transparency measures may be implemented without corresponding improvements 
in monitoring and enforcement infrastructure (Seligsohn et al., 2018). Where corruption and governance 
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gaps are prevalent, transparency initiatives may be superficial or selectively applied, limiting their practical 
utility. This finding highlights the complexity of ESG relationships in LMIC contexts, where institutional 
weaknesses dampen the expected synergies between different ESG dimensions.

Study contributions and implications
The study makes several important theoretical contributions to the ESG literature, particularly in the 
context of project-level ESG implementation within LMICs. Firstly, by distinguishing project-level ESG 
considerations from corporate-level ESG reporting and disclosure frameworks, the study addresses a critical 
conceptual gap. While much ESG research has focused on firm-level disclosure to investors and regulators 
(Alsayegh et al., 2020; Tsang et al., 2023), this study demonstrates that ESG implementation at the project 
level involves different dynamics, including direct community engagement, site-specific environmental 
impacts, and real-time accountability mechanisms. This distinction is particularly important in construction, 
where project-level actions determine the actual environmental and social outcomes, regardless of corporate-
level ESG commitments.

Secondly, the study advances understanding of how ESG dimensions interact in low-capacity regulatory 
environments. The findings challenge assumptions from developed-country contexts, where transparency 
and compliance are often presumed to be directly and significantly associated with environmental 
performance. Instead, this study reveals that in Ghana and likely in similar LMIC settings, social legitimacy 
is most strongly associated with how transparency and compliance relate to environmental outcomes. This 
observation aligns with institutional theory, which posits that organizational practices are shaped by the 
institutional contexts in which they operate (Ofori, 2012), and underscores the need for context-specific 
ESG models that account for local regulatory, social, and economic conditions.

The study findings also offer actionable insights for construction practitioners, policymakers, project 
managers, and investors seeking to mainstream ESG practices in Ghana and comparable LMIC contexts. 
Firstly, the dominant role of social impact considerations suggests that construction organizations 
should prioritize social safeguards, including worker health and safety, community protection, pollution 
prevention, and accountability as foundational elements of their ESG strategies. Rather than viewing 
social considerations as parallel to environmental goals, practitioners should recognize that strong social 
performance creates the conditions necessary for environmental performance improvements. Practically, this 
means investing in robust worker welfare programs, establishing grievance mechanisms with time-bound 
closure protocols, engaging communities proactively, and ensuring transparency in addressing social impacts. 
These social interventions serve as the entry points through which construction organizations can build 
the trust, legitimacy, and operational capacity needed to implement environmental sustainability measures 
effectively. Secondly, while transparency and compliance considerations demonstrated limited mediating 
and moderating effects in the current model, they remain essential components of a holistic ESG strategy. 
However, their implementation must be adapted to Ghana’s institutional realities. Rather than adopting 
expansive, data-intensive disclosure frameworks that may exceed local capacity, construction organizations 
should focus on lean, auditable key performance indicators (KPIs) that are practical to monitor and verify. 
For example, recommended KPIs include GHG intensity per m2, lost time injury frequency rate (LTIFR), 
percentage of community grievances resolved within 30 days, and percentage of site or supplier audits 
passed. These indicators align with internationally recognized frameworks, enabling data reusability and 
benchmarking, while remaining feasible for organizations with limited reporting infrastructure.

Thirdly, policymakers should recognize that effective ESG integration in construction requires more 
than regulatory mandates; it necessitates capacity building, enforcement infrastructure, and incentive 
mechanisms. Regulatory reforms should prioritize strengthening monitoring and enforcement capacity, 
establishing clear sanctions for non-compliance, and providing technical support to SMEs to adopt 
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ESG practices. Additionally, policymakers can leverage procurement systems to drive ESG adoption by 
incorporating ESG pre-qualification criteria and scoring ESG performance in bid evaluations. For instance, 
public clients can require minimum site health and safety standards, waste-reduction targets, anti-corruption 
controls, and supplier due diligence as mandatory contract clauses, thereby embedding ESG requirements 
directly into project delivery mechanisms. Fourthly, investors and financiers should recognize that in LMIC 
contexts, social performance metrics are leading indicators of overall ESG maturity and environmental 
outcomes. Rather than focusing exclusively on environmental KPIs or corporate-level ESG ratings, 
investors should assess project-level social safeguards, community engagement practices, and accountability 
mechanisms as proxies for ESG implementation quality. This approach acknowledges the hierarchical nature 
of ESG adoption in low-capacity environments, where social legitimacy enables subsequent environmental 
and governance improvements.

An important practical challenge in Ghana’s construction sector is the prevalence of informal 
subcontracting and the dominance of SMEs, which collectively account for a substantial portion of 
construction activity. These SMEs often lack the financial resources, technical expertise, and organizational 
capacity to adopt comprehensive ESG frameworks independently. Consequently, mainstreaming ESG 
practices requires tailored interventions that account for these capacity constraints.

	 •	 �Firstly, Tier 1 contractors and project owners have a responsibility to extend ESG requirements to 
subcontractors through contractual obligations, capacity-building initiatives, and supply chain due 
diligence. For example, main contractors can include ESG clauses in subcontracts that mandate 
minimum environmental and social standards, provide training and technical support to SME 
subcontractors, and conduct regular audits to ensure compliance.

	 •	 �Secondly, donor-funded projects present unique opportunities to drive ESG adoption in Ghana’s 
construction sector. Multilateral development banks, bilateral donors, and international NGOs often 
impose stringent ESG requirements as conditions of financing, providing leverage to enforce practices 
that may otherwise be weakly implemented.

	 •	 �Thirdly, cost–benefit considerations are critical in ensuring that ESG requirements are feasible and 
economically viable for SMEs. This study recommends distinguishing quick-payback measures, such 
as site energy management, material waste reduction, and pollution prevention, from measures that 
typically require concessional finance or owner support, such as green certifications, advanced green 
technologies, and comprehensive environmental monitoring systems.

Study limitations and directions for future research
While this study provides valuable insights into ESG considerations for sustainable project delivery in 
Ghana, several limitations should be acknowledged. Firstly, the use of purposive and snowball sampling 
(n = 119) supports analytical rather than statistical generalization. Although the sample size met the 
requirements for PLS-SEM analysis and satisfied the central limit theorem and the “ten-to-one” rule, 
the findings are context-specific to Ghana and should be adapted carefully when applied to other LMIC 
settings. Future research should employ larger, more representative samples across multiple Sub-Saharan 
African countries to enhance generalizability and enable comparative analyses of ESG dynamics across 
different institutional contexts. Secondly, while the PLS-SEM model explained 50.2% of the variance 
in environmental performance considerations, the remaining variance suggests that other factors, such as 
organizational capacity, financial resources, external market pressures, and project-specific characteristics, 
also influence environmental outcomes. Future research should incorporate additional variables, such as 
organizational size, project type (public vs. private), client requirements, and access to green finance, to 
develop more comprehensive models that account for these contextual factors. Thirdly, two constructs 
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in the PLS-SEM model, SIC and CEC, contain only three indicators each. While this is technically 
permissible in PLS-SEM, small construct sizes may affect construct stability and reliability, particularly 
under conditions of moderate sample sizes. Future research should seek to expand the indicator pools for 
these constructs to enhance measurement robustness and replication potential. Finally, this study focused 
exclusively on the Ghanaian construction sector. While the findings offer transferable lessons for other 
LMICs, country-specific variations in regulatory frameworks, cultural norms, economic conditions, and 
institutional capacities may influence ESG dynamics differently. Comparative studies across multiple 
countries, such as Kenya, Nigeria, Tanzania, and Rwanda, would enrich understanding of how institutional 
contexts shape ESG priorities and enable the development of region-specific best practices.
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