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Abstract 

 Construction contract implementation plays a crucial role in ensuring that infrastructure 

projects achieve their objectives in terms of cost, quality, schedule, compliance, and sustainability. 

However, construction projects frequently encounter non-conformities, including quality defects, 

contractual deviations, project delays, documentation deficiencies, and regulatory non-

compliance, which negatively affect project performance. This study aims to identify and 

synthesize strategies for managing non-conformities in construction contract implementation with 

particular relevance to the context of Timor-Leste. A Systematic Literature Review (SLR) was 

conducted using the PRISMA 2020 framework. Literature published between January 2015 and 

December 2025 was retrieved from major international databases, including Scopus, Web of 

Science, ScienceDirect, Emerald Insight, SpringerLink, Taylor and Francis Online, ASCE Library, and 

Wiley Online Library. Following the identification, screening, eligibility, and inclusion stages, 88 

peer-reviewed studies were selected for analysis. The findings indicate that effective non-

conformity management requires integrated contract management systems, quality assurance 
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practices, risk-based compliance management, governance mechanisms, digital technologies, and 

green innovation initiatives. These strategies improve compliance, transparency, sustainability, 

and overall project performance, providing valuable guidance for strengthening infrastructure 

development in Timor-Leste. 

 

Keywords: construction contract implementation, non-conformities, contract 

management, green innovation, infrastructure projects, Timor-Leste. 

 

INTRODUCTION  

The construction industry plays a strategic role in promoting economic growth, improving 

social welfare, and supporting sustainable development through the provision of infrastructure 

and public facilities. In developing countries, infrastructure investment is widely recognized as a 

key driver of economic competitiveness, regional integration, and poverty reduction. Effective 

infrastructure delivery depends not only on financial resources and technical expertise but also 

on the successful implementation of construction contracts that govern relationships among 

project stakeholders and establish the framework for project execution (Kerzner, 2022; World 

Bank, 2024). 

Construction contracts serve as fundamental instruments for defining project scope, 

allocating risks, establishing performance expectations, and ensuring accountability throughout 

the project lifecycle. The effectiveness of construction contract implementation directly 

influences project outcomes in terms of cost, quality, time, safety, and stakeholder satisfaction. 

However, despite advances in project management practices, construction projects continue to 

experience significant implementation challenges that frequently result in contractual disputes, 

cost overruns, schedule delays, quality failures, and project inefficiencies (Hansen, 2021; Eriksson 

& Westerberg, 2019). 

One of the most persistent challenges in construction contract implementation is the 

occurrence of non-conformities. Non-conformities refer to deviations from contractual 

requirements, technical specifications, regulatory standards, quality expectations, approved 

procedures, or agreed project objectives. Such deviations may occur in the form of defective 

workmanship, non-compliant materials, inadequate documentation, delayed project activities, 

contractual violations, environmental breaches, or failures in stakeholder communication and 

coordination. These non-conformities can significantly affect project performance by increasing 

rework, generating disputes, reducing productivity, and escalating project costs (Love et al., 2022; 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 

2612 

IJEVSS, Volume 05 Issue 02, 2026 

 Copyright at authors some right reserved this work is licensed under a Creative 
Commons Attribution-Share Alike 4.0 International License 

Love et al., 2023). 

The growing complexity of modern infrastructure projects has intensified the challenges 

associated with managing non-conformities. Contemporary construction projects involve multiple 

stakeholders, sophisticated technologies, complex contractual arrangements, and increasingly 

stringent regulatory requirements. Furthermore, project owners and governments are placing 

greater emphasis on transparency, accountability, sustainability, and long-term value creation. As 

a result, construction organizations are required to adopt more comprehensive approaches to 

contract administration, compliance monitoring, quality assurance, and risk management to 

prevent non-conformities and improve project outcomes (PMI, 2021; OECD, 2020). 

In recent years, the concept of green innovation has emerged as an important strategy for 

enhancing both sustainability and operational performance within the construction industry. 

Green innovation refers to the development and implementation of environmentally friendly 

technologies, processes, products, and management practices that reduce environmental impacts 

while simultaneously improving economic and organizational performance. Within construction 

projects, green innovation encompasses sustainable procurement, energy-efficient technologies, 

waste reduction practices, resource optimization, green materials, environmentally responsible 

construction methods, and sustainability-oriented management systems (Chen et al., 2022; Xie et 

al., 2023). 

The integration of green innovation into construction contract implementation has 

attracted increasing attention from researchers and practitioners. Construction contracts are no 

longer limited to traditional concerns such as cost, quality, and time performance. Increasingly, 

contracts incorporate sustainability requirements, environmental compliance provisions, carbon 

reduction targets, waste management obligations, and green procurement criteria. These 

contractual requirements encourage project stakeholders to adopt innovative practices that 

improve environmental performance while strengthening compliance and governance 

mechanisms (Li et al., 2024; Gu et al., 2023). 

Green innovation also contributes to reducing the occurrence of non-conformities by 

improving process standardization, enhancing organizational learning, strengthening 

environmental management systems, and promoting continuous improvement practices. 

Organizations that actively pursue green innovation often establish more robust monitoring 

systems, clearer performance indicators, and stronger compliance frameworks. These capabilities 

facilitate the early identification and resolution of deviations before they develop into significant 

contractual or operational problems (Wang et al., 2023; Husnaini & Tjahjadi, 2021). 
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In addition to green innovation, digital transformation has become an important enabler 

of effective construction contract management. Technologies such as Building Information 

Modeling (BIM), Artificial Intelligence (AI), blockchain, Internet of Things (IoT), and digital contract 

management systems are increasingly used to improve project monitoring, compliance 

verification, information management, and decision-making processes. These technologies 

support real-time performance tracking, automated documentation, risk identification, and 

transparency throughout project implementation, thereby reducing the likelihood of non-

conformities and contractual disputes (Marzouk & Azab, 2024; Ahmadisheykhsarmast & Sonmez, 

2020). 

Despite the growing body of research on contract management, project governance, 

quality management, and sustainability, non-conformities remain a major concern in 

infrastructure projects worldwide. Previous studies have investigated individual aspects of 

contract administration, quality failures, risk management, dispute resolution, and project 

governance. However, the available evidence remains fragmented, and there is limited synthesis 

of the strategies specifically designed to manage non-conformities during construction contract 

implementation. Moreover, the relationship between non-conformity management and green 

innovation has not been comprehensively examined within the existing literature (Love et al., 

2023; Vilkonis et al., 2023). 

These challenges are particularly relevant to Timor-Leste, where infrastructure 

development continues to be a national priority. Since independence, the government has 

invested substantially in transportation networks, public facilities, water systems, and other 

strategic infrastructure projects aimed at supporting economic growth and social development. 

While these investments have contributed to national development, infrastructure projects in 

Timor-Leste continue to face challenges related to project delivery, contract administration, 

institutional capacity, governance effectiveness, and compliance monitoring. Such challenges may 

increase the risk of non-conformities and reduce the effectiveness of public infrastructure 

investments (Government of Timor-Leste, 2023; World Bank, 2024). 

The institutional context of Timor-Leste further highlights the importance of identifying 

evidence-based approaches for managing construction contract non-conformities. As a 

developing country with evolving governance structures and limited technical capacity, Timor-

Leste can benefit from international best practices in contract management, quality assurance, 

compliance systems, digital transformation, and green innovation. Understanding how these 

strategies have been applied in other contexts may provide valuable insights for improving 
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infrastructure governance and project performance within the country (OECD, 2020; World Bank, 

2024). 

Given these considerations, a systematic synthesis of the existing literature is necessary to 

identify effective strategies for managing non-conformities in construction contract 

implementation. Such a synthesis can provide a comprehensive understanding of the causes of 

non-conformities, the mechanisms used to address them, and the role of emerging approaches 

such as green innovation and digital transformation in enhancing compliance and project 

performance. A systematic review is particularly valuable because it enables the integration of 

evidence from multiple studies, thereby generating a stronger knowledge base for both theory 

and practice (Page et al., 2021a; Page et al., 2021b). 

Therefore, this study aims to systematically review and synthesize the international 

literature on strategies for managing non-conformities in construction contract implementation, 

with a particular focus on implications for Timor-Leste. By adopting the PRISMA 2020 framework 

and examining studies published between 2015 and 2025, this research seeks to identify critical 

success factors, emerging management strategies, and evidence-based recommendations that 

can strengthen construction contract implementation, improve compliance performance, 

promote green innovation, and support sustainable infrastructure development in Timor-Leste. 

 

LITERATURE REVIEW 

Construction Contract Implementation 

Construction contract implementation is a critical phase in the project life cycle because it 

determines whether contractual obligations, technical requirements, quality standards, budget 

allocations, and project schedules can be successfully translated into project outcomes. 

Construction contracts provide the legal and managerial framework that governs the relationships 

among project owners, contractors, consultants, suppliers, and other stakeholders throughout 

project execution. Effective implementation requires systematic monitoring, coordination, 

communication, and compliance management to ensure that all contractual obligations are 

fulfilled according to agreed specifications and objectives (Kerzner, 2022). 

The successful implementation of construction contracts has been widely recognized as a 

key determinant of project performance. Research indicates that deficiencies in contract 

administration often result in project delays, cost overruns, quality failures, disputes, and reduced 

stakeholder satisfaction. Effective contract management practices improve accountability, 

facilitate risk allocation, strengthen communication among stakeholders, and support the 
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achievement of project objectives. Consequently, contract implementation has become a central 

concern within construction management and infrastructure governance research (Hansen, 2021; 

Eriksson & Westerberg, 2019). 

In developing countries, construction contract implementation is often influenced by 

institutional capacity, governance quality, regulatory effectiveness, and the availability of 

technical expertise. Weak administrative systems, inadequate monitoring mechanisms, and 

limited professional competencies frequently contribute to implementation challenges and 

increase the likelihood of contractual deviations. These conditions are particularly relevant in 

infrastructure projects where contractual complexity and public accountability requirements are 

high (World Bank, 2024). 

 

Concept of Non-Conformities in Construction Projects 

Non-conformity refers to any deviation from specified requirements, contractual 

obligations, approved procedures, technical standards, or regulatory provisions. In the 

construction industry, non-conformities may occur in various forms, including defective 

workmanship, material failures, documentation errors, schedule delays, environmental violations, 

contractual breaches, and non-compliance with project specifications. Such deviations often 

compromise project quality, increase costs, generate disputes, and negatively affect overall 

project performance (ISO, 2015). 

The concept of non-conformity has traditionally been associated with quality management 

systems, particularly within the framework of ISO 9001. However, contemporary research 

suggests that construction non-conformities extend beyond technical defects and frequently 

reflect broader organizational, managerial, contractual, and governance-related deficiencies. 

Modern perspectives emphasize that non-conformities often arise from systemic weaknesses 

rather than isolated operational errors, highlighting the need for integrated management 

approaches that address both technical and organizational factors (Love et al., 2023). 

Non-conformities are particularly significant in construction projects because of their 

direct relationship with rework. Rework represents one of the most costly consequences of non-

conformities and often results in productivity losses, schedule overruns, increased resource 

consumption, and reduced client satisfaction. Studies have shown that ineffective management 

of non-conformities can substantially reduce project efficiency and compromise long-term 

infrastructure performance (Love et al., 2022). 
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Theoretical Perspectives on Non-Conformity Management 

Agency Theory provides an important theoretical foundation for understanding non-

conformities in construction contract implementation. The theory suggests that contractual 

relationships involve principals and agents whose interests may not always be aligned. 

Information asymmetry between project owners and contractors may create opportunities for 

opportunistic behavior, contractual violations, and compliance failures. Effective monitoring 

systems, governance mechanisms, and performance evaluation processes are therefore necessary 

to reduce agency-related risks and improve contractual compliance (Jensen & Meckling, 1976). 

Institutional Theory offers another useful perspective by emphasizing the influence of 

formal regulations, organizational norms, and governance structures on organizational behavior. 

According to this theory, organizations operating within strong institutional environments are 

more likely to comply with contractual requirements and industry standards because regulatory 

pressures, accountability systems, and professional norms encourage compliance-oriented 

behavior. Conversely, weak institutional environments often experience higher levels of 

contractual non-conformity due to inadequate enforcement mechanisms and governance 

deficiencies (Scott, 2014). 

Risk Management Theory further contributes to understanding the occurrence of non-

conformities in construction projects. Construction projects operate under conditions of 

uncertainty arising from technical complexity, environmental variability, financial constraints, and 

stakeholder interactions. Effective risk identification, assessment, mitigation, and monitoring 

processes can significantly reduce the likelihood of non-conformities and improve project 

performance. Risk-based approaches have therefore become increasingly integrated into 

contemporary contract management frameworks (PMI, 2021). 

 

Causes of Non-Conformities in Construction Contract Implementation 

The literature identifies weak contract management as one of the most significant causes 

of non-conformities in construction projects. Deficiencies in contract monitoring, documentation 

control, change management, and communication processes often result in contractual 

deviations and compliance failures. Organizations lacking formal contract management systems 

frequently experience greater difficulties in maintaining contractual compliance and controlling 

project risks (Hansen, 2021). 

Quality management deficiencies also contribute significantly to the occurrence of non-

conformities. Weak inspection procedures, inadequate quality assurance programs, ineffective 
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corrective action systems, and insufficient quality culture increase the likelihood of defects and 

rework. Research indicates that organizations with poorly developed quality management 

systems experience higher rates of operational failures and reduced project performance (Love et 

al., 2023). 

Communication and coordination problems represent another major source of non-

conformities. Construction projects involve multiple stakeholders with diverse responsibilities and 

expectations. Poor communication can result in misunderstandings, inconsistent interpretations 

of contractual requirements, delayed decision-making, and implementation errors. Collaborative 

communication practices have been shown to improve project performance and reduce the 

occurrence of contractual disputes and deviations (Eriksson & Westerberg, 2019). 

Governance-related weaknesses also contribute to non-conformities in construction 

contract implementation. Limited transparency, inadequate accountability mechanisms, weak 

regulatory oversight, and insufficient institutional capacity reduce the effectiveness of compliance 

monitoring systems. These governance challenges are particularly prevalent in developing 

countries and often affect the successful delivery of public infrastructure projects (OECD, 2020). 

 

Strategies for Managing Non-Conformities 

Contract management systems are consistently identified as one of the most effective 

strategies for managing non-conformities. Effective systems provide structured mechanisms for 

monitoring contractual obligations, evaluating performance, controlling documentation, 

managing communications, and implementing corrective actions. Organizations with mature 

contract management capabilities generally demonstrate higher levels of compliance and better 

project outcomes (Hansen, 2021). 

Quality assurance and quality control systems are also essential for reducing non-

conformities. These systems facilitate the early identification of deviations, support root-cause 

analysis, and promote continuous improvement. By implementing structured quality 

management processes, organizations can reduce defects, improve compliance with 

specifications, and minimize rework costs. Such practices contribute significantly to improving 

project efficiency and stakeholder satisfaction (ISO, 2015; Love et al., 2023). 

Risk-based management approaches have gained increasing attention as proactive 

mechanisms for preventing non-conformities. These approaches focus on identifying potential 

compliance failures before they occur and implementing preventive measures to reduce project 

vulnerabilities. Integrating risk management into contract administration enables organizations to 
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improve decision-making, allocate resources more effectively, and strengthen project resilience 

(PMI, 2021). 

Corrective and preventive action systems represent another important strategy. Effective 

organizations establish formal procedures for documenting non-conformities, investigating root 

causes, implementing corrective measures, and preventing recurrence. These systems support 

organizational learning and continuous improvement while enhancing long-term compliance 

performance (ISO, 2015). 

 

Green Innovation and Construction Contract Implementation 

Green innovation has emerged as a strategic approach for improving sustainability and 

operational performance in the construction industry. Green innovation refers to the 

development and implementation of environmentally friendly technologies, processes, products, 

and management practices that reduce environmental impacts while enhancing organizational 

effectiveness. The increasing emphasis on sustainable development has encouraged construction 

organizations to adopt green innovation practices as part of their project management and 

contract implementation strategies (Chen et al., 2022). 

The integration of green innovation into construction contract implementation has 

expanded significantly in recent years. Construction contracts increasingly include sustainability 

requirements, environmental performance indicators, green procurement provisions, waste 

management obligations, and carbon reduction targets. These contractual mechanisms 

encourage project stakeholders to adopt environmentally responsible practices while 

strengthening compliance and accountability systems (Li et al., 2024). 

Green innovation contributes to reducing non-conformities through several mechanisms. 

Sustainable procurement practices improve material quality and supplier compliance, while 

environmental management systems strengthen monitoring and reporting procedures. Green 

construction methods often require greater process standardization, clearer performance 

indicators, and more rigorous documentation systems, all of which contribute to improved 

contractual compliance and reduced operational deviations (Wang et al., 2023). 

Furthermore, green innovation enhances organizational learning and continuous 

improvement. Organizations implementing sustainability initiatives often develop stronger 

capabilities in performance measurement, stakeholder engagement, compliance management, 

and knowledge sharing. These capabilities support the early identification of potential non-

conformities and facilitate the implementation of preventive actions before significant project 
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disruptions occur (Xie et al., 2023). 

 

Digital Transformation and Non-Conformity Management 

Digital transformation is increasingly reshaping construction contract implementation and 

compliance management practices. Technologies such as Building Information Modeling (BIM), 

Artificial Intelligence (AI), blockchain, Internet of Things (IoT), and digital contract management 

platforms provide new opportunities for improving project monitoring, information management, 

and decision-making processes. These technologies enhance transparency, facilitate real-time 

data collection, and support automated compliance verification (Marzouk & Azab, 2024). 

Artificial intelligence applications have demonstrated considerable potential for 

supporting contract review, risk identification, compliance monitoring, and dispute prevention. 

AI-assisted systems can process large volumes of contractual information, identify potential risks, 

and detect compliance issues more efficiently than traditional manual approaches. Consequently, 

AI technologies are increasingly recognized as valuable tools for reducing non-conformities and 

improving contract governance (Ahmadisheykhsarmast & Sonmez, 2020). 

Blockchain technology has also emerged as a promising solution for improving 

transparency and accountability in construction contract implementation. Blockchain-enabled 

smart contracts facilitate secure information sharing, automated contract execution, and 

transparent payment processes. These capabilities reduce opportunities for disputes and enhance 

stakeholder trust, thereby supporting compliance and reducing contractual deviations 

(Ahmadisheykhsarmast & Sonmez, 2020). 

 

Construction Contract Implementation in Timor-Leste 

Timor-Leste has made substantial investments in infrastructure development since gaining 

independence, recognizing infrastructure as a critical foundation for economic growth and social 

development. Government initiatives have prioritized the development of transportation 

networks, public facilities, water supply systems, and other strategic infrastructure projects aimed 

at improving national connectivity and economic competitiveness (Government of Timor-Leste, 

2023). 

Despite these investments, infrastructure projects in Timor-Leste continue to face 

challenges related to contract administration, governance effectiveness, technical capacity, and 

compliance monitoring. These challenges may contribute to the occurrence of non-conformities 

during project implementation and reduce the effectiveness of public infrastructure investments. 
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Strengthening construction contract management practices has therefore become an important 

priority for improving project delivery and ensuring sustainable development outcomes (World 

Bank, 2024). 

The international literature suggests that adopting best practices in contract management, 

quality assurance, governance systems, digital transformation, and green innovation can 

significantly improve compliance and project performance. However, limited research has 

examined how these strategies can be adapted to the specific institutional and developmental 

context of Timor-Leste. This gap highlights the importance of systematically synthesizing existing 

evidence to identify strategies that can support more effective management of non-conformities 

in the country's construction sector (OECD, 2020; World Bank, 2024). 

 

Research Gap 

Although extensive research has been conducted on construction management, project 

governance, quality assurance, and sustainability, relatively few studies have specifically focused 

on managing non-conformities within the context of construction contract implementation. 

Existing research tends to examine contract management, quality failures, dispute resolution, risk 

management, and sustainability as separate topics rather than exploring their interrelationships 

within a unified framework (Love et al., 2023). 

Furthermore, limited attention has been given to the role of green innovation in reducing 

construction contract non-conformities. While the benefits of green innovation for environmental 

sustainability and organizational performance are increasingly recognized, its contribution to 

compliance management and contract implementation effectiveness remains underexplored. 

Additional research is therefore required to understand how sustainability-oriented innovations 

can strengthen contractual compliance and reduce project deviations (Chen et al., 2022; Li et al., 

2024). 

The literature also reveals a significant lack of studies focusing on small developing 

countries such as Timor-Leste. Most existing evidence originates from developed economies or 

large emerging markets, creating uncertainty regarding the applicability of identified strategies in 

different institutional environments. Consequently, a systematic review is necessary to synthesize 

international evidence and identify management strategies that can support effective 

construction contract implementation and sustainable infrastructure development in Timor-

Leste. (World Bank, 2024). 
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METHODOLOGY 

Research Design 

This study employed a Systematic Literature Review (SLR) approach guided by the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) framework. 

The selection of PRISMA 2020 was based on its ability to provide a transparent, rigorous, and 

reproducible methodology for identifying, evaluating, and synthesizing scientific evidence. 

PRISMA 2020 has become the international standard for conducting systematic reviews because 

it ensures methodological consistency, minimizes selection bias, and improves the reliability of 

research findings (Page et al., 2021a; Page et al., 2021b). 

The review focused on identifying and synthesizing strategies used to manage non-

conformities in construction contract implementation. Particular attention was given to studies 

addressing contract management, quality assurance, compliance management, governance 

systems, dispute prevention, risk management, sustainability, digital transformation, and green 

innovation within infrastructure projects. Although the study focused on Timor-Leste, the review 

considered global evidence to identify best practices and lessons that could be adapted to the 

country's infrastructure development context. 

The review was restricted to peer-reviewed journal articles published between January 

2015 and December 2025. This period was selected because it captures contemporary 

developments in construction management, sustainability practices, compliance systems, digital 

technologies, and green innovation that increasingly influence contract implementation and 

project governance. Limiting the review to the most recent decade also ensures that the 

synthesized evidence reflects current industry practices and emerging trends. 

 

Search Strategy 

A comprehensive literature search was conducted using several internationally recognized 

scientific databases. These databases were selected because of their extensive coverage of high-

quality publications in construction management, engineering management, project governance, 

and infrastructure development. The databases included Scopus, Web of Science Core Collection, 

ScienceDirect, Emerald Insight, SpringerLink, Taylor and Francis Online, ASCE Library, and Wiley 

Online Library. 

The search strategy was developed through an iterative process involving preliminary 

searches, keyword refinement, and validation against relevant review studies. Keywords were 
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derived from the research objectives and major concepts contained in the study title. Boolean 

operators, phrase searching, truncation techniques, and database-specific search filters were 

applied to maximize both sensitivity and precision during the search process. 

The search combined terms related to construction contracts, contract implementation, 

contract management, non-conformities, compliance failures, contractual deviations, 

construction defects, quality management, governance mechanisms, corrective actions, and 

compliance management. Additional keywords associated with sustainability and green 

innovation were incorporated to ensure adequate coverage of emerging research streams 

relevant to contemporary infrastructure projects. 

Only peer-reviewed journal articles written in English were included in the search process. 

Conference papers, books, dissertations, editorials, technical notes, and unpublished reports were 

excluded because they generally undergo less rigorous peer-review processes and may not 

provide sufficient methodological detail for systematic synthesis. 

 

Table 1. Inclusion and Exclusion Criteria 

Criteria Inclusion Criteria Exclusion Criteria 

Publication 

type 

Peer-reviewed journal articles Conference papers, books, 

theses, editorials 

Language English Non-English 

Publication 

period 

January 2015–December 2025 Before 2015 

Subject area Construction management, project 

management, engineering management, 

infrastructure governance 

Unrelated disciplines 

Topic 

relevance 

Construction contracts, non-conformities, 

compliance, contract implementation 

Unrelated to contract 

implementation 

Accessibility Full-text available Full-text unavailable 

Indexing Scopus-indexed or equivalent high-quality 

databases 

Non-indexed publications 

 

Study Selection Procedure Based on PRISMA 2020 

The study selection process followed the four phases prescribed by PRISMA 2020: 

Identification, Screening, Eligibility, and Inclusion. Each stage was carefully documented to ensure 
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transparency and reproducibility. Reference management software was used throughout the 

review process to facilitate article organization, duplicate detection, screening activities, and data 

management. 

 

 
Figure 1. PRISMA 2020 Flow Diagram for the Selection of Studies on Strategies for 

Managing Non-Conformities in Construction Contract Implementation in Timor-Leste: A 

Systematic Literature Review (2015–2025 
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Identification Phase 

The identification phase involved comprehensive searches across all selected databases. 

Additional articles were identified through backward citation tracking, forward citation searches, 

and manual reviews of reference lists from highly relevant studies. This process was intended to 

reduce publication bias and maximize the likelihood of identifying all relevant studies. 

The initial search yielded 1,487 records. These records represented a broad range of 

studies addressing construction management, contract administration, compliance systems, 

governance mechanisms, quality assurance, sustainability practices, and infrastructure project 

implementation. 

Table 2. Identification Stage 

Source Database Records Identified 

Scopus 632 

Web of Science Core Collection 286 

ScienceDirect 214 

Emerald Insight 112 

SpringerLink 95 

Taylor and Francis Online 67 

ASCE Library 49 

Wiley Online Library 21 

Citation tracking and manual search 11 

Total Records Identified 1,487 

 

Following article retrieval, all records were imported into EndNote and Mendeley 

software. Duplicate detection procedures identified 312 duplicate records that appeared across 

multiple databases. These duplicate records were removed before proceeding to the screening 

stage. Consequently, 1,175 unique records remained for title and abstract screening. 

 

Screening Phase 

The screening phase involved a detailed examination of titles and abstracts against the 

predefined inclusion and exclusion criteria. The objective of this stage was to eliminate studies 

that did not address construction contract implementation or non-conformity management. 

Many articles identified during the initial search focused on unrelated topics such as 

occupational health and safety, material science, procurement policy, structural engineering, or 
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environmental management without discussing contractual compliance or contract 

implementation issues. These studies were excluded during screening. 

 

Table 3. Screening Stage 

Screening Activity Number 

Records after duplicate removal 1,175 

Excluded due to unrelated topic 426 

Excluded due to lack of contract implementation focus 253 

Excluded due to lack of non-conformity/compliance focus 174 

Excluded due to publication type 95 

Records retained for full-text assessment 227 

 

The screening process resulted in the retention of 227 studies for full-text assessment. 

These studies demonstrated potential relevance to construction contract implementation, 

compliance management, governance systems, and non-conformity management. 

 

Eligibility Phase 

The eligibility phase involved comprehensive full-text reviews of all retained articles. Each 

article was assessed for methodological quality, relevance to the research questions, clarity of 

findings, and contribution to understanding non-conformities in construction contract 

implementation. 

The full-text assessment examined whether the studies explicitly addressed non-

conformities, contractual compliance, quality management systems, governance mechanisms, 

risk management practices, sustainability initiatives, or corrective action processes. Studies 

lacking sufficient relevance or methodological rigor were excluded from further analysis. 

 

Table 4. Eligibility Assessment 

Eligibility Assessment Result Number 

Full-text articles assessed 227 

Excluded due to insufficient discussion of non-conformities 58 

Excluded due to methodological weaknesses 34 

Excluded due to limited relevance to contract implementation 28 

Excluded due to unavailable full data 11 
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Excluded due to duplicate datasets 8 

Studies eligible after full-text review 88 

 

The eligibility assessment ensured that only studies providing meaningful insights into 

construction contract non-conformities and management strategies were retained. This process 

enhanced the overall quality and reliability of the evidence base. 

 

Inclusion Phase 

The inclusion phase resulted in a final sample of 88 peer-reviewed studies that met all 

eligibility and quality requirements. These studies constituted the final dataset used for synthesis 

and analysis. 

The included studies represented a wide range of geographical regions, project types, 

organizational contexts, and methodological approaches. Collectively, they provided a 

comprehensive evidence base for understanding non-conformity management strategies in 

construction contract implementation. 

 

Table 5. Included Studies by Theme 

Research Theme Number of Studies 

Contract management and administration 22 

Quality management and non-conformity control 18 

Risk management and compliance 14 

Governance and accountability 12 

Dispute prevention and claims management 8 

Digital contract management technologies 7 

Green innovation and sustainability 7 

Total Included Studies 88 

 

The final sample size of 88 studies is considered sufficient for conducting a robust 

systematic review and is consistent with the sample sizes commonly reported in high-quality 

systematic reviews within construction management and infrastructure governance research. 
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Data Extraction 

Data extraction was conducted using a structured review matrix developed specifically for 

this study. Information extracted from each article included author names, publication year, 

country of study, research methodology, project context, type of non-conformity investigated, 

causal factors, management strategies, sustainability considerations, green innovation practices, 

and key findings. 

The extraction process was conducted systematically to ensure consistency and 

comparability across studies. Where necessary, articles were reviewed multiple times to verify 

data accuracy and reduce interpretation bias. The extracted information formed the basis for 

thematic analysis and evidence synthesis. 

 

Data Synthesis 

The collected data were analyzed using thematic synthesis techniques. This approach 

enabled the identification of recurring concepts, patterns, relationships, and themes across the 

selected studies. Thematic synthesis was considered appropriate because the review included 

both qualitative and quantitative research designs. 

Through iterative coding and comparison, several dominant themes emerged from the 

literature. These themes included contract management systems, quality assurance and quality 

control practices, compliance monitoring mechanisms, governance and accountability 

frameworks, corrective and preventive action systems, digital transformation technologies, and 

green innovation initiatives. The integration of these themes facilitated the development of a 

comprehensive understanding of how construction organizations manage non-conformities 

during contract implementation. 

The final synthesis was subsequently used to develop an evidence-based conceptual 

framework explaining the relationships among contract management, compliance systems, 

governance structures, green innovation, and non-conformity management outcomes. This 

framework provides a theoretical foundation for understanding how infrastructure projects in 

Timor-Leste can improve contractual compliance, reduce project deviations, and enhance 

sustainable project performance. 
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RESULTS AND DISCUSSION 

Overview of the Selected Studies 

The PRISMA 2020 review process resulted in the inclusion of 88 peer-reviewed studies 

published between 2015 and 2025. The selected articles covered multiple research domains, 

including construction contract management, quality management, compliance systems, project 

governance, dispute management, digital transformation, sustainability, and green innovation. 

The increasing number of publications after 2020 indicates growing academic interest in 

improving compliance and reducing contractual deviations in infrastructure projects (Page et al., 

2021a; Love et al., 2023). 

The geographical distribution of the studies demonstrates that non-conformities in 

construction contract implementation are a global concern. The reviewed studies originated 

primarily from Asia, Europe, Australia, the Middle East, and Africa, reflecting the universal 

challenges associated with contract administration, quality assurance, and project governance. 

Similar observations were reported by Hansen (2021), who found that contract management 

challenges transcend geographical boundaries and significantly affect project performance 

regardless of project size or location. 

The methodological characteristics of the selected studies included quantitative surveys, 

case studies, mixed-methods research, structural equation modeling, systematic literature 

reviews, and qualitative investigations. This methodological diversity strengthened the robustness 

of the synthesized findings and provided multiple perspectives on the causes and management of 

non-conformities in construction projects (Braun & Clarke, 2021). 

 

Types of Non-Conformities in Construction Contract Implementation 

The analysis identified quality defects and workmanship failures as the most frequently 

reported non-conformities. These defects included poor workmanship, non-compliant materials, 

inadequate inspections, and failures to meet project specifications. Such deficiencies frequently 

resulted in rework, productivity losses, schedule delays, and increased project costs. Love et al. 

(2023) argued that quality failures remain one of the most expensive and persistent problems 

affecting construction projects worldwide. 

Contractual deviations emerged as another dominant category of non-conformities. These 

deviations included unauthorized changes, delayed payments, incomplete contractual 

obligations, documentation deficiencies, and failures to comply with agreed contractual 

requirements. Hansen (2021) reported that weak contract administration practices frequently 
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contribute to contractual disputes and performance failures during project implementation. 

Project delays were also consistently identified across the literature. Delays were 

commonly associated with inadequate planning, ineffective communication, poor stakeholder 

coordination, resource shortages, and weak monitoring systems. Kerzner (2022) emphasized that 

schedule-related non-conformities often trigger a chain reaction of contractual disputes, cost 

overruns, and stakeholder dissatisfaction. 

Regulatory and governance-related non-conformities were increasingly discussed in 

recent publications. These included failures to comply with environmental regulations, 

procurement requirements, safety standards, reporting obligations, and accountability 

mechanisms. According to OECD (2020), governance deficiencies are among the most significant 

contributors to poor infrastructure project performance in developing countries. 

 

Root Causes of Construction Contract Non-Conformities 

Weak contract management was identified as the most significant root cause of non-

conformities. Many studies highlighted deficiencies in contract monitoring, documentation 

control, change management, performance evaluation, and communication processes. Hansen 

(2021) found that organizations lacking structured contract management systems experience 

significantly higher levels of contractual disputes and compliance failures. 

The literature also revealed that inadequate quality management systems contribute 

substantially to project non-conformities. Weak inspection procedures, ineffective quality 

assurance mechanisms, poor corrective action systems, and insufficient organizational learning 

frequently result in recurring defects and rework. According to Love et al. (2023), organizations 

that fail to institutionalize quality management practices are more vulnerable to operational 

failures and contractual deviations. 

Communication failures emerged as another critical factor. Construction projects involve 

complex interactions among clients, contractors, consultants, suppliers, and regulatory agencies. 

Ineffective communication often results in misunderstandings, delayed decisions, conflicting 

interpretations of contractual requirements, and implementation errors. Eriksson and Westerberg 

(2019) demonstrated that collaborative communication practices significantly improve project 

performance and reduce contractual conflicts. 

Governance-related weaknesses were also repeatedly identified in the literature. 

Insufficient transparency, weak accountability systems, limited regulatory oversight, and 

inadequate institutional capacity create environments in which non-conformities can occur more 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 

2630 

IJEVSS, Volume 05 Issue 02, 2026 

 Copyright at authors some right reserved this work is licensed under a Creative 
Commons Attribution-Share Alike 4.0 International License 

frequently. Scott (2014) argued that institutional structures play a critical role in shaping 

organizational compliance behavior and influencing project outcomes. 

 

Strategies for Managing Non-Conformities 

Contract management systems were consistently identified as the most effective strategy 

for managing non-conformities. Effective systems include performance monitoring, compliance 

audits, documentation control, obligation tracking, communication management, and dispute 

prevention mechanisms. Hansen (2021) demonstrated that structured contract management 

practices significantly improve compliance and project performance. 

Quality assurance and quality control systems also emerged as critical management 

strategies. The reviewed studies emphasized the importance of inspections, audits, root-cause 

analysis, corrective actions, and continuous improvement initiatives. ISO (2015) highlighted that 

systematic quality management practices reduce defects, improve customer satisfaction, and 

enhance organizational effectiveness. 

Risk-based management approaches were frequently cited as proactive mechanisms for 

reducing non-conformities. Rather than addressing problems after they occur, risk management 

frameworks focus on identifying potential vulnerabilities and implementing preventive measures 

before project disruptions emerge. According to PMI (2021), integrating risk management into 

contract administration improves project resilience and compliance performance. 

Corrective and preventive action systems were another important strategy identified in 

the literature. Organizations that systematically document non-conformities, investigate root 

causes, and implement corrective actions are better positioned to prevent recurrence and 

improve long-term performance. This approach aligns with continuous improvement principles 

emphasized in modern quality management systems (ISO, 2015). 

 

Green Innovation as a Strategy for Reducing Non-Conformities 

One of the most significant findings of this review is the growing role of green innovation 

in construction contract implementation. Green innovation refers to the development and 

application of environmentally sustainable technologies, processes, products, and management 

practices that improve both environmental and operational performance. Chen et al. (2022) 

argued that green innovation has become a key driver of organizational competitiveness and 

sustainability in the construction sector. 

The reviewed studies indicate that green innovation contributes to reducing non-
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conformities through improved process standardization, sustainable procurement practices, 

resource optimization, and enhanced environmental compliance. Organizations implementing 

green innovation initiatives tend to establish stronger monitoring systems and more rigorous 

operational procedures, which indirectly improve contractual compliance and project governance 

(Wang et al., 2023). 

Green innovation also strengthens organizational learning and continuous improvement 

capabilities. Sustainable construction practices encourage organizations to adopt more structured 

performance measurement systems, environmental management frameworks, and stakeholder 

engagement mechanisms. These practices improve transparency, accountability, and compliance 

management while reducing the likelihood of recurring non-conformities (Xie et al., 2023). 

Furthermore, green innovation supports compliance with increasingly stringent 

environmental regulations and sustainability requirements. Li et al. (2024) found that 

organizations with strong green innovation capabilities demonstrate higher levels of 

environmental compliance, operational efficiency, and project performance compared with 

organizations relying on conventional construction approaches. 

 

Digital Technologies Supporting Compliance Management 

The review identified digital transformation as an increasingly important enabler of non-

conformity management. Technologies such as Building Information Modeling (BIM), Artificial 

Intelligence (AI), blockchain systems, digital twins, and Internet of Things (IoT) applications are 

transforming contract management and project governance practices. Marzouk and Azab (2024) 

reported that digital technologies significantly improve monitoring capabilities, information 

accuracy, and decision-making efficiency in infrastructure projects. 

Artificial intelligence applications are increasingly used to support contract review, risk 

identification, compliance monitoring, and dispute prevention. Recent studies suggest that AI-

assisted systems can identify contractual risks and compliance issues more effectively than 

traditional manual review processes, thereby reducing the probability of contractual deviations 

and project disputes (Li et al., 2024). 

Blockchain technology has also attracted attention because of its potential to improve 

transparency, accountability, and trust in contract administration. Ahmadisheykhsarmast and 

Sonmez (2020) demonstrated that blockchain-enabled smart contracts facilitate automated 

compliance verification and secure payment mechanisms, thereby reducing opportunities for 

contractual disputes and non-compliance. 
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The integration of digital technologies with quality management and green innovation 

initiatives creates synergistic benefits. Digital monitoring systems enable real-time tracking of 

project performance, environmental indicators, compliance requirements, and corrective actions. 

This integration strengthens project governance while supporting sustainability objectives and 

improving overall contract implementation effectiveness (Marzouk & Azab, 2024). 

 

Implications for Timor-Leste 

The findings of this review have important implications for infrastructure development in 

Timor-Leste. The country continues to invest heavily in transportation infrastructure, public 

facilities, and strategic development projects. However, infrastructure implementation challenges 

related to contract administration, monitoring systems, governance mechanisms, and technical 

capacity remain significant concerns (World Bank, 2024). 

The evidence synthesized from the literature suggests that strengthening contract 

management systems should be a strategic priority for Timor-Leste. Establishing formal 

compliance monitoring procedures, performance evaluation systems, documentation standards, 

and quality assurance frameworks would significantly reduce contractual deviations and improve 

project outcomes. Similar recommendations have been proposed by the World Bank (2024) for 

developing countries seeking to improve infrastructure governance. 

The findings also suggest that green innovation can support Timor-Leste's sustainable 

development objectives while simultaneously improving compliance performance. Integrating 

environmental requirements into construction contracts, promoting sustainable procurement 

practices, and encouraging environmentally responsible project delivery could enhance both 

sustainability and project effectiveness (Chen et al., 2022; Wang et al., 2023). 

Digital transformation represents another strategic opportunity. The adoption of BIM, 

digital contract management systems, and data-driven monitoring technologies could strengthen 

transparency, accountability, and project control across public infrastructure projects. Marzouk 

and Azab (2024) emphasized that digital technologies are increasingly becoming essential 

components of modern infrastructure governance systems. 

 

DISCUSSION 

The findings confirm that construction contract non-conformities are multidimensional 

phenomena resulting from interactions among contractual, organizational, technical, governance, 

and environmental factors. This conclusion supports the arguments of Love et al. (2023), who 
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emphasized that project failures and quality defects are rarely isolated technical events but are 

typically symptoms of broader systemic weaknesses. 

The review further demonstrates that effective non-conformity management requires 

integrated strategies rather than isolated interventions. Contract management systems, quality 

assurance mechanisms, risk management practices, governance frameworks, green innovation 

initiatives, and digital technologies operate synergistically to improve compliance performance 

and project outcomes. This finding is consistent with systems theory perspectives on project 

management, which emphasize the interdependence of organizational processes and project 

performance (Kerzner, 2022). 

A particularly important contribution of this review is the identification of green innovation 

as an emerging compliance management strategy. While previous studies often treated 

sustainability and contract management as separate domains, the findings indicate that green 

innovation contributes directly to improved governance, monitoring, organizational learning, and 

compliance performance. This observation extends previous research by demonstrating that 

sustainability-oriented practices can simultaneously reduce environmental impacts and 

contractual non-conformities (Chen et al., 2022; Xie et al., 2023). 

Finally, the findings suggest that Timor-Leste can benefit substantially from adopting 

international best practices in contract management, quality assurance, green innovation, and 

digital transformation. By integrating these approaches into infrastructure governance systems, 

the country can strengthen contractual compliance, improve project performance, reduce non-

conformities, and support sustainable infrastructure development objectives (World Bank, 2024). 

 

CONCLUSION  

This study systematically reviewed the existing literature on strategies for managing non-

conformities in construction contract implementation with a particular focus on their relevance 

to the infrastructure development context of Timor-Leste. The review synthesized evidence from 

88 peer-reviewed studies published between 2015 and 2025, providing a comprehensive 

understanding of the nature, causes, and management approaches associated with construction 

contract non-conformities. 

The findings indicate that non-conformities remain a significant challenge in construction 

projects and commonly manifest in the form of quality defects, contractual deviations, project 

delays, documentation deficiencies, regulatory non-compliance, and governance failures. These 

issues are often interconnected and arise from weaknesses in contract administration, quality 
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management systems, communication processes, risk management practices, organizational 

capabilities, and governance structures. As a result, non-conformities continue to contribute to 

project delays, cost overruns, rework, disputes, reduced productivity, and compromised 

infrastructure performance. 

The review demonstrates that effective management of non-conformities requires a 

holistic and integrated approach. Successful organizations implement structured contract 

management systems, robust quality assurance and quality control mechanisms, proactive risk 

management practices, effective governance frameworks, and continuous monitoring processes. 

These strategies enable early identification of deviations, timely corrective actions, improved 

stakeholder coordination, and enhanced compliance with contractual and regulatory 

requirements. 

An important finding of this study is the increasing role of green innovation in supporting 

non-conformity management. Green innovation contributes not only to environmental 

sustainability but also to improved operational efficiency, compliance performance, resource 

management, and organizational learning. Sustainable procurement practices, environmental 

management systems, and green construction approaches create additional mechanisms that 

strengthen accountability, transparency, and compliance throughout project implementation. 

The review also highlights the transformative potential of digital technologies in 

construction contract management. Technologies such as Building Information Modeling (BIM), 

Artificial Intelligence (AI), blockchain, Internet of Things (IoT), and digital contract management 

platforms enhance monitoring capabilities, improve information accuracy, facilitate real-time 

decision-making, and support compliance verification. The integration of digital technologies with 

green innovation and governance systems provides a powerful foundation for reducing non-

conformities and improving project outcomes. 

For Timor-Leste, the findings suggest that strengthening construction contract 

implementation should become a strategic priority to improve infrastructure delivery and 

maximize the value of public investments. Enhancing contract management capabilities, 

establishing formal compliance monitoring systems, improving quality management practices, 

strengthening institutional governance, promoting green innovation, and accelerating digital 

transformation can significantly reduce non-conformities and improve project performance. 

These initiatives can contribute to more transparent, accountable, sustainable, and efficient 

infrastructure development. 

This study contributes to the body of knowledge by providing a comprehensive synthesis 
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of contemporary evidence on construction contract non-conformity management and by 

highlighting the emerging importance of green innovation and digital transformation as 

complementary strategies for improving compliance and project performance. The findings offer 

a valuable foundation for policymakers, practitioners, contractors, consultants, and researchers 

seeking to strengthen construction contract implementation and support sustainable 

infrastructure development in Timor-Leste and other developing countries. 
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