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Abstract 

Contractor safety performance in multi-contract industrial 

projects remains a persistent challenge due to the complexity 

of organizational structures, dispersed workforces, and 

overlapping responsibilities. Traditional compliance-based 

safety approaches often fail to address systemic risks arising 

from multi-tier contracting arrangements, dynamic project 

environments, and variable contractor capabilities. This 

proposes a governance-oriented conceptual model that links 

organizational structures, decision authority, and oversight 

mechanisms to contractor safety outcomes, providing a 

structured framework for understanding and managing safety 

in multi-contractor contexts. The model conceptualizes 

contractor safety performance as a function of governance 

inputs, operational controls, and feedback mechanisms. 

Governance inputs include clarity of roles, decision rights, 

and contractual obligations, which establish the structural and 

procedural foundation for accountability. Operational 

controls encompass risk assessment, hazard mitigation 

practices, and reporting systems, while feedback mechanisms 

facilitate learning, continuous improvement, and 

performance monitoring. The model emphasizes the 

importance of integration across owner organizations, 

primary contractors, and subcontractors, recognizing that 

safety outcomes are contingent on effective communication, 

oversight, and alignment of objectives throughout the 

contractual hierarchy. Key assumptions underlying the 

framework include the dynamic, context-dependent nature of 

safety risks, the role of data-driven monitoring and reporting, 

and the critical influence of organizational culture and 

leadership commitment on contractor compliance and 

proactive behavior. By identifying mediating mechanisms 

such as trust, perceived fairness, and responsiveness to 

feedback, the model highlights pathways through which 

governance practices influence both perceptual and 

behavioral safety outcomes. Additionally, moderating 

factors—including project phase, contractor experience, and 

workforce characteristics—are incorporated to account for 

variability in performance across complex industrial projects. 

This governance-oriented model contributes to safety 

management literature by bridging organizational theory, 

governance frameworks, and practical contractor oversight, 

providing actionable insights for project owners, safety 

professionals, and policymakers. By emphasizing structured 

oversight, accountability, and continuous learning, the 

framework supports the design of multi-layered safety 

governance systems that enhance contractor performance, 

mitigate risks, and improve overall project safety outcomes 

in multi-contract industrial environments. 

 

Keywords: Contractor Safety, Governance, Multi-Contract Projects, Industrial Safety, Organizational Oversight, Safety 
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1. Introduction 

Multi-contract industrial projects, such as large-scale construction, energy infrastructure, and petrochemical developments, 

present unique safety management challenges due to their scale, complexity, and the involvement of multiple contractors and 

subcontractors (Yeboah and Enow, 2018; Nwafor et al., 2019). The fragmentation of responsibilities across different 

organizations creates interface risks, where gaps in communication, coordination, and accountability can lead to overlooked 

hazards and inconsistent safety practices. Cultural diversity among contractors, reflecting variations in organizational norms, 

safety values, and operational procedures, further complicates the management of safety across project sites (Ugwu-Oju et al., 

2018; Okeke et al., 2019).
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These factors collectively contribute to an elevated risk 

environment, where incidents may arise from misaligned 

procedures, insufficient supervision, or unrecognized 

interactions between workgroups (Oguntegbe et al., 2019; 

Dako et al., 2019). 

Evidence from industrial safety studies indicates that 

contractor and subcontractor activities are disproportionately 

associated with occupational hazards and incidents. Factors 

such as transient workforces, varying skill levels, and 

differences in adherence to organizational safety standards 

increase the likelihood of accidents and near-misses. Despite 

the critical role of contractors in project delivery, traditional 

safety management approaches often remain compliance-

driven and contractor-centric, emphasizing rule adherence, 

inspections, and reactive incident reporting (Ahmed and 

Odejobi, 2018; Michael and Ogunsola, 2019). While such 

approaches are essential for meeting regulatory obligations, 

they frequently fail to address systemic risks, cross-

organizational coordination, and proactive hazard mitigation, 

limiting their effectiveness in complex multi-contract 

environments (Seyi-Lande et al., 2018; Odejobi et al., 2019). 

These limitations highlight the need for a governance-

oriented perspective on contractor safety performance. A 

governance lens emphasizes the structural, procedural, and 

oversight mechanisms that establish accountability, clarify 

decision-making authority, and align safety priorities across 

multiple contractors (NWAFOR et al., 2018; Bayeroju et al., 

2019). By integrating governance principles into safety 

management, project owners can systematically monitor 

contractor performance, enforce standards consistently, and 

create feedback mechanisms that support continuous learning 

and improvement. This perspective shifts the focus from 

purely compliance-based interventions to strategic oversight 

that enhances risk control, organizational learning, and 

resilience across multi-contractor project ecosystems (Ugwu-

Oju et al., 2018; Seyi-Lande et al., 2019). 

The purpose of the conceptual model proposed in this study 

is to provide a structured framework linking governance 

mechanisms, operational controls, and contractor safety 

performance outcomes in multi-contract industrial projects. 

The model encompasses key dimensions such as role clarity, 

decision authority, communication pathways, and feedback 

loops, highlighting how governance structures mediate and 

moderate contractor behavior. Its scope includes large-scale 

projects with complex contractual arrangements, 

emphasizing both strategic and operational aspects of safety 

management. 

The study’s objectives are threefold: (1) to conceptualize the 

pathways through which governance practices influence 

contractor safety performance; (2) to identify the mediating 

mechanisms, such as leadership credibility, communication 

quality, and organizational learning; and (3) to explore 

moderating factors, including project phase, workforce 

characteristics, and contractor experience, that may affect 

safety outcomes. Guiding research questions include: How 

do governance structures shape contractor compliance and 

proactive safety behaviors? What mechanisms translate 

governance inputs into perceptual, attitudinal, and behavioral 

safety outcomes? And which contextual factors strengthen or 

weaken these relationships? 

By addressing these questions, the study contributes to both 

theory and practice, offering a governance-oriented 

framework that informs safety leadership, oversight 

strategies, and policy development in multi-contract 

industrial projects. The model provides actionable insights 

for project owners, safety managers, and regulators seeking 

to enhance contractor performance, mitigate systemic risks, 

and promote a resilient safety culture across complex 

industrial operations. 

 

2. Methodology 

A systematic literature review was conducted following the 

Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) methodology to develop a governance-

oriented conceptual model for contractor safety performance 

in multi-contract industrial projects. Multiple scholarly 

databases, including Scopus, Web of Science, and IEEE 

Xplore, were queried for peer-reviewed journal articles, 

conference proceedings, and industry reports. Search terms 

combined keywords related to contractor safety, governance, 

multi-contract projects, industrial safety management, and 

risk oversight. Boolean operators and truncation strategies 

were employed to ensure comprehensive coverage, while 

inclusion and exclusion criteria were applied to focus on 

studies relevant to multi-tier contracting, governance 

mechanisms, and safety performance outcomes. 

The inclusion criteria required studies to: (1) address 

industrial or large-scale construction, energy, or 

manufacturing projects involving multiple contractors; (2) 

investigate safety management, risk control, or governance 

structures; (3) provide empirical, conceptual, or theoretical 

insights into contractor safety performance; and (4) be 

available in English. Excluded studies were those focused 

solely on single-contractor projects, purely technical safety 

interventions without organizational or governance context, 

or non-peer-reviewed sources lacking methodological 

transparency. 

The initial search yielded 1,248 publications, which were 

screened for relevance based on titles and abstracts, reducing 

the set to 213 studies. Full-text review further refined the 

selection to 92 studies that met all inclusion criteria. Key 

information extracted included study context, project type, 

governance structures, contractor roles, safety performance 

metrics, and reported challenges or enablers. Data extraction 

followed a structured template to ensure consistency across 

studies. 

Synthesis involved both qualitative and quantitative 

approaches. Conceptual and thematic analysis identified 

recurring patterns related to governance mechanisms, 

accountability structures, decision-making authority, 

oversight practices, and contractor engagement. Quantitative 

synthesis, where applicable, summarized correlations 

between governance practices and safety outcomes. The 

combined insights informed the development of a multi-

layered conceptual model linking governance structures, 

operational controls, feedback loops, and contractor safety 

performance. Triangulation of findings across studies and 

project contexts enhanced the robustness and generalizability 

of the resulting framework, providing a theoretically 

grounded and practically relevant model for multi-contract 

industrial projects. 

 

2.1. Theoretical Foundations 

Understanding contractor safety performance in multi-

contract industrial projects requires a theoretically grounded 

approach that integrates governance, organizational, and 

systems perspectives. Safety in these contexts is not solely a 

function of individual behavior or compliance but emerges 
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from the complex interactions among governance structures, 

contractual relationships, technical systems, and 

organizational culture (Odejobi and Ahmed, 2018; Ugwu-

Oju et al., 2018). This presents the theoretical foundations 

underpinning a governance-oriented conceptual model for 

contractor safety, focusing on safety governance, principal–

agent and institutional theories, and socio-technical systems 

perspectives. 

Safety governance encompasses the structures, policies, 

processes, and oversight mechanisms through which 

organizations establish accountability, allocate 

responsibilities, and ensure that safety objectives are 

achieved. It differs from management, which focuses on day-

to-day operational execution, and supervision, which 

involves direct oversight of frontline activities. Governance 

provides the strategic and systemic framework that guides 

management decisions, sets performance expectations, and 

monitors adherence to safety standards. In multi-contract 

industrial projects, safety governance operates along both 

vertical and horizontal dimensions. Vertical governance 

involves hierarchical oversight, linking project owners, prime 

contractors, and subcontractors, ensuring alignment of safety 

objectives and decision authority across tiers. Horizontal 

governance refers to lateral coordination among peer 

contractors, functional departments, and interdisciplinary 

teams, facilitating information sharing, collaborative risk 

mitigation, and harmonized safety practices (Schuh et al., 

2017; Pilkienė et al., 2018). Together, these governance 

dimensions form the structural backbone that enables 

consistent and reliable contractor safety performance across 

complex project ecosystems. 

Contractor safety performance can be conceptualized through 

principal–agent theory, which addresses the relationships 

between owners and contractors, and contractors and 

subcontractors. In these relationships, principals (project 

owners or prime contractors) delegate responsibilities to 

agents (contractors or subcontractors) but face information 

asymmetry and potential moral hazard, as agents may 

prioritize productivity over safety or underreport hazards. 

Effective governance mechanisms including contracts, 

incentive structures, performance monitoring, and oversight 

protocols are essential for aligning agent behavior with 

principal objectives. Institutional theory complements this 

view by highlighting the influence of formal and informal 

norms, regulatory pressures, and organizational legitimacy 

on contractor behavior. Institutional mechanisms, such as 

safety standards, industry codes, and certification 

requirements, shape organizational practices and encourage 

compliance beyond immediate contractual obligations. By 

integrating principal–agent and institutional perspectives, the 

framework explains how both structural controls and 

normative pressures influence contractor adherence to safety 

expectations (Seyi-Lande et al., 2018; Badmus and Olamide, 

2019). 

Safety performance in multi-contract projects emerges from 

a socio-technical system, wherein technical controls, human 

behavior, and organizational context interact dynamically. 

Contractor safety is not solely attributable to individual 

actions; it reflects the interdependence of processes, tools, 

equipment, work practices, and governance structures 

(Powell and Baker, 2019; Maucec and Garni, 2019). Systems 

safety perspectives, including High Reliability Organization 

(HRO) principles, emphasize that resilience arises from 

continual vigilance, proactive hazard identification, 

redundancy, and strong communication channels. HRO 

concepts such as preoccupation with failure, sensitivity to 

operations, and commitment to resilience are particularly 

relevant in contractor ecosystems, where multiple 

organizations operate in parallel under high-risk conditions 

(Ford, 2018; Harvey et al., 2019). By framing contractor 

safety as an emergent property of socio-technical 

interactions, the model recognizes that effective governance, 

proactive monitoring, and learning-oriented cultures are 

critical to reducing systemic risk and preventing adverse 

events (Uusikylä, 2019; Bolici et al., 2019). 

Integration of these theoretical perspectives provides a 

comprehensive lens for examining contractor safety 

performance. Safety governance establishes the structural 

and procedural context for decision-making and 

accountability, while principal–agent and institutional 

theories explain the behavioral dynamics and compliance 

incentives within contractual relationships (Maggetti and 

Papadopoulos, 2018; Troisi and Alfano, 2019). Socio-

technical and systems perspectives emphasize that safety 

emerges from interactions across human, organizational, and 

technical subsystems, highlighting the need for holistic 

oversight and adaptive practices (Dainoff, 2017; Aven and 

Ylönen, 2018). Collectively, these foundations justify the 

adoption of a governance-oriented conceptual model that 

links structured oversight, decision authority, and operational 

controls to contractor safety outcomes. 

By grounding the model in these complementary theories, the 

framework captures both macro-level governance structures 

and micro-level behavioral dynamics, providing a robust 

basis for understanding how leadership, policy, and oversight 

mechanisms influence contractor safety in multi-tier 

industrial projects (Badmus and Olamide, 2018; Okeke et al., 

2019). This theoretical synthesis ensures that safety 

management strategies are not only prescriptive but also 

adaptive, resilient, and responsive to the complex realities of 

multi-contract project execution. 

 

2.2. Contractor Safety Performance in Multi-Contract 

Environments 

Contractor safety performance in multi-contract industrial 

projects is a critical determinant of overall project safety and 

operational success. These projects, which include large-

scale construction, energy, petrochemical, and infrastructure 

developments, are characterized by complex organizational 

structures, multiple tiers of contractors, and diverse 

workforce profiles. The distributed nature of responsibility, 

combined with the inherent hazards of industrial operations, 

creates unique challenges for achieving consistent safety 

outcomes across all participating organizations 

(Kontogiannis et al., 2017; Badri et al., 2018). Understanding 

contractor safety performance requires examining the project 

characteristics, the dimensions of safety performance, and the 

mechanisms through which performance is monitored, 

measured, and enhanced. 

Multi-contract projects typically involve multiple tiers of 

contractors and subcontractors, each responsible for distinct 

work packages, operational zones, or specialized tasks. 

Primary contractors oversee large sections of work, while 

subcontractors perform highly specialized or localized 

functions, often under differing management structures and 

safety protocols (Ugwu-Oju et al., 2018; Ekechi, 2019). This 

multi-tier arrangement creates interface-intensive operations, 

where overlapping responsibilities and handoffs between 
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contractors increase the likelihood of communication 

breakdowns, misaligned procedures, and latent hazards. 

Concurrent operations, common in fast-track projects, further 

exacerbate risk by requiring simultaneous coordination of 

high-risk tasks such as heavy lifting, high-voltage work, or 

chemical handling, often across geographically dispersed 

sites. 

The workforce in such projects is typically transient and 

heterogeneous, with varying levels of skill, experience, and 

safety maturity. Workers may move between contractors or 

project phases, creating challenges for consistent safety 

training, supervision, and reinforcement of safe practices. 

Variability in safety culture across organizations can also 

result in differing risk perceptions and behaviors, making it 

difficult to implement unified safety policies and monitor 

compliance effectively (Lofquist et al., 2017; Yorio et al., 

2019). These characteristics underscore the need for robust 

governance mechanisms and proactive oversight to ensure 

that safety performance is maintained consistently across all 

tiers and operational contexts. 

Contractor safety performance can be evaluated across 

multiple dimensions, encompassing lagging, leading, 

behavioral, and cultural indicators. 

Lagging indicators include measurable outcomes such as 

injury frequency, lost-time incidents, and property damage. 

While these metrics are important for regulatory reporting 

and compliance, they are inherently reactive, reflecting risks 

that have already materialized (Agrafiotis et al., 2017; Yang 

and Li, 2018). Overreliance on lagging indicators may 

obscure underlying hazards, interface risks, and near-misses, 

limiting opportunities for proactive intervention. 

Leading indicators, in contrast, provide predictive insights 

into potential safety risks before they result in incidents. 

Examples include near-miss reporting rates, hazard 

observations, safety inspections, and participation in training 

programs. These metrics allow project owners and safety 

managers to identify systemic weaknesses, evaluate 

contractor adherence to safety protocols, and implement 

preventive measures that reduce the probability of accidents. 

Leading indicators also support continuous improvement by 

fostering a proactive safety culture among contractors and 

subcontractors (Reiman and Pietikäinen, 2018; Santa et al., 

2018). 

Behavioral and cultural indicators capture the human and 

organizational dimensions of safety performance. Behavioral 

indicators include compliance with safety rules, engagement 

in hazard reporting, and discretionary safety behaviors such 

as assisting peers or intervening in unsafe practices. Cultural 

indicators reflect employees’ perceptions of leadership 

commitment, trust, communication quality, and 

psychological safety within and across contractor 

organizations. Monitoring these dimensions helps identify 

whether safety practices are genuinely embedded in day-to-

day operations, rather than merely driven by compliance 

requirements (Erigha et al., 2019; Anichukwueze et al., 

2019). 

A comprehensive understanding of contractor safety 

performance requires integrating lagging, leading, 

behavioral, and cultural indicators into a cohesive monitoring 

framework. Multi-tier projects benefit from centralized 

reporting platforms that aggregate data from contractors and 

subcontractors, enabling real-time visibility of hazards, 

trends, and intervention effectiveness. Cross-referencing 

leading and lagging indicators allows safety managers to 

evaluate whether proactive measures are translating into 

tangible reductions in incidents. Behavioral and cultural 

metrics, often obtained through surveys, observations, and 

audits, provide context to the numerical data, ensuring that 

interventions address both procedural compliance and the 

underlying safety culture (Livorsi et al., 2018; Nævestad et 

al., 2018). 

Contractor safety performance in multi-contract industrial 

projects is influenced by complex organizational 

arrangements, interface risks, and workforce variability. 

Evaluating performance requires attention to lagging, 

leading, behavioral, and cultural indicators, which 

collectively reflect both outcomes and processes. By 

integrating these dimensions into a structured oversight and 

governance framework, project owners and safety 

professionals can enhance proactive risk management, 

promote a consistent safety culture, and reduce systemic 

hazards across multiple contractors and subcontractors. 

Ultimately, robust measurement and monitoring of contractor 

performance are essential to achieving resilient, reliable, and 

safe operations in complex industrial project environments. 

 
2.3. Rationale for a Governance-Oriented Conceptual Model 

The safety performance of contractors in multi-contract 

industrial projects is influenced not only by technical 

measures and operational procedures but also by the 

governance structures that guide decision-making, 

accountability, and oversight. Traditional contractor-level 

safety management systems, while necessary, often exhibit 

significant limitations in addressing the complexity of multi-

tier project environments. These limitations, coupled with 

governance gaps and misalignment across organizational 

hierarchies, create systemic risks that cannot be mitigated 

solely through compliance-focused interventions. The 

development of a governance-oriented conceptual model 

offers a structured approach to understanding and managing 

contractor safety performance by emphasizing the strategic 

role of oversight, alignment, and behavioral influence across 

project ecosystems. 

Contractor-level safety management systems typically focus 

on internal compliance, procedural adherence, and 

operational hazard control. These systems are effective for 

managing localized risks within individual contractor 

organizations but often fall short in multi-contract contexts. 

Fragmentation between contractors and subcontractors may 

lead to inconsistent safety standards, incomplete hazard 

communication, and duplication or gaps in risk mitigation 

efforts. Additionally, contractor-centric systems may 

emphasize lagging indicators, such as injury rates or lost-time 

incidents, over proactive monitoring and predictive safety 

measures (Oshomegie, 2018; Ogunsola et al., 2019). While 

audits, inspections, and training programs provide some 

oversight, they often fail to capture the interdependencies and 

interface risks that arise in complex projects involving 

multiple contractors, shifting work fronts, and high 

workforce turnover. 

Governance gaps occur when roles, responsibilities, and 

decision authority are unclear, overlapping, or inadequately 

communicated across the project hierarchy. Misalignment 

between project owners, prime contractors, and 

subcontractors can lead to conflicting priorities, where 

production pressures override safety considerations, or where 

safety requirements are inconsistently enforced. These gaps 

increase the likelihood of latent hazards, delayed hazard 

www.allmultidisciplinaryjournal.com


International Journal of Multidisciplinary Research and Growth Evaluation  www.allmultidisciplinaryjournal.com  

732 

reporting, and ineffective corrective actions, contributing to 

both acute and chronic safety risks. Multi-tier projects are 

particularly susceptible to such risks due to the distributed 

nature of accountability, variable contractor safety maturity, 

and limited visibility into subcontractor operations 

(Karaosman et al., 2017; Colicchia et al., 2019). Addressing 

these challenges requires a governance framework that 

integrates oversight mechanisms, decision pathways, and 

accountability structures across all contracting levels. 

A governance-oriented perspective positions oversight, 

accountability, and strategic alignment as primary levers for 

improving contractor safety performance. By clarifying 

decision authority, defining roles and responsibilities, and 

implementing structured monitoring and feedback 

mechanisms, governance can shape contractor behavior 

proactively rather than reactively. Incentive structures, 

performance dashboards, and escalation pathways create 

visible and measurable expectations, encouraging contractors 

to adopt consistent safety practices and respond promptly to 

hazards. Governance mechanisms also facilitate integration 

and coordination across contractors, ensuring that safety 

objectives are aligned with organizational priorities, 

regulatory requirements, and project-specific risk profiles 

(Chakkol et al., 2018; Li et al., 2019). In this way, 

governance functions not merely as a compliance tool but as 

a strategic instrument for promoting proactive risk 

management and fostering a culture of safety accountability. 

The proposed governance-oriented conceptual model is 

based on several key assumptions. First, contractor safety 

performance is dynamic and context-dependent, influenced 

by both structural governance arrangements and operational 

conditions. Second, safety outcomes emerge from 

interactions among multiple actors, including project owners, 

contractors, and subcontractors, rather than solely from 

individual behavior or technical controls. Third, governance 

structures—including roles, decision authority, and oversight 

mechanisms—mediate and moderate contractor behavior, 

shaping adherence to safety standards and responsiveness to 

hazards. Fourth, the effectiveness of governance is contingent 

on data-driven monitoring, communication quality, and 

timely feedback, which enable continuous learning and 

adaptive risk management. Finally, the model assumes that 

integrating governance mechanisms with contractor-level 

safety management systems enhances both predictive risk 

control and organizational resilience, particularly in complex, 

multi-tier industrial projects (Matter and An, 2017; 

OSHOMEGIE et al., 2019). 

The rationale for adopting a governance-oriented conceptual 

model lies in the limitations of contractor-level safety 

systems and the risks introduced by gaps and misalignment 

in multi-contract projects. By emphasizing oversight, 

accountability, and strategic alignment, governance serves as 

a critical lever for shaping contractor behavior, promoting 

proactive hazard mitigation, and enhancing overall safety 

performance (Rosenberg, 2017; Boateng et al., 2019). 

Grounded in the assumptions of dynamic, interactive, and 

context-sensitive risk management, the model provides a 

framework for integrating governance mechanisms with 

operational safety practices, offering both theoretical insight 

and practical guidance for improving contractor safety 

outcomes in complex industrial project environments. 

 

2.4. Conceptual Model Overview 

The governance-oriented conceptual model for contractor 

safety performance in multi-contract industrial projects 

provides a structured framework for understanding and 

managing the complex interactions that influence safety 

outcomes. At its core, the model integrates governance 

mechanisms, operational controls, and contractor behaviors 

within a multi-tier project ecosystem, emphasizing how 

oversight, accountability, and feedback processes 

collectively shape safety performance. The high-level 

architecture, grounded in systems thinking and 

organizational theory, is designed to capture the 

interdependencies among project owners, prime contractors, 

subcontractors, and frontline workers, providing a 

comprehensive perspective on proactive safety management 

in complex industrial environments. 

The model is organized around three interrelated layers: 

governance inputs, operational mechanisms, and safety 

outcomes. Governance inputs include the structural, 

procedural, and contractual elements that define roles, 

responsibilities, decision authority, and accountability across 

contractors and subcontractors (Sarhan et al., 2017; Muller, 

2017). Operational mechanisms encompass the tools, 

processes, and practices through which governance is 

enacted, including risk assessment protocols, monitoring 

systems, communication pathways, and escalation 

procedures. Safety outcomes represent the perceptual, 

behavioral, and performance-based measures of contractor 

safety, capturing both leading indicators such as near-miss 

reporting, hazard observation, and training participation and 

lagging indicators, such as injuries, incidents, and property 

damage (Olamide and Badmus, 2019; OSHOMEGIE et al., 

2019). This layered architecture provides a clear logical flow 

from governance design to observed performance, ensuring 

that oversight mechanisms are linked to measurable safety 

results. 

The model employs an inputs–mechanisms–outcomes (IMO) 

logic, which articulates how governance structures translate 

into tangible safety performance improvements. Inputs, 

including role clarity, contractual obligations, and data 

reporting requirements, define the enabling environment for 

safe operations. Mechanisms operationalize these inputs 

through monitoring, feedback, and intervention processes, 

ensuring that hazards are identified, corrective actions are 

taken, and learning is institutionalized. Outcomes reflect the 

effectiveness of governance, measured through contractor 

compliance, proactive risk mitigation behaviors, and 

improvements in both safety culture and operational 

reliability. This IMO structure underscores the causal 

pathways through which governance influences contractor 

behavior, providing a framework for empirical testing, 

performance evaluation, and continuous improvement. 

The model incorporates multiple governance layers to reflect 

the hierarchical and lateral relationships inherent in multi-

contract projects. Vertical governance spans project owners, 

primary contractors, and subcontractors, providing oversight 

and accountability across tiers. Horizontal governance 

connects peer contractors, interdisciplinary teams, and 

functional departments, facilitating coordination, information 

sharing, and harmonization of safety practices (Fedorowicz 

et al., 2018; Baldini et al., 2019).  
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Feedback loops operate at both the vertical and horizontal 

levels, enabling timely hazard reporting, verification of 

corrective actions, and learning from near-misses or 

incidents. These loops are reinforced through management 

dashboards, safety audits, performance reviews, and 

communication protocols, which allow leaders to monitor 

implementation fidelity, detect weak signals, and adjust 

governance strategies in response to evolving project 

conditions. 

The model also emphasizes dynamic interaction between 

governance layers and contractor behavior, recognizing that 

safety outcomes are emergent properties of the system rather 

than simply the sum of individual actions. By integrating 

monitoring, feedback, and continuous learning into 

governance structures, the model supports a proactive, 

adaptive, and resilient approach to contractor safety 

management. 

The governance-oriented conceptual model provides a 

holistic, multi-layered framework for understanding and 

improving contractor safety performance in complex multi-

contract industrial projects. Its high-level architecture, built 

on inputs–mechanisms–outcomes logic, links structural 

governance elements to operational mechanisms and 

measurable safety outcomes. The inclusion of vertical and 

horizontal governance layers, coupled with continuous 

feedback loops, ensures that oversight is both comprehensive 

and adaptive, facilitating timely hazard identification, 

corrective action, and learning. By conceptualizing 

contractor safety performance as an emergent outcome of 

structured governance processes, the model offers a 

theoretically grounded and practically applicable framework 

that can guide project owners, safety managers, and 

policymakers in designing robust, integrated, and effective 

contractor safety management systems across complex 

project ecosystems (Bankole et al., 2019; Ayanbode et al., 

2019). 

 

2.5. Governance Structures Influencing Contractor 

Safety 

In multi-contract industrial projects, contractor safety 

performance is heavily influenced by the governance 

structures established at multiple organizational levels. 

Effective governance provides the frameworks, oversight 

mechanisms, and decision pathways necessary to align 

contractor behavior with project safety objectives. 

Governance operates strategically at the owner/client level, 

programmatically across projects, and operationally at site 

level, creating a layered system of accountability and 

oversight (Hampton et al., 2018; Stapleton et al., 2018). 

Understanding how these governance structures function and 

interact is critical to improving contractor safety outcomes, 

mitigating risks, and fostering a proactive safety culture in 

complex project environments. 

At the highest level, strategic governance is primarily the 

responsibility of project owners or clients, who establish the 

overarching safety leadership, vision, and policy framework 

for the project. This includes defining safety goals, 

performance expectations, and accountability standards that 

cascade through the project hierarchy. Safety requirements 

are embedded in procurement processes and contractual 

arrangements, ensuring that selected contractors comply with 

minimum safety standards and demonstrate the capacity for 

proactive risk management. Prequalification and contractor 

selection criteria serve as a critical control, as they evaluate 

contractors based on safety management systems, historical 

performance, organizational culture, and risk mitigation 

capabilities. Strategic governance also encompasses 

monitoring mechanisms for adherence to contractual safety 

obligations, providing the foundation for consistent oversight 

across multiple contractors and project phases. By setting 

clear expectations and formalizing accountability structures 

at the strategic level, owners influence contractor behavior 

and establish the tone for safety culture throughout the project 

ecosystem (Olamide and Badmus, 2018; Nwafor et al., 

2019). 

At the program and project levels, governance focuses on 

integrating contractor activities, managing interfaces, and 

ensuring operational alignment. Multi-contract projects often 

involve numerous parallel workstreams with overlapping 

responsibilities; integrated safety governance bodies and 

committees are established to facilitate coordination, resolve 

conflicts, and standardize safety practices across contractors. 

These structures address interface risks, ensuring that hazards 

arising from interdependent tasks or shared workspaces are 

identified, communicated, and mitigated proactively. 

Program-level governance also ensures alignment between 

project controls and contractor safety systems, promoting 

consistency in reporting, monitoring, and intervention. 

Coordination mechanisms, such as joint safety meetings, 

cross-contractor audits, and integrated risk registers, help 

prevent gaps in oversight while fostering collaboration and 

shared accountability. Effective program governance thus 

translates strategic safety objectives into actionable 

operational plans, bridging the gap between owner-level 

expectations and contractor-level execution (Jackson and 

Rahman, 2017; Maynard et al., 2019). 

Operational governance occurs at the site and frontline level, 

where the day-to-day application of rules, procedures, and 

oversight mechanisms determines actual contractor safety 

performance. Site-level supervision ensures the consistency 

of safety rules, work permits, and standard operating 

procedures across contractors and subcontractors, addressing 

variability in compliance and skill levels. Delegation of 

authority and escalation pathways clarifies who is responsible 

for decision-making when hazards arise, ensuring timely and 

effective interventions. Operational governance mechanisms 

include daily safety briefings, toolbox talks, inspections, and 

monitoring of near-misses, which reinforce safety 

expectations, identify emerging risks, and provide immediate 

corrective feedback (Warmerdam et al., 2017; Hare et al., 

2017). By providing clear oversight and structured 

accountability at the operational level, these governance 

structures translate higher-level policies into concrete 

behaviors, supporting both compliance and proactive risk 

mitigation among contractors. 

The effectiveness of contractor safety management depends 

on the integration of strategic, program, and operational 

governance. Strategic directives establish priorities and 

contractual obligations, program-level governance ensures 

coordination and interface management, and operational 

governance enforces standards on the ground. Feedback 

loops across these layers enable continuous monitoring, 

learning, and improvement, allowing lessons from incidents, 

near-misses, and audits to inform adjustments in policies, 

project procedures, and site-level practices. When properly 

aligned, governance structures provide a cohesive and multi-

dimensional system that shapes contractor behavior, fosters 

accountability, and reinforces a culture of safety across 
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complex, multi-tier project ecosystems (Camilleri, 2017; 

Healy, 2019). 

Governance structures at strategic, program, and operational 

levels collectively determine contractor safety performance 

in multi-contract industrial projects. Strategic governance 

establishes leadership, policy, and selection criteria that set 

expectations and allocate accountability. Program and project 

governance integrates contractor activities, manages 

interfaces, and aligns project-level controls, mitigating 

systemic risks. Operational governance ensures site-level 

consistency, supervision, and rapid escalation, translating 

policies into action. When effectively coordinated, these 

governance layers create a structured, integrated, and 

adaptive system that enables contractors to operate safely, 

supports proactive risk mitigation, and promotes a resilient 

safety culture (Ayanbode et al., 2019). By conceptualizing 

contractor safety through a governance lens, project owners, 

managers, and regulators gain a framework for systematic 

oversight, performance improvement, and alignment across 

multiple contracting tiers, ensuring safer and more reliable 

project delivery in complex industrial environments. 

 

2.6. Governance Processes and Mechanisms 

In multi-contract industrial projects, governance processes 

and mechanisms play a pivotal role in shaping contractor 

safety performance. While governance structures define 

roles, responsibilities, and authority, governance processes 

operationalize these structures, providing the tools, protocols, 

and interactions through which oversight is exercised, 

accountability is enforced, and continuous improvement is 

facilitated (Marquardt, 2017; Kourula et al., 2019). A 

governance-oriented approach emphasizes three key 

categories of mechanisms contractual and commercial, 

assurance and oversight, and engagement and capability-

building which collectively create a robust framework for 

influencing contractor behavior and improving safety 

outcomes. 

Contractual arrangements serve as one of the primary levers 

through which project owners influence contractor safety 

behavior. Safety performance clauses embedded in contracts 

define minimum standards, expected outcomes, and key 

performance indicators (KPIs), creating measurable 

expectations for contractor operations. These clauses 

typically include requirements for hazard reporting, near-

miss documentation, training participation, and compliance 

with safety procedures. Beyond compliance, contracts often 

integrate performance-based incentives and penalties, 

aligning commercial interests with safety objectives. 

Incentives can include financial rewards, recognition 

programs, or eligibility for future work, encouraging 

contractors to adopt proactive risk management practices 

(Latimer, 2018; Keizer et al., 2019). Conversely, penalties for 

safety violations or repeated non-compliance reinforce 

accountability. By aligning commercial objectives with 

safety goals, contractual and commercial mechanisms ensure 

that contractors view safety as an integral component of 

operational performance rather than a secondary or peripheral 

concern. 

Assurance and oversight mechanisms provide the structural 

and procedural framework for monitoring, verification, and 

evaluation of contractor safety performance. Traditional 

approaches, such as audits and inspections, remain critical, 

providing independent verification that safety procedures are 

implemented correctly and consistently. However, effective 

governance increasingly incorporates leading indicators and 

data-driven safety analytics, including near-miss reporting, 

hazard observation trends, and workforce engagement 

metrics. These tools allow project owners and managers to 

identify emerging risks, interface hazards, and systemic 

weaknesses before they result in incidents. Transparency and 

reporting requirements further strengthen oversight by 

ensuring that performance data is visible across governance 

layers, supporting timely decision-making, escalation, and 

remedial actions (Meijer et al., 2018; Ingrams, 2018). 

Collectively, assurance mechanisms enhance trust, 

accountability, and predictive risk management, reinforcing 

the link between governance structures and contractor 

behavior. 

Effective governance extends beyond monitoring to actively 

engaging contractors and building their capacity for safe 

operations. Joint safety planning sessions and collaborative 

risk assessments enable contractors, subcontractors, and 

project owners to co-develop mitigation strategies, ensuring 

alignment across interfaces and work packages. Structured 

contractor training and competency development programs 

reinforce technical skills, hazard awareness, and adherence to 

standardized procedures, particularly for transient or multi-

tiered workforces. Collaborative learning initiatives, such as 

workshops, best-practice sharing, and cross-contractor 

benchmarking, foster continuous improvement, 

organizational learning, and culture reinforcement, enabling 

contractors to internalize safety expectations and enhance 

performance. Engagement and capability-building 

mechanisms thus operationalize governance as a shared 

responsibility, empowering contractors to contribute actively 

to hazard identification, risk mitigation, and proactive safety 

management (Lappi et al., 2018; Al‐Marri et al., 2019). 

The effectiveness of governance processes depends on their 

integration across contractual, assurance, and engagement 

dimensions. Contracts establish the formal expectations and 

incentives; assurance mechanisms verify compliance, 

monitor trends, and detect emerging risks; and engagement 

processes build capability, trust, and culture among 

contractors. Feedback loops link these mechanisms, enabling 

information from audits, safety analytics, and operational 

experience to inform contract enforcement, continuous 

improvement initiatives, and risk mitigation planning. This 

integrated approach ensures that governance is dynamic, 

adaptive, and aligned with both strategic safety objectives 

and operational realities. 

Governance processes and mechanisms provide the practical 

levers through which contractor safety performance is 

influenced in multi-contract industrial projects. Contractual 

and commercial mechanisms establish accountability, align 

incentives, and formalize performance expectations. 

Assurance and oversight mechanisms provide verification, 

predictive risk management, and transparency across 

governance layers. Engagement and capability-building 

mechanisms foster collaborative learning, skill development, 

and proactive hazard management. By integrating these 

processes, project owners and managers create a cohesive 

governance system that drives consistent, resilient, and 

proactive contractor safety performance. The interplay of 

these mechanisms ensures that governance is not merely 

formalistic but functions as a strategic and operational 

enabler of safe, reliable, and high-performing multi-contract 

project delivery (Paswan et al., 2017; Pahl-Wostl, 2019). 
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2.7. Mediating and Moderating Factors 

In multi-contract industrial projects, contractor safety 

performance is influenced not only by governance structures 

and processes but also by mediating and moderating factors 

that shape how governance interventions translate into actual 

outcomes. Recognizing these factors is essential for 

understanding why similar governance mechanisms may 

yield different results across contractors, project phases, and 

operational contexts. These factors can broadly be 

categorized into contractor characteristics and project 

contextual factors, both of which interact dynamically with 

governance inputs to determine the effectiveness of safety 

interventions. 

Contractor-specific attributes play a critical mediating role in 

determining how governance processes influence safety 

performance. Safety maturity and organizational capability 

are fundamental determinants. Contractors with mature 

safety management systems, established reporting protocols, 

and a culture of proactive risk management are better able to 

interpret, internalize, and operationalize governance 

directives, translating them into effective site-level safety 

behaviors. Conversely, contractors with limited safety 

experience, fragmented procedures, or weak organizational 

structures may struggle to implement oversight requirements, 

diminishing the impact of governance mechanisms 

(McDermott and Hayes, 2018; Orozco, 2019). 

Workforce composition and turnover further moderate the 

relationship between governance interventions and safety 

outcomes. Multi-tier contractors often employ a mix of 

skilled, semi-skilled, and transient workers. High turnover 

rates, particularly among subcontracted labor, create 

challenges for consistent training, supervision, and 

reinforcement of safety expectations. Governance processes, 

such as performance monitoring or hazard reporting 

protocols, may be less effective when workforce continuity is 

low, requiring additional engagement and capability-building 

interventions to maintain compliance. 

Prior safety performance history also serves as a mediator. 

Contractors with a track record of strong safety performance 

are more likely to adopt and sustain proactive practices in 

response to governance directives, whereas contractors with 

repeated safety violations may require stricter oversight, 

incentives, and corrective interventions to achieve 

comparable outcomes. Historical performance informs risk 

profiling, enabling governance bodies to tailor monitoring 

intensity, escalation protocols, and engagement strategies 

according to contractor reliability and responsiveness (Bilau 

et al., 2018; Chapman, 2019). 

Project-level contextual factors moderate the effectiveness of 

governance interventions and can either amplify or constrain 

their impact. The project phase is a primary determinant. 

During construction, risks are often high due to concurrent 

heavy-lift operations, multiple work fronts, and interface 

complexity, requiring intensive governance oversight and 

real-time intervention. In contrast, commissioning or 

operational phases may involve fewer contractors but higher 

process-specific hazards, emphasizing specialized 

monitoring and contractor competence. 

Schedule pressure and resource constraints further shape the 

responsiveness of contractors to governance mechanisms. 

Tight project schedules, constrained staffing, or limited 

equipment availability can lead to shortcuts, procedural 

deviations, or deferred hazard mitigation, even under robust 

governance structures (Menchacatorre, 2017; Moosa, 2018). 

Project owners must therefore integrate governance with 

realistic planning, resource allocation, and contingency 

mechanisms to prevent contextual pressures from 

undermining safety objectives. 

Cultural and regulatory environments act as moderating 

influences as well. Projects operating across regions or 

countries may encounter diverse regulatory requirements, 

labor practices, and safety norms, requiring governance 

frameworks to be flexible and context-sensitive. Contractor 

adherence is influenced by both formal regulations and local 

safety culture, including attitudes toward compliance, risk 

perception, and hierarchical authority. Effective governance 

mechanisms must therefore be adapted to account for cultural 

expectations, language differences, and regulatory variations, 

ensuring consistency in safety performance across 

heterogeneous environments (Flynn et al., 2018; Liaropoulos 

et al, 2019). 

Mediating and moderating factors function both 

independently and interactively, shaping the pathway from 

governance inputs to contractor safety outcomes. Contractor 

characteristics mediate how effectively oversight, contractual 

incentives, and engagement mechanisms are operationalized, 

while project contextual factors moderate the strength and 

direction of these relationships, creating variability in 

observed safety performance. For example, a highly mature 

contractor operating under low schedule pressure may 

achieve excellent safety outcomes even with moderate 

oversight, whereas a less experienced contractor facing 

resource constraints may require intensive governance, 

monitoring, and engagement to achieve similar results. 

Mediating and moderating factors provide critical insight into 

the contingent nature of contractor safety performance in 

multi-contract industrial projects. Contractor characteristics 

including safety maturity, workforce composition, and prior 

performance mediate how governance mechanisms are 

implemented and internalized. Project contextual factors—

such as project phase, schedule pressure, and cultural or 

regulatory environments—moderate the effectiveness of 

these interventions, influencing the intensity, adaptability, 

and outcomes of safety governance. Recognizing and 

integrating these factors into a governance-oriented 

conceptual model enhances its predictive capability, 

contextual sensitivity, and practical relevance, enabling 

project owners, safety managers, and policymakers to design 

tailored, adaptive, and resilient governance strategies that 

optimize contractor safety performance across complex, 

multi-tier industrial project ecosystems. 

 

2.8. Safety Performance Outcomes 

Safety performance outcomes in multi-contract industrial 

projects represent the tangible and intangible results of 

governance, management practices, and contractor 

engagement. These outcomes can be analyzed across three 

interconnected dimensions: direct safety outcomes, 

behavioral and cultural outcomes, and system-level 

outcomes. Each dimension captures distinct aspects of 

contractor safety performance while collectively reflecting 

the effectiveness of governance-oriented interventions, 

operational oversight, and workforce engagement. 

Understanding these outcomes is critical for evaluating the 

impact of governance mechanisms, informing continuous 

improvement, and enhancing overall project safety and 

resilience. 

Direct safety outcomes are the most observable and 
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measurable indicators of contractor safety performance. 

These include reductions in injuries, incidents, and property 

damage, which serve as lagging indicators of system 

effectiveness. Governance processes, such as safety 

performance clauses, monitoring dashboards, and inspection 

protocols, aim to prevent accidents before they occur, thereby 

lowering the frequency and severity of adverse events. 

Another critical direct outcome is the enhancement of near-

miss and hazard reporting rates. Near-misses, which capture 

events with potential for harm but no actual injury, provide 

valuable leading indicators of risk. Improvements in near-

miss reporting signal increased vigilance, awareness, and 

proactive engagement among contractors, reflecting the 

operationalization of governance directives (Williams et al., 

2017; Zhou et al., 2019). By tracking these metrics, project 

owners and safety managers can quantitatively assess the 

impact of governance structures, contractual incentives, and 

operational controls on immediate safety performance. 

Behavioral and cultural outcomes reflect the human and 

organizational dimensions of safety performance, which are 

essential for sustaining long-term improvements. 

Compliance with safety rules and procedures is a 

fundamental behavioral outcome, ensuring that contractors 

adhere to established operational protocols. Beyond 

compliance, discretionary safety behaviors—such as peer-to-

peer intervention, proactive hazard identification, and 

voluntary participation in safety initiatives—demonstrate 

internalization of safety responsibility and engagement. 

Cultural outcomes include trust in management, 

accountability, and shared ownership of safety across 

organizational boundaries. When governance mechanisms 

are effectively implemented, contractors perceive leadership 

commitment, receive timely feedback, and observe consistent 

enforcement of safety expectations. This fosters a 

psychologically safe environment, encouraging workers to 

report hazards, share knowledge, and engage in collaborative 

risk mitigation. Behavioral and cultural improvements are 

particularly critical in multi-contract projects, where diverse 

organizations and transient workforces require alignment of 

attitudes, perceptions, and motivations to reduce variability 

in safety practices. 

System-level outcomes capture the broader organizational 

and project-wide effects of governance-oriented safety 

management. Multi-contract projects are interface-intensive, 

with overlapping work fronts, shared resources, and multiple 

contractors operating concurrently. Effective governance 

reduces interface-related incidents by clarifying roles, 

responsibilities, and escalation pathways, ensuring that 

hazards arising from handoffs or concurrent activities are 

proactively managed. Additionally, system-level outcomes 

include improvements in predictability and resilience of 

project delivery. By embedding safety performance as a core 

project metric, governance mechanisms reduce variability in 

operations caused by accidents, regulatory non-compliance, 

or workforce disruptions. Enhanced predictability facilitates 

efficient scheduling, resource allocation, and risk planning, 

while resilience reflects the system’s capacity to anticipate, 

absorb, and adapt to emerging hazards, ensuring continuity 

and reliability of project execution. 

Direct, behavioral, and system-level outcomes are 

interconnected and mutually reinforcing. For example, 

improvements in near-miss reporting (direct outcome) 

provide data that informs operational adjustments, enhancing 

discretionary safety behaviors (behavioral outcome) and 

reducing interface-related incidents (system-level outcome). 

Similarly, enhanced trust and accountability within 

contractor teams strengthen engagement in hazard 

identification and reporting, feeding back into governance 

mechanisms to continuously refine oversight and 

intervention strategies (Lingard and Wakefield, 2019; Van 

Ooijen et al., 2019). This integration underscores the multi-

dimensional nature of safety performance, highlighting that 

governance effectiveness is reflected not only in incident 

statistics but also in cultural, behavioral, and systemic 

improvements. 

Safety performance outcomes in multi-contract industrial 

projects encompass direct reductions in injuries and 

incidents, improvements in reporting behaviors, 

enhancements in compliance and discretionary safety 

practices, and broader system-level resilience. Governance-

oriented mechanisms, including contractual clauses, 

assurance processes, and engagement initiatives, influence 

these outcomes through structured oversight, alignment of 

incentives, and continuous feedback. Evaluating 

performance across these dimensions provides a 

comprehensive understanding of contractor safety 

effectiveness, offering both practical insights for project 

management and theoretical contributions to governance-

based safety frameworks. By integrating these outcome 

measures, project owners and safety professionals can 

optimize contractor behavior, foster a proactive safety 

culture, and enhance the predictability and reliability of 

complex project delivery. 

 

2.9. Research Implications and Future Directions 

The governance-oriented conceptual model for contractor 

safety performance in multi-contract industrial projects 

provides a structured framework for understanding how 

governance structures, processes, and mechanisms influence 

safety outcomes. While the model synthesizes theoretical 

perspectives from safety governance, principal–agent theory, 

and socio-technical systems, its practical and academic 

relevance depends on empirical validation and continuous 

refinement. Accordingly, the research implications and future 

directions span empirical testing, comparative analyses, and 

integration with emerging digital platforms, offering avenues 

for advancing both knowledge and practice in contractor 

safety management. 

A primary research implication is the need for rigorous 

empirical testing of the relationships proposed in the 

conceptual model. While theoretical arguments suggest that 

governance structures and processes such as contractual 

clauses, oversight mechanisms, and engagement practices 

positively influence contractor safety outcomes, quantitative 

and qualitative validation is required to establish causal links. 

Empirical studies can employ multi-level modeling, 

structural equation modeling, or mixed-method approaches 

to assess how governance interventions impact direct safety 

outcomes, behavioral and cultural indicators, and system-

level resilience (Tognazzo et al., 2017; Eastwood et al., 

2019). For example, testing the effects of safety performance 

clauses and KPIs on incident reduction or near-miss reporting 

rates would provide evidence for the effectiveness of 

contractual governance mechanisms. Similarly, evaluating 

the mediating role of leadership visibility, communication 

quality, and feedback processes can clarify the mechanisms 

through which governance translates into tangible outcomes. 

Such empirical studies would inform both theory and 
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practice, enabling project owners to prioritize governance 

interventions that demonstrably improve safety performance. 

Multi-contract projects vary widely in terms of scale, 

complexity, sectoral hazards, workforce composition, and 

regulatory contexts. Therefore, comparative research across 

industries and project types is critical to understand the 

generalizability and contextual sensitivity of the governance-

oriented model. Comparative studies can examine sectors 

such as oil and gas, energy infrastructure, construction, and 

manufacturing to identify sector-specific governance 

challenges and best practices. Cross-project analyses within 

the same industry can reveal how project size, contractor 

hierarchies, interface intensity, or schedule pressures 

moderate the effectiveness of governance interventions. 

Additionally, examining differences between national 

regulatory environments or cultural contexts can provide 

insights into how governance processes must be adapted for 

effective implementation. Comparative research will help 

refine the model, highlighting contingent factors and 

boundary conditions that influence contractor safety 

performance, and will generate actionable guidance for 

practitioners operating in diverse project ecosystems. 

Emerging digital technologies offer novel opportunities to 

operationalize and enhance governance mechanisms in multi-

contract projects. Integration with digital governance and 

safety platforms such as cloud-based reporting systems, real-

time analytics dashboards, IoT-enabled monitoring, and 

predictive safety algorithms can increase visibility, 

accountability, and responsiveness across contractor 

hierarchies (Atobatele et al., 2019; Nwaimo et al., 2019). For 

example, digital dashboards can track contractor adherence 

to safety KPIs, monitor near-miss and hazard data in real 

time, and provide automated alerts for escalation thresholds. 

Such platforms can also facilitate cross-contractor 

collaboration, knowledge sharing, and lessons learned, 

strengthening system-level outcomes and reinforcing safety 

culture. Future research should explore the effectiveness, 

adoption barriers, and implementation strategies of digital 

tools in multi-contract governance, examining how 

technology augments traditional oversight, enhances 

predictive capabilities, and supports evidence-based 

decision-making. 

In addition to empirical testing and digital integration, 

research can explore the interaction between governance 

mechanisms and contractor behavioral factors, such as trust, 

safety maturity, and workforce engagement. Longitudinal 

studies can examine the sustainability of governance 

interventions over time, particularly in projects with high 

contractor turnover or extended lifecycles. Further, cross-

disciplinary research linking safety governance with 

organizational learning, resilience engineering, and risk 

management frameworks can provide a holistic 

understanding of how governance supports proactive, 

adaptive, and resilient safety performance. 

The governance-oriented conceptual model provides a 

theoretical and practical framework for improving contractor 

safety performance, but its full potential depends on 

empirical validation, contextual comparison, and digital 

integration. Future research should focus on testing 

governance–performance relationships, conducting 

comparative analyses across industries and project types, and 

leveraging digital platforms to enhance oversight, 

accountability, and predictive safety management. By 

advancing these research directions, scholars and 

practitioners can generate evidence-based strategies to 

optimize governance, strengthen contractor engagement, and 

ensure safer, more reliable delivery of complex, multi-

contract industrial projects. 

 

3. Conclusion 

The governance-oriented conceptual model for contractor 

safety performance in multi-contract industrial projects 

provides a comprehensive framework for understanding how 

governance structures, processes, and mechanisms influence 

safety outcomes. The model integrates strategic, program, 

and operational governance layers, emphasizing contractual, 

assurance, and engagement mechanisms that collectively 

shape contractor behavior. It highlights the role of mediating 

and moderating factors, such as contractor characteristics, 

workforce composition, project phase, and contextual 

constraints, in determining the effectiveness of governance 

interventions. By linking governance inputs to direct safety 

outcomes, behavioral and cultural improvements, and 

system-level resilience, the model offers a multi-dimensional 

perspective on contractor safety performance. 

The model contributes to the literature by addressing gaps in 

both contractor safety management and project governance 

research. It moves beyond traditional compliance- and 

contractor-centric approaches, framing safety as an emergent 

property of a structured, multi-tier governance system. The 

integration of socio-technical and systems perspectives, 

along with feedback loops and continuous improvement 

mechanisms, provides a theoretical basis for proactive and 

adaptive safety management. The model also extends prior 

research on principal–agent relationships and multi-tier 

oversight, demonstrating how contractual obligations, 

monitoring, and capability-building collectively influence 

safety outcomes across complex project ecosystems. 

From a strategic standpoint, the governance-oriented model 

underscores that effective management of contractor safety 

performance is not solely a procedural issue but a central 

component of project success. Governance provides the 

mechanisms to align commercial objectives with safety 

expectations, ensure accountability across multiple 

contractor tiers, and foster a culture of shared responsibility. 

By emphasizing structured oversight, transparency, and 

capability development, the model highlights the importance 

of governance in reducing incidents, enhancing workforce 

engagement, and improving predictability and resilience in 

project delivery. Ultimately, this conceptual framework 

serves as a practical and theoretical guide for project owners, 

safety managers, and policymakers seeking to optimize 

contractor safety performance in multi-contract industrial 

projects, supporting safer, more reliable, and more efficient 

project execution. 
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