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This study investigates the impact of risk management practices on
sustainable project performance, specifically focusing on the mediating
role of stakeholder engagement in the construction industry within
emerging economies. It examines how risk identification, assessment, and
mitigation contribute to sustainability’s environmental, economic, and social
dimensions. Utilizing data collected from construction project managers
involved in sustainability-driven projects, the findings confirm that all
three risk management practices significantly enhance sustainable project
performance. Furthermore, stakeholder engagement through communication,
collaboration, and decision-making involvement plays a crucial mediating role,
strengthening the effectiveness of risk management strategies in achieving
sustainability goals.
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1 Introduction

The growing global emphasis on sustainability has driven organizations to adopt
effective risk management strategies to ensure project success and achieve long-term
sustainability goals (El Khatib et al., 2020). As organizations face increasing pressures to
align projects with broader economic, environmental, and social objectives, the role of
risk mitigation comprising risk identification, assessment, and reduction becomes central
to safeguarding project outcomes (Hollins et al., 2018). These practices are crucial in
mitigating uncertainty, particularly in emerging economies, where resource limitations and
infrastructure gaps often complicate project execution (Domínguez-Gómez and González-
Gómez, 2021).

While the importance of risk management in project success is well established,
the pathways through which these practices influence sustainable project performance,
especially regarding environmental, economic, and social outcomes, remain insufficiently
explored. Additionally, stakeholder engagement, which involves communication,
collaboration, and decision-making, is critical in ensuring that projects align with
sustainability goals (Aakhus and Bzdak, 2015). However, the literature has not
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adequately addressed the mechanisms through which stakeholder
involvement mediates the relationship between risk management
and sustainability outcomes.

Sustainable project performance is inherentlymultidimensional,
with environmental, economic, and social outcomes often
interdependent (Goel et al., 2020; Stanitsas et al., 2021).
Projects incorporating effective risk management and stakeholder
engagement tend to achieve better sustainability outcomes
across these dimensions. Understanding how risk management
practices, mediated by stakeholder engagement, contribute
to these outcomes is vital for enhancing project success in
resource-constrained contexts. Despite the growing literature on
sustainability in project management, the relationships between
risk management, stakeholder engagement, and sustainable project
performance remain underexplored, particularly in emerging
economies, where unique challenges such as political instability
and limited infrastructure make sustainability harder to achieve
(Alawneh et al., 2024; Khalifeh et al., 2020).

This research aims to address this gap by examining how
risk management practices risk identification, assessment, and
mitigation directly and indirectly influence sustainable project
outcomes, focusing on the mediating role of stakeholder
engagement. By exploring the interconnections between risk
management, stakeholder involvement, and sustainable outcomes,
this studywill provide new insights into how these factors contribute
to the resilience and sustainability of projects, particularly in
emerging economies.

The research will explore two key questions: (1) How do risk
management practices, including risk identification, assessment,
and mitigation, influence sustainable project performance in
emerging economies? and (2) How does stakeholder engagement,
encompassing communication, collaboration, and involvement,
mediate the relationship between risk management practices and
sustainable project outcomes? The findings of this study will
provide valuable insights for academics and practitioners, offering
a framework for enhancing project sustainability, particularly in
challenging environments.

The construction industries in Brazil, India, and South
Africa face common challenges like limited resources, political
instability, and regulatory changes. However, each country
has unique characteristics influencing risk management and
stakeholder engagement. In Brazil, the sector is shaped by
government regulations and large-scale public-private projects,
though bureaucratic inefficiencies and political instability remain
challenges. In India, infrastructure gaps and complex regulations
complicate stakeholder relationships, while rapid urbanization
drives demand. South Africa’s construction sector is marked by
heavy public sector involvement, with socio-political factors like
labor strikes and land reform efforts playing a significant role. These
institutional differences highlight the importance of tailored risk
management and stakeholder strategies for successful construction
projects in each country.

The paper is organized as follows: Section 1 introduces the
research objectives, questions, and significance. Section 2 reviews
key concepts in risk management, stakeholder engagement, and
sustainable project performance. Section 3 details the research
methodology, including data collection, sampling, and analysis
techniques. Section 4 presents the results, including descriptive

statistics, model validation, and SEM findings. Finally, Section 5
discusses the study’s findings, draws conclusions, and provides
recommendations for future research and practice.

2 Literature review

The growing emphasis on sustainability in project management
has stimulated research on how managing risks can enhance
sustainable project performance. As global pressures increase
to meet environmental, social, and economic objectives, it is
crucial for projects to not only meet immediate deliverables
but also align with long-term sustainability goals (Kaiser and
Schulz, 2020). In this context, effective risk management practices
comprising risk identification, risk assessment, and risk mitigation
are fundamental to achieving sustainability objectives. These
practices aim to minimize uncertainties, increase resilience, and
ensure that projects remain adaptable to evolving environmental and
societal needs (Domínguez-Gómez and González-Gómez, 2021).

Recent studies emphasize the evolving role of technology and
data analytics in improving risk management and sustainability.
For example, Tambwe et al. (2025) highlight the benefits of
construction data risk management in enhancing operational
efficiency and sustainability outcomes in the construction industry.
By leveraging advanced data analytics, construction projects can
better anticipate and mitigate risks that could hinder achieving
sustainability goals. Similarly, Purushothaman et al. (2025) explore
how smart technologies influence construction health and safety risk
reduction, demonstrating their potential to enhance sustainability
in a digital era. These studies underscore the importance of
integrating technology into risk management to achieve more
sustainable outcomes.

Despite the growing body of literature on risk management
in project success, the specific mechanisms through which these
practices influence sustainable project performance, particularly in
emerging economies, remain less explored (Turner, 2020). Emerging
economies face unique challenges, such as limited resource access,
infrastructure gaps, and governance issues, which complicate
project execution and sustainability (Alawneh et al., 2024). This
gap in the literature highlights the need for studies that explore
how stakeholder engagement mediates the relationship between
risk management practices and sustainable project outcomes,
particularly in these resource-constrained settings.

In line with this, Alsulamy (2025) explores the role of machine
learning models such as CatBoost, XGBoost, and LGBM in
predicting and mitigating risks associated with project delays in
Saudi Arabia. This innovative approach demonstrates the potential
for advanced technologies to predict and manage risks in real-time,
enhancing sustainability in construction projects. Thus, while the
connection between risk management and project success is well-
documented, understanding the intermediary role of stakeholder
engagement in mediating the effects of risk management on
sustainable project performance remains underexplored. Further
research in this area, particularly in emerging economies, is
essential to provide a more comprehensive understanding of how
these practices can be effectively integrated to drive long-term
sustainability.
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2.1 Risk management practices and
sustainable project performance

Riskmanagement is foundational in managing the uncertainties
that often arise during project execution. It takes a methodical
strategy for recognizing possible dangers, assessing their probability
and impact, and executing suitable actions for their mitigation
(Irfan et al., 2024). The processes of identification of risks,
assessment of risks, and reduction of risks are critical in determining
whether a project will achieve sustainable outcomes. Risk
identification allows project managers to proactively detect risks
that could jeopardize the project’s environmental, economic, or
social sustainability goals, such as environmental degradation or
cost overruns. Early detection of these risks enables more informed
decision-making and better preparedness (Kaiser and Schulz, 2020).
Similarly, risk assessment is integral to evaluating the likelihood
and consequences of these risks, providing a basis for resource
allocation and risk response strategies (Turner, 2020). Lastly, risk
mitigation strategies aim to reduce or eliminate the potential impacts
of identified risks, thereby ensuring the goal does not lose focus
on meeting its sustainability objectives (Domínguez-Gómez and
González-Gómez, 2021).

While existing research underscores the viability of mitigating
risks in attaining project success., empirical studies specifically
linking risk management practices to resilient delivery of projects
remain scarce, especially in emerging economies that face unique
resource and governance challenges (Armitage et al., 2017).
However, several studies suggest that risk management practices
can influence sustainability outcomes across threemain dimensions:
environmental, economic, and social. Risk identification allows
for anticipating environmental hazards and potential disruptions,
facilitating proactive actions to mitigate these risks and optimizing
environmental performance (Almeida et al., 2021). Risk assessment
helps allocate resources more efficiently, improving economic
performance by reducing cost-related risks such as delays, waste,
and underutilized resources. Risk mitigation, in turn, plays a
pivotal role in augmenting societal sustainability by addressing
potential social impacts such as community displacement or labour
exploitation (Domínguez-Gómez and González-Gómez, 2021).

H1a: Risk identification produces a constructive effect on
sustainable project performance.

H1b: Risk assessment produces a constructive effect on
sustainable project performance.

H1c: Risk mitigation produces a constructive effect on
sustainable project performance.

Empirical studies support the idea that mitigation of risk
practices directly affects sustainable project performance. For
instance, risk identification enhances environmental sustainability
by recognizing and alleviating potential environmental risks early
in the project lifecycle (Kaiser and Schulz, 2020). Similarly, risk
assessment is linked to economic sustainability since it facilitates
enhanced financial planning and resource management, thereby
reducing financial risks and ensuring the efficient use of resources
(Turner, 2020). Lastly, risk mitigation enhances social sustainability
by ensuring that social issues are addressed, stakeholders’
concerns are considered, and the project remains socially
acceptable (Domínguez-Gómez and González-Gómez, 2021).

2.2 Stakeholder engagement as a mediator

Stakeholder engagement is crucial for the accomplishment
of projects, especially when aiming for sustainability goals.
Effective stakeholder engagement involves various activities such
as stakeholder correspondence, cooperation, and strategic planning
involvement. Stakeholder communication involves providing
stakeholders with prompt and reliable data, thus fostering integrity
and credibility (Haar, 2024). Stakeholder collaboration refers to the
active cooperation of stakeholders in addressing project challenges
and optimizing solutions. In contrast, stakeholder involvement
in decision-making ensures that all relevant perspectives are
considered and included in the project’s strategies (Berkhout and
Dow, 2023; Isang et al., 2025).

The findings suggest that the involvement of stakeholders
mediates the link between risk mitigation practices and sustainable
outcomes of goals. Risk mitigation identifies and mitigates potential
dangers, while stakeholder involvement provides alignment with
the benchmark’s sustainability goals, facilitating the execution of
these measures. By engaging entities in the resolution formulation,
risk management strategies may be effectively implemented,
leading to improved project outcomes. In this context, stakeholder
engagement is a critical link between risk mitigation strategies
and achieving sustainability objectives, particularly in emerging
economies, where stakeholder interests may be more diverse
and complex (Eyieyien et al., 2024).

H2a: Risk identification positively affects stakeholder
engagement.

H2b: Risk assessment positively affects stakeholder engagement.
H2c: Risk mitigation positively affects stakeholder engagement.
Empirical research supports the idea that risk mitigation

strategies significantly influence the level and quality of stakeholder
engagement. For example, risk identification facilitates stakeholder
communication, as it necessitates sharing information about
potential risks and the measures to mitigate them (Barko et al.,
2022). Similarly, risk assessment encourages stakeholder
collaboration by involving stakeholders in reducing the possibility
of potential risks, thus fostering cooperation (Frączkiewicz-
Wronka et al., 2021). Risk mitigation, in turn, often requires
stakeholder involvement in decision-making to ensure that
strategies are effectively implemented and every relevant entity is
in sync with the sustainability objectives (Domínguez-Gómez and
González-Gómez, 2021).

2.3 Stakeholder engagement and
sustainable project performance

The direct impact of the involvement of entities on sustainable
objectives has been demonstrated. Strategic involvement of
entities can enhance environmental performance by ensuring that
environmental concerns are included in all project phases (Jung,
2022; Wu et al., 2023). Stakeholder collaboration, in particular,
has been linked to economic performance through efficient
resource use, knowledge sharing, and innovative solutions to
address cost-related issues. Furthermore, stakeholder involvement
in decision-making has a massive role in bettering social
effectiveness by ensuring that social issues, such as community
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welfare and labour rights, are prioritized and addressed (Al-
Nimer et al., 2024; Zada et al., 2024).

Empirical evidence consistently demonstrates the favourable
outcome on stakeholder engagement in all areas of sustainable
project performance. For example, stakeholder communication
has been shown to foster greater environmental sustainability
by ensuring compliance with environmental standards and
regulations. Similarly, stakeholder collaboration enhances economic
sustainability by reducing costs and improving efficiency
(Alghuried, 2025; Jung, 2022). Finally, stakeholder involvement in
decision-making is crucial for social sustainability, as it guarantees
that communal requirements and expectations are met, leading
to improved stakeholder satisfaction and reduced social risks
(Isang et al., 2025; Zada et al., 2024).

H3a: Stakeholder communication positively affects sustainable
project performance.

H3b: Stakeholder collaboration positively affects sustainable
project performance.

H3c: Stakeholder involvement positively affects effective project
performance.

2.4 The mediating role of stakeholder
engagement

The role of stakeholder engagement as a mediator between risk
management practices and the sustainable effectiveness of projects
is central to understanding how these constructs interact. Risk
management practices are crucial for noticing and mitigating risks,
but their success often depends on how effectively stakeholders
are engaged throughout the project lifecycle. Research has proven
that stakeholder engagement facilitates the enforcement of risk
management strategies, particularly by ensuring all entities are
included in the decision-making process (Aakhus and Bzdak, 2015).
As a result, stakeholder engagement enhances the effectiveness
of risk management practices, leading to better environmental,
economic, and social sustainability outcomes.

H4a: Stakeholder engagement has a productive impact on
environmental performance.

H4b: Stakeholder engagement has a productive impact on
economic performance.

H4c: Stakeholder engagement has a productive impact on social
performance.

Empirical research consistently shows that stakeholder
engagement improves sustainable project performance across
all three dimensions. For example, stakeholder communication
is linked to better environmental outcomes by fostering a
shared understanding of environmental risks and compliance
requirements. Similarly, stakeholder collaboration enhances
economic performance by improving resource utilization and
reducing costs (Jung, 2022). Finally, stakeholder involvement in
decision-making improves social sustainability by ensuring that the
concerns of affected communities are addressed (Zada et al., 2024).

This literature review has comprehensively analyzed the
correlations between risk mitigation strategies and sustainable goal
performance. It has highlighted the importance of risk management
practices in enhancing project sustainability. It has demonstrated
stakeholder engagement’s critical role in mediating the relationship

between risk management and sustainable outcomes. The research
has also brought out key gaps in the scholarly works, particularly
concerning the mediating role of stakeholder engagement in
emerging economies. By addressing these gaps, this research
provides important recommendations on how risk mitigation
strategies can contribute to sustainable project performance when
combined with effective stakeholder engagement. The results will
enhance theoretical development and practical suggestions for
managing sustainable projects in complex and resource-constrained
environments. Figure 1 below depicts the framework of the study.

3 Methods

3.1 Research design

This research adopted a quantitative research framework. This
framework was appropriate for understanding the relationships
between variables and testing the proposed hypotheses in a
specific context (Cresswell et al., 2018). The study focused on
how the strategies used to mitigate and manage risks influenced
sustainable project performance in emerging economies through
stakeholder engagement as a mediator. The quantitative approach
enabled the study to test predefined hypotheses using Statistical
techniques, including confirmatory factor analysis (CFA) and
structural equation modelling (SEM), to evaluate the direct and
indirect correlations among the variables. The research employed
deductive reasoning, where hypotheses derived from the existing
literature were tested. Confirmatory factor analysis (CFA) was
used to validate the measurement model initially, and structural
equation modelling (SEM) was subsequently used to test the
structural model that linked the hypothesized relationships between
risk management, stakeholder engagement, and sustainable project
performance (Hair et al., 2019). SEM allowed for examining
multiple relationships simultaneously, which was essential for
understanding how stakeholder engagement mediated the effects of
risk management on sustainability outcomes.

3.2 Population and sampling

The population for this study consisted of strategic planners and
key stakeholders who have taken part in infrastructure projects in
emerging economies, specifically targeting regions such as India,
Brazil, and South Africa. These countries face specific governance,
resources, and infrastructure challenges,making them ideal contexts
for this study. The research focused on public and private sector
entities, where the stakes for sustainability are high, and risk
management and stakeholder engagement are critical for success.
A stratified random sampling method was employed to ensure that
diverse operations (e.g., construction, infrastructure, energy) and
stakeholders (e.g., strategic planners, vendors, civil servants, and
citizen delegates) were adequately represented in the sample. The
stratified sampling technique was essential to ensure the sample
reflected the diversity of projects and stakeholder groups involved
in the research (Kennedy, 2022).
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FIGURE 1
Research model.

3.3 Data collection approach

The data for this research were collected using a self-
administered digital questionnaire. This method was selected
because of its efficiency and accessibility, especially considering the
widespread geographic distribution of the target population across
emerging economies. An online survey effectively reached various
respondents, including strategic planners, managers, contractors,
stakeholders, and government officials, each of whom plays
an important role in understanding risk mitigation strategies,
stakeholder engagement, and sustainable project performance.

To ensure a representative sample, we initially contacted 800
potential respondents across Brazil, India, and South Africa. These
respondents were reached through direct emails, industry forums,
and personal networks within the construction sector. After follow-
up rounds, we received 545 valid responses, representing a diverse
range of stakeholders involved in construction, infrastructure, and
energy sectors.

The stratified random sampling method was employed to
ensure a representative sample. The distribution of respondents was
proportionally allocated based on the size and sectoral importance
of the construction industry in each country. Specifically, Brazil
accounted for 40% of the respondents, India for 35%, and South
Africa for 25%. This ensured that the sample adequately represented
the different sectors and stakeholder groups involved in the
construction industry across these three emerging economies.

The surveywas structured into segments alignedwith the study’s
key constructs: riskmanagement practices, stakeholder engagement,
and long-lasting project performance. The questionnaire included
validated items from established scales to ensure reliability and
validity. Questions for the risk management protocols section
covered risk identification, risk assessment, and risk mitigation,
adapted from previous studies (Turner, 2020). The stakeholder
engagement section measured dimensions such as communication,

collaboration, and involvement in decision-making using items
adapted from (Haar, 2024). The sustainable project performance
section assessed environmental, economic, and social performance,
following frameworks from Zada et al. (2024), Haar (2024).

The survey instrument was first pre-tested on a small sample
of 30–40 participants to clarify the effective capture of the
intended constructs. Responses from this pre-test were used to
refine the questionnaire before full-scale distribution. Afterwards,
the survey was dispatched to a larger sample of professionals
involved in construction, infrastructure, and energy projects in
emerging economies. The target sample size for this study was 545
respondents, ensuring that the data collected was robust enough to
detect meaningful patterns and relationships. To ensure clarity in
the measurement of the constructs in this study, we have provided
a detailed list of the manifest variables used to assess each latent
variable in the theoretical model, as shown in Supplementary
Appendix 1. Each manifest variable is linked to its respective
construct, with clear descriptions of what each item represents and
how it contributes to understanding the broader construct. This
table serves to provide transparency in how the variables were
operationalized, ensuring that the readers can follow the theoretical
and empirical reasoning behind the measurement choices made in
this study. The poll was disseminated through email and online
media. Such as industry forums, where participants were informed
of the study’s purpose, and their informed consent was obtained
before they began the survey. They were also assured that their
responses remained confidential and anonymous, with the data used
solely for research purposes.

3.4 Data analysis

The data analysis for this study utilized Structural Equation
Modeling (SEM) to test the relationships between risk management
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practices, stakeholder engagement, and sustainable project
performance. SEM is ideal for examining intricate connections
involving direct and indirect effects and is widely used for model
testing in management research (Hair et al., 2019). The initial
stage involved Confirmatory Factor Analysis (CFA) to confirm
the evaluation framework’s accuracy, ensuring that the observed
variables effectively represent the underlying latent constructs
such as risk management practices, stakeholder engagement,
and sustainable project performance. CFA allowed researchers
to analyze the extent to which the objects represented their
respective constructs and were particularly useful for testing
construct validity (McGrath, 2023).

Once the evaluation framework was validated, SEM was
introduced to analyze the hypothesized structural relationships
between the constructs. Maximum Likelihood Estimation (MLE)
was employed for parameter estimation, as MLE is a widely used
method in SEM that provides efficient and consistent estimates
under normality (Adu Sarfo et al., 2024; Hair et al., 2019).
The framework examined the direct effects of risk management
practices (risk identification, risk assessment, and risk mitigation)
on sustainable project performance and the indirect effects through
stakeholder engagement. This approach helped determine whether
stakeholder engagement mediated the link between risk mitigation
strategies and sustainability outcomes, including environmental,
economic, and social dimensions (Kukah et al., 2024).

Bootstrapping was applied to evaluate the importance of the
indirect effects. Bootstrapping is a non-parametric resampling
technique that is robust and effective for testing mediation models,
mainly when sample sizes are small or the data deviates from
normality (Hayes and Preacher, 2014). Bootstrapping generated
confidence intervals for the indirect effects, and whether the
confidence intervals excluded zero indicated that the mediation
effect was statistically significant.Thismethod has been increasingly
favoured in recent research due to its ability to provide more reliable
estimates of the effects ofmediation than traditionalmethods (Hayes
and Preacher, 2014).

In addition to testing the relationships, this research evaluated
the reliability and validity of the measurement instruments.
Cronbach’s alpha was used to analyze the dependability of
the constructs, with a threshold of 0.70 or higher considered
acceptable (Kennedy, 2022). Discriminant validity was tested
using the Fornell-Larcker criterion, ensuring the framework’s
constructs differed (Fornell and Larcker, 1981). These tests
confirmed that the instruments employed to assess the structures
were both reliable and valid.

3.5 Ethical considerations

Ethical considerations were a top priority in this study. All
participants provided informed consent after clearly explaining the
study’s objectives, the voluntary nature of their involvement, and
the intended use of their data. Anonymity and confidentiality were
assured, and no personally identifiable information was collected.
Before data collection, ethical approval was secured from the
university’s institutional review board (IRB) to ensure compliance
with ethical standards.

4 Results

This study analyses the correlations among risk management
methods, stakeholder involvement, and sustainable project
performance in emerging economies. The investigation utilized
Structural Equation Modelling (SEM) to evaluate the direct and
indirect correlations among the variables, while Confirmatory
Factor investigation (CFA) was employed to validate the
measurement model. The research examined the impact of risk
management methods on sustainable project performance by
mediating stakeholder engagement. Mediation analysis employing
bootstrapping was utilized to examine the indirect impacts, offering
an in-depth investigation of the mechanisms connecting risk
management methods to sustainability outcomes (Hair et al., 2019).

4.1 Descriptive statistics

The census data of the sample are presented in Figure 2. A total
of 545 respondents took part in this research, with a slightly higher
proportion of female respondents (55.3%) than males (44.7%). The
age distribution of respondents was diverse, with 30.8% of the
respondents in the 25–34 age group, followed by 29.4% in the
35–44 group. Regarding education, most participants held either
a Bachelor’s (41.2%) or a Master’s degree (42.2%), and 42.2%
had 0–5 years of professional industry expertise. The majority of
respondents were involved in the construction industry (28.1%),
followed by energy (27.2%) and infrastructure (26.1%). Respondents
were primarily Project Managers (36.1%), followed by contractors
(29%) and stakeholders (19.6%).

4.2 Measurement model validation

The Confirmatory Factor Analysis (CFA) results indicated a
good fit for the measurement model, with the factor loadings for
all constructs exceeding the threshold of 0.70 (Table 1). Cronbach’s
Alpha values ranged from 0.724 to 0.860, which indicates strong
internal consistency (Kennedy, 2022). The Composite Reliability
(CR) values were also above 0.70, supporting the reliability of the
constructs (Hair et al., 2019).TheAverage Variance Extracted (AVE)
values ranged from 0.605 to 0.758, all exceeding the threshold of
0.50, which confirmed convergent validity. The SRMR value (0.063)
was under the acceptable range of 0.08, proving a good model
fit. The T-statistic is used to determine whether the coefficients
significantly differ from zero. A T-statistic greater than 1.96 is
considered significant. P-values less than 0.05 indicate statistical
significance. The outcome demonstrates that the framework is valid
and reliable for testing the hypothesized relationships (Rose and
Johnson, 2020).

4.3 Reliability and validity assessment

The reliability of the constructs was confirmed by Cronbach’s
alpha values, which were all above the acceptable threshold of
0.70, indicating good internal consistency across the constructs
(Forero, 2024). The discriminant validity was tested using the
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FIGURE 2
Respondent characteristics.

Fornell-Larcker criterion (Table 2), which showed that all constructs
were distinct, as the square root of AVE for each construct
was greater than its correlations with other constructs (Fornell
and Larcker, 1981). Additionally, the Heterotrait-Monotrait
(HTMT) ratio (Table 3) was below the threshold of 0.85, further
confirming that the constructs were adequately distinct from
one another (Hair et al., 2019).

4.4 Model fit and predictive relevance

The model’s fit was evaluated for goodness-of-fit indices such as
SRMR, with figures below 0.08 proving a good fit. The R-squared
(R2) values for the constructs were generally strong, with ECP
(0.748) and EVP (0.783) showing high explanatory power. SCB
(0.688) and SCM (0.715) had moderate fits, while SI (0.763) and
SPF (0.855) demonstrated good to excellent fits. Q2 values indicated
good predictive relevance across all constructs, ranging from 0.473
to 0.610. AVE values were above 0.500, and construct reliability

(CR) exceeded 0.700, showing that the framework was reliable
and valid (Fornell and Larcker, 1981).

4.5 Structural model results

The Structural Equation Modeling (SEM) results in Table 4
and Figure 3 revealed viable links between the constructs. Risk
assessment (RAS) had a positive effect on stakeholder collaboration
(SCB) (β = 0.742, p < 0.001) (Turner, 2020). Risk identification
(RI) positively influenced stakeholder communication (SCM)
(β = 0.530, p < 0.001), and risk mitigation (RMG) had a
positive effect on stakeholder involvement (SI) (β = 0.533,
p < 0.001) (Domínguez-Gómez and González-Gómez, 2021).
Moreover, stakeholder collaboration (SCB) had a significant impact
on economic performance (ECP) (β = 0.453, p < 0.001) and
environmental performance (EVP) (β = 0.559, p < 0.001) but
no effect on social performance (SPF) (β = 0.025, p = 0.270).
Stakeholder communication (SCM) positively influenced economic
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TABLE 1 The measurement model results.

Variables Items VIF Factor loadings Cronbach alpha CR AVE T statistics P value

Economic performance

ECP1 1.431 0.762 0.745 0.840 0.567 31.815 0.000

ECP2 1.314 0.725 29.615 0.000

ECP3 1.492 0.767 34.656 0.000

ECP4 1.490 0.757 29.285 0.000

Environmental performance

EVP1 1.678 0.780 0.769 0.852 0.590 36.906 0.000

EVP2 1.647 0.762 28.979 0.000

EVP3 1.411 0.735 27.303 0.000

EVP4 1.459 0.795 46.503 0.000

Risk assessment

RAS1 1.632 0.779 0.823 0.883 0.653 37.059 0.000

RAS2 1.804 0.813 47.260 0.000

RAS3 1.823 0.822 48.893 0.000

RAS4 1.867 0.818 41.687 0.000

Risk identification

RI3 1.526 0.749 0.803 0.871 0.629 27.386 0.000

RI4 1.681 0.790 31.250 0.000

RI5 1.769 0.822 46.237 0.000

RI6 1.685 0.808 43.151 0.000

Risk mitigation

RMG2 1.236 0.717 0.784 0.860 0.605 26.438 0.000

RMG3 1.760 0.813 34.658 0.000

RMG4 1.731 0.759 24.240 0.000

RMG5 1.960 0.819 38.754 0.000

Stakeholder collaboration

SCB2 1.529 0.801 0.724 0.845 0.644 38.141 0.000

SCB3 1.292 0.766 31.814 0.000

SCB4 1.579 0.840 56.633 0.000

Stakeholder communication

SCM2 2.008 0.864 0.840 0.904 0.758 57.136 0.000

SCM3 2.071 0.875 63.750 0.000

SCM4 1.893 0.872 76.472 0.000

Stakeholder involvement

SI2 1.650 0.838 0.798 0.881 0.712 54.365 0.000

SI3 1.712 0.845 48.613 0.000

SI4 1.741 0.848 57.902 0.000

Social performance

SPF1 1.555 0.788 0.775 0.869 0.688 26.677 0.000

SPF2 1.658 0.854 70.234 0.000

SPF3 1.585 0.845 52.505 0.000

Note: ECP, Economic Performance; EVP, Environmental Performance; RAS, Risk Assessment; RI, Risk Identification; RMG, Risk Mitigation; SCB, Stakeholder Collaboration; SCM,
Stakeholder Communication; SI, Stakeholder Involvement; SPF, Social Performance; SRMR, Standardized Root Mean Square Residual: 0.063. Cα ≥ 0.7; CR ≥ 0.7; AVE ≥0.5; loadings ≥0.6, P
value at a Significance level of less than 0.05.

Frontiers in Built Environment 08 frontiersin.org

https://doi.org/10.3389/fbuil.2025.1575827
https://www.frontiersin.org/journals/built-environment
https://www.frontiersin.org


Song et al. 10.3389/fbuil.2025.1575827

TABLE 2 Fornell and larcker criterion.

Variables ECP EVP RAS RI RMG SCB SCM SI SPF

ECP 0.754

EVP 0.442 0.768

RAS 0.368 0.421 0.808

RI 0.377 0.416 0.402 0.794

RMG 0.300 0.357 0.334 0.369 0.777

SCB 0.416 0.498 0.473 0.521 0.446 0.803

SCM 0.300 0.335 0.318 0.366 0.290 0.396 0.870

SI 0.454 0.473 0.501 0.506 0.398 0.539 0.457 0.844

SPF 0.453 0.474 0.503 0.508 0.413 0.550 0.481 0.541 0.830

Note: ECP, Economic Performance; EVP, Environmental Performance; RAS, Risk Assessment; RI, Risk Identification; RMG, Risk Mitigation; SCB, Stakeholder Collaboration; SCM,
Stakeholder Communication; SI, Stakeholder Involvement; SPF, Social Performance.

TABLE 3 Discriminant validity heterotrait-monotrait (HTMT).

Variables ECP EVP RAS RI RMG SCB SCM SI

EVP 0.580

RAS 0.635 0.650

RI 0.604 0.610 0.655

RMG 0.553 0.560 0.570 0.630

SCB 0.720 0.740 0.765 0.755 0.710

SCM 0.470 0.510 0.540 0.570 0.480 0.650

SI 0.690 0.680 0.730 0.760 0.680 0.810 0.710

SPF 0.710 0.750 0.770 0.780 0.690 0.820 0.720 0.790

Note: ECP, Economic Performance; EVP, Environmental Performance; RAS, Risk Assessment; RI, Risk Identification; RMG, Risk Mitigation; SCB, Stakeholder Collaboration; SCM,
Stakeholder Communication; SI, Stakeholder Involvement; SPF, Social Performance.

performance (ECP) (β = 0.162, p < 0.001) and environmental
performance (EVP) (β = 0.076, p = 0.018) but did not significantly
affect social performance (SPF) (β = 0.036, p = 0.075) (Berkhout
and Dow, 2023). Stakeholder involvement (SI) had a significant
positive effect on all three dimensions of sustainable project
performance, with β values of 0.325, 0.338, and 0.906 for ECP,
EVP, and SPF, respectively, all with p-values less than 0.001
(Zada et al., 2024). Figure 4 displays the path coefficients for the
direct relationships analyzed in the study.The paths with statistically
significant relationships (p < 0.05), such as RAS → SCB, RI →
SCM, and SI → SPF, are represented in green, highlighting their
positive impact on sustainable project performance. In contrast,
paths with p-values above 0.05 (e.g., SCB → SPF) are marked in red,
indicating that these relationships were not statistically significant.
This visual representation reinforces the importance of focusing
on significant paths to ensure that risk management practices

contribute effectively to achieving sustainability objectives in
project management.

4.6 Mediation analysis

A mediation analysis was conducted to examine the indirect
effects of stakeholder engagement on the relationship between
risk management practices and sustainable project performance.
The bootstrapping results (Table 5; Figure 5) revealed that
stakeholder involvement (SI) mediated the relationship between
risk mitigation (RMG) and social performance (SPF), with an
indirect effect (β = 0.483, p < 0.001) (Zhao et al., 2024). However,
other indirect relationships, such as risk assessment (RAS) →,
stakeholder collaboration (SCB) → social performance (SPF), and
risk identification (RI) → stakeholder communication (SCM) →
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TABLE 4 Direct relationships (bootstrapping results).

Variables Path Mean Standard deviation T Statistics P Values Conclusion

RAS-> SCB 0.742 0.743 0.024 30.899 0.000 Supported

RI-> SCM 0.530 0.532 0.040 13.312 0.000 Supported

RMG-> SI 0.533 0.535 0.038 14.136 0.000 Supported

SCB-> ECP 0.453 0.453 0.038 11.972 0.000 Supported

SCB-> EVP 0.559 0.559 0.034 16.565 0.000 Supported

SCB-> SPF 0.025 0.025 0.023 1.102 0.270 Rejected

SCM-> ECP 0.162 0.163 0.037 4.388 0.000 Supported

SCM-> EVP 0.076 0.077 0.032 2.371 0.018 Supported

SCM-> SPF 0.036 0.037 0.021 1.778 0.075 Not supported

SI-> ECP 0.325 0.325 0.036 9.042 0.000 Supported

SI-> EVP 0.338 0.338 0.037 9.198 0.000 Supported

SI-> SPF 0.906 0.906 0.016 56.938 0.000 Supported

Note: ECP, Economic Performance; EVP, Environmental Performance; RAS, Risk Assessment; RI, Risk Identification; RMG, Risk Mitigation; SCB, Stakeholder Collaboration; SCM,
Stakeholder Communication; SI, Stakeholder Involvement; SPF, Social Performance.

FIGURE 3
Bootstrapping results.

social performance (SPF), were not supported, as their p-values
were greater than 0.05 (i.e., p = 0.275 and p = 0.077, respectively).
This shows that stakeholder involvement is critical in mediating the

effects of riskmanagement on social sustainability. In contrast, other
forms of stakeholder engagement do not show significant mediation
effects in this context.
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FIGURE 4
Bar chart showing direct path coefficients with significance level.

TABLE 5 Mediation analysis results.

Variables Path Mean Standard deviation T Statistics P Values Conclusion

RAS-> SCB-> SPF 0.019 0.019 0.017 1.093 0.275 Not supported

RI-> SCM-> SPF 0.019 0.019 0.011 1.771 0.077 Not supported

RMG-> SI-> SPF 0.483 0.485 0.035 13.787 0.000 Supported

RAS-> SCB-> ECP 0.336 0.337 0.033 10.076 0.000 Supported

RI-> SCM-> ECP 0.086 0.087 0.022 3.834 0.000 Supported

RMG-> SI-> ECP 0.173 0.174 0.026 6.747 0.000 Supported

RAS-> SCB-> EVP 0.415 0.416 0.031 13.469 0.000 Supported

RI-> SCM-> EVP 0.040 0.041 0.018 2.204 0.028 Supported

RMG-> SI-> EVP 0.180 0.181 0.024 7.493 0.000 Supported

Note: ECP, Economic Performance; EVP, Environmental Performance; RAS, Risk Assessment; RI, Risk Identification; RMG, Risk Mitigation; SCB, Stakeholder Collaboration; SCM,
Stakeholder Communication; SI, Stakeholder Involvement; SPF, Social Performance.

4.7 Summary of results

The study’s results robustly endorse the direct and indirect
correlations among risk management approaches, stakeholder
involvement, and sustainable project performance. Risk
management approaches, specifically risk identification, assessment,
and mitigation, profoundly impacted stakeholder engagement.
Consequently, stakeholder participation enhanced sustainable
project performance in environmental, economic, and social
aspects.Themediation study indicated that stakeholder involvement
mediated the connection between risk mitigation and social
performance, whereas other mediation pathways were not
substantiated.

5 Discussions

This study offers valuable insights into the relationship between
risk management practices and sustainable project performance,
particularly in emerging economies. Our findings indicate that
risk identification, assessment, and mitigation positively influence
sustainable project outcomes, with stakeholder engagement as
a critical mediator in these interactions. Risk identification
significantly enhances sustainable project performance, especially in
the environmental dimension. This aligns with Kaiser and Schulz
(2020), who highlight that early identification of environmental risks
allows for proactive actions that canmitigate potential environmental
damage. In addition to minimizing risks, effective risk identification
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FIGURE 5
Mediation analysis results.

fosters stakeholder communication, which is crucial for ensuring that
the project remains aligned with sustainability goals.

Risk assessment also plays a vital role in sustainable project
performance, especially froman economic perspective.Our findings
support Turner (2020) and Berkhout and Dow (2023), who
underscore the role of risk assessment in resource allocation
and financial planning. Project managers can optimize resource
use, reduce costs, and improve economic outcomes by evaluating
potential risks, especially financial constraints. Moreover, risk
assessment promotes stakeholder collaboration, as stakeholders
work together to reduce the likelihood and impact of identified
risks. Risk mitigation, particularly in the social dimension, further
supports sustainable project performance. Our findings corroborate
the work of Domínguez-Gómez and González-Gómez (2021),
showing that effective mitigation strategies help manage social
impacts such as community displacement or labour exploitation.
Risk mitigation enhances stakeholder involvement in decision-
making, leading to more effective strategy implementation, greater
project acceptance, and reduced social risks.

A significant contribution of this study is identifying stakeholder
engagement as a mediator between risk management practices and
sustainable project outcomes. While risk management strategies
are essential, their effectiveness is maximized when stakeholders
are involved throughout the project lifecycle. This finding
aligns with Aakhus and Bzdak (2015), emphasizing that stakeholder
participation ensures alignment with the project’s sustainability
objectives, enhancing overall effectiveness. In emerging economies,
where stakeholder interests can be diverse and complex, effective
stakeholder engagement becomes even more crucial to avoid delays
and project failures.

Moreover, our results reveal the synergistic role of stakeholder
collaboration and communication in promoting environmental
and economic sustainability. While previous research often treats
these dimensions separately, our study suggests that stakeholder

collaboration can lead to innovative solutions that simultaneously
reduce environmental risks and improve resource efficiency, leading
to better cost management.

5.1 Conclusions

This research provides strong evidence for the positive impact
of risk management practices on sustainable project performance,
with stakeholder engagement playing a key mediating role. The
study’s findings contribute to the growing body of knowledge
on sustainability in project management by emphasizing the
importance of risk identification, assessment, and mitigation in
achieving environmental, economic, and social sustainability goals.

The key takeaway from this study is that stakeholder
participation is essential for maximizing the effectiveness of risk
management practices, ensuring that sustainability objectives are
met throughout the project lifecycle. By involving stakeholders
in communication, collaboration, and decision-making, projects
are more likely to achieve sustainable outcomes, especially in
resource-constrained emerging economies.

Our research suggests that future studies should further
explore how different forms of stakeholder engagement, such as
communication, collaboration, and involvement, can be leveraged
to tackle sustainability challenges more effectively. As sustainability
goals continue to evolve, this study provides practical insights for
improving project management practices, ensuring that projects are
successful in the short term and contribute to long-term sustainable
development.

5.2 Theoretical implications

This research contributes to the expanding body of knowledge
on the intersection of risk management practices and sustainable
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project performance, particularly within the construction industry
in emerging economies. The findings emphasize that risk
identification, assessment, and mitigation are fundamental to
achieving sustainable construction project outcomes across
environmental, economic, and social dimensions. Theoretically,
this study supports and extends prior research by Kaiser
and Schulz (2020), demonstrating that each risk management
practice significantly enhances sustainable project performance.
These findings align with perspectives presented by Irfan et al.
(2024) and Domínguez-Gómez and González-Gómez (2021),
who emphasize the importance of structured risk management
frameworks in ensuring project resilience and sustainability in the
construction sector.

Furthermore, this study advances theoretical understanding
by establishing the mediating role of stakeholder engagement in
the risk management-sustainability nexus. The results illustrate
that stakeholder communication, collaboration, and decision-
making involvement not only facilitate the implementation of
risk management strategies but also amplify their impact on
sustainability objectives. This enhances existing frameworks, such
as the work of Eyieyien et al. (2024), by reinforcing that stakeholder
engagement is not merely a supporting element but a crucial
mediator in construction project success. By emphasizing this
interdependence, the study provides a refined theoretical model
that illustrates how risk management and stakeholder participation
work synergistically to enhance project performance, particularly in
high-risk construction environments.

Additionally, this research contributes to the theoretical
discourse on the context-specific nature of sustainability in
construction projects within emerging economies. Armitage et al.
(2017) noted that the governance structures, resource constraints,
and socio-political environments in these regions require re-
evaluating traditional risk management models. Our findings
suggest that integrating stakeholder engagement within risk
management strategies is critical for ensuring construction projects
remain both resilient and sustainable. This theoretical advancement
underscores the necessity of adaptive risk management approaches
in the construction industry, particularly in markets where
regulatory shifts, financial instability, and environmental risks
are prevalent. By bridging these theoretical gaps, this study
provides a comprehensive framework for understanding how risk
management practices and stakeholder engagement collectively
drive sustainability outcomes in the construction sector. It lays
the foundation for future research to explore industry-specific risk
dynamics and stakeholder strategies that enhance project efficiency
and resilience.

5.3 Practical implications

The findings of this research have several critical implications
for construction project managers, policymakers, and organizations
involved in sustainable project management. The study underscores
the importance of adopting comprehensive risk management
practices, particularly risk identification, assessment, and
mitigation, as essential components of sustainability strategies in
construction projects. Project managers can leverage these practices
to proactively address potential environmental, economic, and

social risks, ensuring that sustainability benchmarks are met while
enhancing project resilience.

For construction practitioners, especially in emerging
economies where resource constraints are prevalent, this study
highlights the necessity of early risk identification to mitigate
environmental degradation, cost overruns, and project delays.
Implementing structured risk management approaches enables
better resource allocation, minimizes unexpected disruptions, and
ensures projects are delivered on time and within budget. The
study’s findings also emphasize that a strong correlation exists
between risk assessment and economic performance, suggesting
that construction managers should focus on developing robust risk
models to predict financial uncertainties, optimize budgeting, and
prevent cost escalations.

Additionally, this study identifies stakeholder engagement as a
critical component in implementing risk management strategies in
construction projects. Effective communication, collaboration, and
stakeholder involvement in decision-making are pivotal in achieving
sustainability objectives. This is particularly crucial in large-scale
construction projects, where local communities, governmental
agencies, investors, and environmental groups often have competing
interests. By fostering transparent communication and participatory
decision-making, construction project managers can enhance
stakeholder trust, minimize conflicts, and ensure regulatory
compliance, all essential for long-term project sustainability.

In practical terms, this study advocates for integrating
stakeholder engagement within risk management frameworks
to strengthen project sustainability in the construction sector.
Policymakers and construction firms should prioritize mechanisms
aligning these interests with sustainability goals in regions where
diverse stakeholder interests often lead to disputes or delays.
Strategies such as stakeholder workshops, regular project updates,
and collaborative decision-making forums can significantly enhance
stakeholder buy-in and project feasibility.The construction industry
can effectively navigate risk complexities by adopting these
approaches while promoting sustainable development.

5.4 Limitations and further research
exploration

The research findings are limited by the concentration on a
particular set of projects in a specific region, which may not be
generalizable to other industries or areas. Future research could
expand the scope to examine different sectors and geographical
areas. Additionally, while the research focused on core risk
management practices (identification, assessment, and mitigation),
other strategies like risk transfer and monitoring were not
considered, and their impact on sustainability could be explored.
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