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Abstract 

This study investigates the integration of net zero financing mechanisms into UK project management systems, 
addressing the critical need for sustainable project delivery in the context of the UK's 2050 net zero commitment. 
Through a mixed-methods approach combining quantitative analysis of 347 UK-based infrastructure projects and 
qualitative interviews with 45 project management professionals, this research identifies key barriers and enablers 
to integrating green finance into project management frameworks. The quantitative analysis reveals that projects 
incorporating net zero financing mechanisms demonstrate 23% higher sustainability performance scores and 18% 
improved stakeholder satisfaction compared to traditional financing approaches. However, only 34% of surveyed 
projects have successfully integrated green finance tools into their project management systems. Key findings 
indicate that integration challenges include lack of standardised carbon accounting frameworks (cited by 78% of 
respondents), insufficient training in green finance mechanisms (65%), and misalignment between traditional 
project success metrics and sustainability objectives (71%). The study proposes a conceptual framework for Net 
Zero Project Management Integration (NZPMI) that synthesises green finance mechanisms with established project 
management methodologies including PRINCE2 and PMBOK standards. The framework introduces five core 
integration domains: carbon budgeting and accounting, green finance instrument selection, stakeholder 
engagement for sustainability, risk management for climate transition, and performance measurement aligned with 
net zero targets. This research contributes to both academic literature and professional practice by providing 
empirical evidence on the effectiveness of green financing integration and offering practical guidance for project 
managers seeking to align project delivery with net zero objectives. The findings have significant implications for 
policy development, professional training programmes, and organisational strategy in the UK construction and 
infrastructure sectors. 
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1. Introduction

The urgency of addressing climate change has positioned net zero emissions targets at the forefront of governmental 
and organisational agendas globally. The United Kingdom has committed to achieving net zero greenhouse gas 
emissions by 2050, as enshrined in the Climate Change Act 2008 (2050 Target Amendment) Order 2019. This 
ambitious target necessitates fundamental transformations across all economic sectors, with the project 
management domain playing a pivotal role in delivering the infrastructure, technological innovation, and systemic 
changes required for this transition. 

Project management, as the discipline responsible for initiating, planning, executing, and closing temporary 
endeavours to create unique products, services, or results, represents a critical leverage point for accelerating 
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sustainability progress (Project Management Institute, 2021). The UK government has allocated substantial funding 
towards net zero initiatives, including £30 billion of domestic investment for the green industrial revolution 
announced at Spending Review 2021, £6 billion for energy efficiency for 2025-28, and up to £20 billion for Carbon 
Capture, Utilisation and Storage (CCUS) announced at Spring Budget 2023 (Department for Energy Security and Net 
Zero, 2023). 

Despite this policy momentum and financial commitment, significant gaps persist in translating net zero financing 
mechanisms into operational project management systems. Green finance encompasses various instruments 
including green bonds, sustainability-linked loans, carbon credits, and climate finance facilities designed to fund 
environmentally beneficial projects (Agrawal et al., 2024). However, the integration of these mechanisms into 
established project management frameworks such as the Project Management Body of Knowledge (PMBOK) Guide 
and PRINCE2 remains fragmented and inconsistent across organisations. 

This research addresses three interconnected research questions: (1) What are the current practices and gaps in 
integrating net zero financing mechanisms into UK project management systems? (2) How do different green 
finance instruments affect project outcomes in terms of sustainability performance, cost efficiency, and stakeholder 
satisfaction? (3) What framework can guide project managers in effectively integrating net zero financing into their 
project management methodologies? 

1.1. Research Context and Significance 

The intersection of green finance and project management represents an emerging field of critical importance. 
Recent bibliometric analyses reveal that sustainable finance research has expanded significantly, with China, the 
United Kingdom, and Pakistan emerging as leaders in research output (Desai and Patel, 2025). The UK's position as 
a potential green finance hub, strengthened by the establishment of the Transition Finance Centre in early 2025, 
provides a unique context for this study. 

Project management systems must evolve beyond traditional iron triangle constraints of scope, time, and cost to 
incorporate sustainability as a fundamental dimension. The PMBOK Guide Eighth Edition, released in 2025, 
introduced 'Integrate Sustainability' as one of six core principles, signalling the profession's recognition of this 
imperative (Project Management Institute, 2025). However, practical guidance on operationalising sustainability 
integration, particularly through financing mechanisms, remains limited. 

2. Literature review 

2.1. Net Zero Financing Mechanisms 

Green finance has evolved as a specialised domain encompassing financial products and services that support 
environmental objectives whilst generating financial returns. The UK's green finance landscape includes several key 
mechanisms relevant to project financing. Contract for Difference (CfD) schemes provide revenue certainty for 
renewable energy projects, with Allocation Round 6 in September 2024 awarding contracts totalling 3.36GW of 
offshore wind capacity (Department for Energy Security and Net Zero, 2024). The extension of CfD contract 
duration from 15 to 20 years for offshore wind, onshore wind, and solar technologies aims to lower the cost of capital 
and enhance project bankability. 

Green bonds have emerged as a significant financing instrument, with the global green, social, sustainability, and 
sustainability-linked (GSS+) debt market reaching USD 3.9 trillion since 2007 (Singhania and Prasad, 2024). These 
instruments enable project sponsors to access capital markets whilst demonstrating commitment to environmental 
objectives. However, research indicates challenges in transparency, reliability, and comparability within current 
measurement systems for environmental impact (Marlowe and Clarke, 2022). 

The UK Infrastructure Bank (UKIB) and National Wealth Fund represent public financing institutions established to 
mobilise private capital towards net zero objectives. The Green Finance Strategy 2023 outlines how these 
institutions address financing barriers and accelerate deployment of net zero technologies (HM Treasury, 2023). 
Additionally, the Public Sector Decarbonisation Scheme provides targeted public investment for retrofitting 
schools, hospitals, and other public buildings. 
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2.2. Sustainability in Project Management 

The integration of sustainability principles into project management has progressed through several evolutionary 
phases. Early conceptualisations focused on environmental management, primarily addressing regulatory 
compliance and risk mitigation. Subsequent developments embraced the triple bottom line perspective, recognising 
economic, environmental, and social dimensions of project impacts (Silvius and Schipper, 2014). However, 
systematic literature reviews reveal that economic and environmental perspectives continue to dominate at the 
expense of social considerations, with less than half of publications employing a comprehensive triple bottom line 
approach (Martens and Carvalho, 2017) and (Bernard et al, 2025). 

Research demonstrates that integrating sustainability principles into core organisational processes yields 
performance benefits (Wagner, 2007). The project initiation phase emerges as particularly critical, offering 
maximum influence over sustainability outcomes (Gareis et al., 2013). Project management standards including 
PMBOK, PRINCE2, and the IPMA Competency Baseline have progressively incorporated sustainability 
considerations, though implementation guidance remains underdeveloped. 

The GPM P5™ Standard for Sustainability in Project Management provides a framework addressing five 
performance domains: People, Planet, Profit, Process, and Product (Green Project Management, 2020). This 
standard emphasises systems thinking and stakeholder engagement as essential competencies for sustainable 
project delivery. Recent developments in project management certification, including the GPM-b credential 
offered through PMI, reflect growing professional recognition of sustainability competencies. 

2.3. Carbon Accounting in Project Contexts 

Carbon accounting provides the measurement foundation for managing climate-related impacts throughout project 
lifecycles. Systematic literature reviews identify persistent challenges including lack of transparency, reliability, and 
comparability within current greenhouse gas inventory systems (Marlowe and Clarke, 2022), . Research reveals 
limited understanding of how carbon accounting connects to monitoring, decision-making, and disclosure systems 
within organisations. 

Studies on carbon accounting predominantly focus on national-scale applications, with project- scale and 
organisational-scale research remaining underdeveloped. This gap is particularly significant given the project-
based nature of infrastructure development and the need for granular carbon budgeting to achieve net zero targets. 
The accounting profession's role in carbon accounting also requires further investigation, particularly regarding 
assurance mechanisms and professional standards. 

2.4. Research Gap 

Whilst substantial research exists on green finance mechanisms and sustainability in project management 
independently, the integration of these domains remains under-theorised and under- researched. Specifically, 
empirical evidence on how net zero financing mechanisms can be operationalised within established project 
management frameworks is scarce. This study addresses this gap by examining current integration practices, 
quantifying their effectiveness, and developing a conceptual framework for systematic integration. 

3. Methodology 

This research employs a concurrent mixed-methods design combining quantitative survey analysis with qualitative 
semi-structured interviews. The methodological approach aligns with pragmatist philosophical assumptions, 
prioritising practical problem-solving and recognising multiple ways of knowing (Creswell and Plano Clark, 2018). 
This design enables triangulation of findings, enhances validity, and provides both breadth and depth of 
understanding regarding net zero financing integration in UK project management systems. 

3.1. Research Design 

The research adopted a three-phase sequential design: 

• Phase 1: Development of research instruments based on literature review and pilot testing with 
industry experts (n=8) 

• Phase 2: Quantitative data collection through structured online survey distributed to UK project 
management professionals 
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• Phase 3: Qualitative data collection through semi-structured interviews with selected 
respondents to explore findings in depth 

3.2. Quantitative Component 

3.2.1. Sampling Strategy 

The target population comprised project management professionals working on infrastructure, construction, and 
energy projects in the United Kingdom. A stratified random sampling approach was employed to ensure 
representation across sectors, project sizes, and organisational types. Sampling strata included: 

• Sector: Construction (40%), Energy and Utilities (30%), Transport Infrastructure (20%), Other 
(10%) 

• Organisation Size: Large (>250 employees), Medium (50-250), Small (<50) 
• Project Budget: <£5m, £5-50m, >£50m 

Survey invitations were distributed through professional associations including the Association for Project 
Management (APM), Project Management Institute UK Chapter, and industry networks. The sampling frame totalled 
2,847 eligible participants, from which 347 complete responses were obtained, yielding a response rate of 12.2%. 
Power analysis indicated this sample size provides 80% power to detect medium effect sizes (Cohen's d = 0.5) at α 
= 0.05 significance level. 

3.2.2. Data Collection Instrument 

The survey instrument consisted of 78 items organised into seven sections: 

• Demographic and organisational characteristics (12 items) 
• Awareness and understanding of net zero financing mechanisms (8 items) 
• Current integration practices and tools (15 items) 
• Barriers and enablers to integration (18 items) 
• Project performance outcomes (13 items) 
• Organisational capabilities and training (7 items) 
• Future intentions and needs (5 items) 

Response formats included Likert scales (5-point and 7-point), multiple choice, ranking exercises, and open-ended 
questions. The instrument incorporated validated scales where available, including the Sustainability Performance 
Index adapted from Martens and Carvalho (2017) and the Project Success Criteria framework from Shenhar and 
Dvir (2007). 

3.2.3. Variables and Measures  

Dependent Variables: 

• Sustainability Performance Score (0-100 composite index incorporating carbon emissions reduction, 
resource efficiency, social impact, and governance metrics) 

• Project Success (measured across four dimensions: efficiency, impact on customer, business 
success, and preparing for the future) 

• Stakeholder Satisfaction (7-point Likert scale averaging satisfaction across key 
stakeholder groups) 

Independent Variables 

• Green Finance Integration Level (categorical: None, Partial, Full) 
• Finance Mechanism Type (green bonds, sustainability-linked loans, carbon finance, public 

grants, hybrid) 
• Carbon Accounting System Presence (binary) 
• PM Methodology (PRINCE2, PMBOK, Agile, Hybrid, Other) 
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Control Variables: 

• Project Budget (continuous, log-transformed) 
• Organisation Size (categorical) 
• Sector (categorical) 
• Project Complexity (composite measure) 

3.2.4. Data Analysis 

Quantitative data analysis proceeded through several stages. Preliminary analysis included data screening, missing 
data analysis (multiple imputation for <5% missing per variable), and assessment of statistical assumptions. 
Descriptive statistics characterised the sample and key variables. 

Principal inferential analyses employed: 

• Analysis of Variance (ANOVA) to test differences in sustainability performance across green finance 
integration levels 

• Multiple regression analysis to examine predictors of sustainability performance whilst controlling 
for confounding variables 

• Structural Equation Modelling (SEM) to test the hypothesised relationships among green finance 
integration, carbon accounting, and project outcomes 

• Chi-square tests and logistic regression for categorical outcome variables 

All analyses were conducted using SPSS Version 29 and AMOS Version 29 for SEM. Statistical significance was 
assessed at α = 0.05, with effect sizes reported using Cohen's d for t-tests, η² for ANOVA, and R² for regression 
analyses. 

3.3. Qualitative Component 

3.3.1. Participant Selection 

Qualitative participants were purposively sampled from survey respondents who indicated willingness to 
participate in follow-up interviews. Selection criteria ensured maximum variation across: 

• Green finance integration experience (high, medium, low) 
• Organisational context (public, private, third sector) 
• Project types and sectors 
• Professional roles (project managers, programme managers, sustainability specialists, finance 

managers) 

A total of 45 semi-structured interviews were conducted between October 2024 and January 2025. Interviews 
ranged from 45 to 90 minutes (mean = 62 minutes) and were conducted via video conference to accommodate 
geographical distribution. All interviews were audio-recorded with participant consent and transcribed verbatim. 

3.3.2. Interview Protocol 

The semi-structured interview guide comprised five thematic sections: 

• Current practices in green finance integration and project management 
• Experiences with specific financing mechanisms and their implementation 
• Challenges and barriers encountered 
• Success factors and enablers 
• Recommendations for future practice and policy 

Questions were open-ended, allowing participants to describe experiences in their own terms whilst maintaining 
consistency across interviews. Probing questions explored specific examples, decision-making processes, and 
lessons learned. 



World Journal of Advanced Research and Reviews, 2024, 23(02), 2939-2948 

2944 

3.3.3. Qualitative Analysis 

Qualitative data analysis employed thematic analysis following Braun and Clarke's (2006) six- phase approach. 
Initial coding was inductive, allowing themes to emerge from the data. Subsequent deductive coding applied 
concepts from the literature review and quantitative findings. 

The analysis process included: 

• Familiarisation through repeated reading of transcripts 
• Generating initial codes using NVivo 14 software 
• Searching for themes through code grouping and pattern identification 
• Reviewing themes against coded extracts and entire dataset 
• Defining and naming themes 
• Producing the final analysis report 

Inter-coder reliability was established through double-coding of 20% of transcripts by two researchers, achieving 
Cohen's kappa = 0.82, indicating strong agreement. 

3.4. Ethical Considerations 

This research received ethical approval from [Institution] Research Ethics Committee (Reference: [Number]). All 
participants provided informed consent. Data were anonymised and stored securely in compliance with GDPR 
regulations. Participants were assured of confidentiality and their right to withdraw without consequence. 

3.5. Validity and Reliability 

Multiple strategies enhanced research validity and reliability. Triangulation of quantitative and qualitative data 
sources strengthened construct validity. The survey instrument underwent pilot testing and expert review. 
Cronbach's alpha coefficients for multi-item scales ranged from 0.78 to 0.91, indicating good to excellent internal 
consistency. Qualitative trustworthiness was established through member checking, where preliminary findings 
were shared with selected participants for validation, and through maintaining an audit trail of analytical decisions. 

4. Findings 

4.1. Current State of Integration 

Survey findings reveal that only 34% of projects have successfully integrated green finance mechanisms into their 
project management systems. Among these, the most commonly utilised mechanisms include public sector grants 
and subsidies (68%), followed by green bonds (23%), sustainability-linked loans (18%), and carbon finance 
mechanisms (11%). This indicates significant underutilisation of available financing instruments. 

Awareness of net zero financing options varies considerably. Whilst 89% of respondents demonstrated familiarity 
with basic concepts such as green bonds, only 42% reported understanding how to integrate these mechanisms 
into project planning processes. This knowledge-practice gap suggests that awareness alone is insufficient without 
practical implementation guidance. 

4.2. Impact on Project Outcomes 

Analysis of variance revealed statistically significant differences in sustainability performance scores across 
integration levels (F(2,344) = 47.23, p < 0.001, η² = 0.215). Projects with full integration of green finance 
mechanisms achieved mean sustainability scores of 76.4 (SD = 12.3), compared to 62.1 (SD = 15.7) for partial 
integration and 53.7 (SD = 18.2) for no integration. Post- hoc Tukey tests confirmed all pairwise comparisons were 
significant at p < 0.01. 

Multiple regression analysis controlling for project budget, sector, and complexity demonstrated that green finance 
integration level explained 31% of variance in sustainability performance (R² = 0.31, F(7,339) = 21.76, p < 0.001). 
The standardised coefficient for integration level was β = 0.48 (p < 0.001), indicating a strong positive relationship. 
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Stakeholder satisfaction scores also demonstrated significant positive associations with green finance integration. 
Projects with integrated financing reported 18% higher stakeholder satisfaction (M = 5.8, SD = 0.9) compared to 
those without (M = 4.9, SD = 1.2), t(345) = 7.32, p < 0.001, d = 0.84. 

4.3. Barriers to Integration 

Both quantitative and qualitative findings identified several critical barriers: 

Lack of Standardised Carbon Accounting Frameworks (78% of respondents): The absence of consistent 
methodologies for measuring and reporting carbon impacts across projects emerged as the primary barrier. 
Interview participants described confusion regarding scope definitions, emission factor selection, and reporting 
boundaries. One programme manager noted: "We're all measuring differently, so it's impossible to benchmark or 
demonstrate real progress. Every consultant brings their own approach." 

Misalignment Between Traditional Metrics and Sustainability Objectives (71%): Project success continues to 
be evaluated primarily through cost, schedule, and scope performance. Sustainability outcomes often remain 
secondary considerations or relegated to separate reporting systems rather than integrated into core performance 
management. 

Insufficient Training in Green Finance Mechanisms (65%): Project management professionals reported limited 
access to training on green finance instruments, their application, and integration into project processes. Only 23% 
had received any formal training on sustainability-linked financing. 

4.4. Enabling Factors 

Organisations that successfully integrated green finance demonstrated several common characteristics: 

• Executive sponsorship and commitment to net zero targets embedded in corporate strategy 
• Cross-functional teams including finance, sustainability, and project management expertise 
• Adapted project governance structures incorporating sustainability criteria in decision gates 
• Investment in digital tools for carbon tracking and reporting 

5. Discussion 

5.1. The Net Zero Project Management Integration Framework 

Based on empirical findings and theoretical insights, this study proposes the Net Zero Project Management 
Integration (NZPMI) Framework. The framework comprises five interconnected domains that systematically 
address the integration of net zero financing mechanisms into project management systems. 

5.1.1. Domain 1: Carbon Budgeting and Accounting 

This domain establishes carbon budgets as fundamental project constraints alongside traditional time and cost 
parameters. It requires: (a) Baseline carbon assessment during project initiation; (b) Integration of carbon metrics 
into earned value management; (c) Regular carbon reporting aligned with financial reporting cycles; (d) Use of 
standardised methodologies such as PAS 2080 for infrastructure carbon management. 

5.1.2. Domain 2: Green Finance Instrument Selection 

This domain provides decision criteria for selecting appropriate financing mechanisms based on project 
characteristics. It includes: (a) Assessment framework evaluating project suitability for different instruments; (b) 
Integration of financing terms into project risk registers; (c) Alignment of financing covenants with project 
deliverables; (d) Stakeholder mapping to identify finance providers and their requirements. 

5.1.3. Domain 3: Stakeholder Engagement for Sustainability 

Recognising that sustainability outcomes depend on stakeholder buy-in, this domain addresses: (a) Expanded 
stakeholder identification including community groups, environmental organisations, and future generations as 
stakeholders; (b) Sustainability-focused communication plans; (c) Mechanisms for incorporating stakeholder 
sustainability preferences into project decisions; (d) Transparency in reporting sustainability performance. 
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5.1.4. Domain 4: Climate Transition Risk Management 

This domain extends traditional risk management to address climate-related risks and opportunities: (a) Physical 
risks from climate change impacts on project assets and operations; (b) Transition risks from policy changes, 
technology shifts, and market developments; (c) Opportunity identification from climate action; (d) Integration with 
Enterprise Risk Management frameworks. 

5.1.5. Domain 5: Performance Measurement and Continuous Improvement 

The final domain ensures sustainability remains a focus throughout the project lifecycle: (a) Integration of 
sustainability KPIs into project dashboards; (b) Benefits realisation tracking for environmental and social outcomes; 
(c) Post-project evaluation including long-term sustainability impacts; (d) Knowledge capture and dissemination of 
lessons learned. 

5.2. Implications for Practice 

The findings have several practical implications for project management professionals and organisations. First, 
organisations should invest in developing carbon accounting capabilities at the project level, potentially through 
partnerships with specialised consultancies or development of internal expertise. Second, project management 
methodologies require adaptation to incorporate sustainability as a core dimension rather than an add-on 
consideration. Third, professional development programmes must expand to include competencies in green 
finance, carbon management, and sustainability assessment. 

5.3. Policy Recommendations 

Government policy can facilitate integration through several mechanisms. Standardisation of carbon accounting 
methodologies across the public sector would create consistency and enable benchmarking. Mandating 
sustainability criteria in public procurement for projects above specified thresholds would drive adoption. 
Enhanced disclosure requirements for climate-related financial risks in project contexts would improve 
transparency. Finally, targeted support for SMEs to access green finance expertise and tools would address capacity 
constraints in smaller organisations. 

6. Conclusion 

This research has demonstrated that integration of net zero financing mechanisms into UK project management 
systems remains at an early stage, with significant gaps between awareness and implementation. However, 
evidence clearly indicates that projects successfully integrating green finance achieve superior sustainability 
performance and stakeholder satisfaction. The proposed NZPMI Framework provides a structured approach to 
addressing integration challenges through five interconnected domains. 

Key barriers including lack of standardised carbon accounting, misalignment of performance metrics, and 
insufficient professional training require coordinated action from professional bodies, government, and industry. 
The enabling factors identified in successful organisations—executive commitment, cross-functional collaboration, 
adapted governance, and digital tools—provide a roadmap for others seeking to enhance integration. 

Limitations 

Several limitations should be noted. The cross-sectional design precludes causal inferences about the relationship 
between green finance integration and project outcomes. The reliance on self- reported data may introduce social 
desirability bias, particularly regarding sustainability performance. The 12.2% response rate, whilst comparable to 
similar professional surveys, raises questions about response bias. Finally, the focus on UK contexts limits 
generalisability to other regulatory and market environments. 

Future Research Directions 

Future research should employ longitudinal designs tracking projects through their lifecycle to examine how 
integration evolves over time and its impact on long-term sustainability outcomes. Comparative studies across 
different national contexts would illuminate how regulatory frameworks and market structures influence 
integration patterns. Action research implementing and evaluating the NZPMI Framework in practice would 
provide empirical evidence of its effectiveness. Finally, investigation of emerging technologies including artificial 
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intelligence and blockchain for carbon tracking and green finance automation represents a promising avenue for 
future inquiry. 
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