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Abstract 

This study explores the evolution and effectiveness of sustainable construction 
financing models in the global property market between 2010 and 2021. Using a 
mixed-methods research design, the study integrates quantitative data from 

international databases with qualitative insights from industry experts to assess 
the role of financial instruments such as Green Bonds, Sustainability-Linked Loans, 

Public–Private Partnerships, Impact Investment Funds, and Blended Finance 
Mechanisms. The results reveal that Green Bonds and Sustainability-Linked Loans 

are the most widely adopted and impactful financing models, strongly correlating 
with improved energy efficiency, carbon reduction, and resource optimization in 
construction projects. Regression and Principal Component Analyses identified 

policy frameworks, financial innovation, and institutional support as the most 
influential drivers of sustainability outcomes. Cluster analysis highlighted 

significant disparities among countries, with developed economies demonstrating 
higher financing maturity compared to emerging markets. Qualitative findings 
further emphasized the need for stronger policy harmonization, enhanced investor 

awareness, and digital technologies such as AI and blockchain to improve 
financing transparency. Overall, the study underscores that sustainable 

construction financing is not merely a financial tool but a strategic pathway toward 

achieving global environmental and economic resilience in the property sector. 

Keywords: Sustainable finance, Green bonds, Construction industry, ESG 

investment, Financial innovation, Policy framework, Global property market. 

Introduction 

The growing significance of sustainability in the construction sector 

Over the past two decades, sustainability has emerged as a defining principle in the global construction 

and real estate industries. The construction sector, responsible for nearly 40% of global carbon 

emissions, plays a pivotal role in the transition toward a low-carbon economy (Shan et al., 2017). 

Consequently, developers, investors, and policymakers are reorienting their priorities toward 

sustainable construction practices that emphasize energy efficiency, reduced environmental impact, and 

long-term economic viability. As nations commit to achieving the United Nations Sustainable 

Development Goals (SDGs) and the Paris Agreement targets, financing mechanisms that support 

sustainable construction have become indispensable to achieving global sustainability benchmarks 

(Abdullayeva & Ataeva, 2022). This paradigm shift has redefined how projects are planned, financed, 

and executed, with an increasing focus on green financing, ESG (Environmental, Social, and 

Governance) integration, and responsible investment strategies (Agyekum et al., 2022). 

Understanding the need for sustainable construction financing 

Traditional financing models often prioritize short-term profitability, overlooking the long-term 

ecological and social implications of construction activities (Kaklauskas et al., 2021). However, 
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sustainable construction financing models seek to balance financial returns with environmental 

preservation and social welfare (Li & Tsoi, 2014). These models incorporate innovative funding 

instruments such as green bonds, sustainability-linked loans, impact investment funds, and public–

private partnerships (PPPs) that facilitate the development of environmentally responsible infrastructure 

(Ari & Koc, 2019). Moreover, financial institutions and investors are increasingly recognizing that 

sustainability-oriented projects carry lower long-term risks, including reduced operational costs and 

improved asset valuation (Gholipour et al., 2022). The need for sustainable financing in construction, 

therefore, extends beyond ethical considerations, it represents a strategic response to changing 

regulatory landscapes, market expectations, and climate-related risks. 

The evolution of sustainable financing instruments in the global property market 

In recent years, the global property market has witnessed a significant evolution in sustainable financing 

mechanisms. Green bonds, for instance, have become a dominant tool for channeling investment into 

energy-efficient buildings and sustainable infrastructure projects (Adabre & Chan, 2021). Similarly, 

sustainability-linked loans tie interest rates to the borrower’s ability to meet specific environmental 

performance targets, thus incentivizing sustainable practices. International development banks, 

sovereign wealth funds, and institutional investors are also promoting blended finance models that 

combine private investment with public sector support to mitigate risk and enhance project bankability 

(Lee et al., 2013). These evolving instruments signify a fundamental transformation in the global 

property market, where financial innovation and environmental accountability are increasingly 

intertwined. 

Challenges and opportunities in implementing sustainable construction financing 

Despite its growing prominence, the implementation of sustainable construction financing faces several 

challenges. High upfront costs, limited access to green finance in developing economies, and 

inconsistent regulatory frameworks often deter investors and developers from adopting sustainable 

practices (Eves et al., 2015). Moreover, the lack of standardized metrics for evaluating sustainability 

performance complicates risk assessment and credit allocation. However, these challenges also present 

opportunities for innovation and collaboration among stakeholders (Floater et al., 2017). Emerging 

digital technologies such as blockchain and artificial intelligence are now being leveraged to enhance 

transparency, optimize investment decisions, and improve sustainability reporting in construction 

finance. 

The purpose and scope of this study 

Given the increasing global emphasis on sustainability and the financial complexities surrounding 

construction projects, this research aims to explore and analyze sustainable construction financing 

models within the global property market. It examines the structure, functionality, and comparative 

effectiveness of different financing mechanisms in promoting sustainable development. The study 

further seeks to identify the key drivers, barriers, and policy implications associated with the adoption 

of these models. By synthesizing global perspectives, this research contributes to a deeper 

understanding of how sustainable financing can foster a more resilient, equitable, and environmentally 

responsible property market. 

Methodology 

Research design and approach 

This study adopts a mixed-methods research design that integrates both quantitative and qualitative 

approaches to investigate sustainable construction financing models in the global property market. The 

use of a mixed-method framework ensures a comprehensive understanding of both measurable financial 

parameters and qualitative institutional insights. The quantitative approach focuses on identifying 

statistical relationships between financing models and sustainability outcomes, while the qualitative 

approach explores the perceptions, experiences, and strategies of key stakeholders involved in 

construction finance. The research follows a descriptive and analytical design, examining global trends, 
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regional differences, and the institutional evolution of sustainable finance mechanisms between 2010 

and 2021. This period is particularly significant as it marks the global acceleration of green finance, 

ESG integration, and sustainable construction initiatives. 

Data sources and sampling design 

The study uses a combination of primary and secondary data sources to ensure the reliability and 

comprehensiveness of the findings. Secondary data were collected from internationally recognized 

databases, including the World Bank, International Finance Corporation (IFC), United Nations 

Environment Programme (UNEP), Global Real Estate Sustainability Benchmark (GRESB), and the 

Organisation for Economic Co-operation and Development (OECD). These databases provided data on 

sustainable financing flows, environmental performance, and investment patterns across various regions 

from 2010 to 2021. 

Primary data were collected through structured questionnaires and semi-structured interviews. The 

sample included 100 professionals from 12 countries, representing both developed and developing 

economies such as the United States, the United Kingdom, Germany, China, India, and the United Arab 

Emirates. Participants were selected using purposive sampling to ensure inclusion of experts with direct 

involvement in sustainable construction projects and financing activities. This approach allowed the 

study to gather diverse perspectives from financiers, policymakers, construction managers, and 

sustainability consultants actively engaged in the industry during the selected timeframe. 

Variables and parameters of the study 

The study focuses on identifying the key financial, institutional, and policy factors influencing 

sustainable construction financing. The dependent variable in this study is the sustainability 

performance of construction projects, which was measured using indicators such as energy efficiency, 

carbon emission reduction, resource utilization, and long-term financial stability. 

The independent variables include the type of financing model (such as green bonds, sustainability-

linked loans, impact investment funds, public–private partnerships, and blended finance mechanisms), 

policy and regulatory frameworks (including government incentives and environmental compliance), 

institutional and investor engagement (level of ESG integration and investment awareness), and market 

development level (construction sector contribution to GDP, innovation capacity, and investment 

environment). 

The control variables account for the scale of projects (residential, commercial, or infrastructure-based), 

economic classification of countries (developed or developing), and macroeconomic stability indicators 

such as inflation rate, interest rate, and financial accessibility. These variables were chosen to provide 

a comprehensive assessment of the determinants influencing the adoption and effectiveness of 

sustainable financing in construction. 

Data collection instruments and procedures 

The structured questionnaire was designed using both closed-ended and open-ended questions to collect 

quantitative and qualitative data simultaneously. The questionnaire measured perceptions on financing 

models, sustainability impacts, risk assessment, and institutional support mechanisms. A pilot test 

involving 10 professionals was conducted to ensure the reliability, clarity, and internal consistency of 

the questionnaire before full distribution. 

Additionally, semi-structured interviews were conducted with 25 selected participants to capture in-

depth qualitative insights into the challenges, innovations, and policy frameworks shaping sustainable 

construction financing. These interviews were conducted through virtual platforms such as Zoom and 

Skype, transcribed verbatim, and coded systematically for analysis. Secondary data covering the period 

from 2010 to 2021 were extracted, filtered, and validated through cross-referencing to ensure data 

accuracy and consistency. 



Prince Asiamah Mintah 

 

74 

 

Analytical techniques and data processing 

Data analysis was carried out using SPSS and AMOS software. Descriptive statistics, including mean, 

standard deviation, and frequency distribution, were used to summarize the characteristics and adoption 

patterns of various sustainable financing models. Correlation analysis was applied to assess the strength 

and direction of relationships between financial models, policy support, and sustainability outcomes. 

Furthermore, multiple regression analysis was conducted to identify significant predictors influencing 

the sustainability performance of construction projects. 

To understand cross-country variations, Cluster Analysis was performed to group countries based on 

their level of sustainable financing adoption, and Principal Component Analysis (PCA) was used to 

identify the most critical drivers shaping sustainable financing effectiveness. Qualitative data derived 

from interviews were analyzed using thematic content analysis, enabling the identification of key 

themes related to regulatory challenges, innovation potential, and investor perception. The integration 

of quantitative and qualitative results allowed for triangulation, improving the depth, reliability, and 

credibility of the findings. 

Reliability, validity, and ethical considerations 

To ensure the reliability and validity of the data, several measures were implemented. The internal 

consistency of the questionnaire constructs was verified using Cronbach’s alpha, which produced a 

coefficient value exceeding 0.80, indicating high reliability. Construct validity was established through 

expert reviews and consistency with established sustainability performance metrics. Ethical clearance 

was obtained prior to data collection, and all participants were informed about the study’s objectives, 

their voluntary participation, and confidentiality of responses. Data were anonymized and securely 

stored to uphold research ethics and data integrity. 

Results 

The study first examined the global adoption patterns of different sustainable financing instruments. As 

shown in Table 1, Green Bonds emerged as the most widely adopted financing model with the highest 

mean adoption score (4.36), followed closely by Sustainability-Linked Loans (4.05). These instruments 

have become mainstream due to their strong alignment with international environmental goals and 

investor confidence in their performance. Public–Private Partnerships (PPPs) were also found to play a 

significant role in facilitating large-scale infrastructure financing, particularly in developing economies. 

In contrast, Blended Finance Mechanisms recorded the lowest mean score (3.12), indicating that 

although conceptually strong, these models are still in the nascent stages of development. The 

comparative performance of these financing instruments is visually illustrated in Figure 1, which 

presents a radar chart showing the relative adoption scores of each model globally. 

Table 1. Descriptive Statistics of Sustainable Financing Instruments (2010–2021) 

Financing Model Type Mean Adoption 

Score (1–5) 

Standard 

Deviation 

Relative 

Importance (%) 

Global Adoption 

Rank 

Green Bonds 4.36 0.62 26.7 1 

Sustainability-Linked 

Loans 

4.05 0.71 24.8 2 

Public–Private 

Partnerships (PPPs) 

3.88 0.78 22.4 3 

Impact Investment 

Funds 

3.54 0.83 17.9 4 

Blended Finance 

Mechanisms 

3.12 0.90 8.2 5 
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Figure 1: Radar Chart Comparing Mean Adoption Scores of Financing Models. 

The relationship between financing instruments and sustainability performance indicators was analyzed 

through correlation analysis. As summarized in Table 2, Green Bonds exhibited the strongest positive 

correlation with key sustainability outcomes, including energy efficiency (r = 0.82, p < 0.01) and carbon 

emission reduction (r = 0.77, p < 0.01). Sustainability-Linked Loans also demonstrated significant 

correlations across all performance indicators, reinforcing their role in encouraging environmentally 

responsible construction. These results underscore that financial instruments explicitly tied to 

environmental performance targets yield more measurable sustainability outcomes compared to 

traditional funding mechanisms. 

Table 2. Correlation Matrix between Financing Models and Sustainability Performance 

Indicators 

Variables Energy 

Efficiency 

Carbon Emission 

Reduction 

Resource 

Efficiency 

Financial 

Stability 

Green Bonds 0.82** 0.77** 0.74** 0.69** 

Sustainability-Linked Loans 0.76** 0.72** 0.68** 0.65** 

Public–Private Partnerships 0.61** 0.57* 0.55* 0.53* 

Impact Investment Funds 0.48* 0.45* 0.43* 0.41* 

Blended Finance Mechanisms 0.39* 0.34 0.31 0.29 

p < 0.01, p < 0.05 

To identify the major determinants influencing sustainability outcomes, multiple regression analysis 

was conducted with the Sustainability Performance Index as the dependent variable. The results, shown 

in Table 3, indicate that the type of financing model (β = 0.421) and policy and regulatory framework 

(β = 0.298) were the strongest predictors of sustainability success (p < 0.01). Additionally, institutional 

and investor support (β = 0.255) also had a significant impact, while project scale was not statistically 

significant. The overall regression model explained 79% of the variance (R² = 0.79), demonstrating a 

robust fit. This implies that policy backing and innovation in financial instruments are more crucial than 

project size in determining sustainability outcomes within the construction industry. 

Table 3. Multiple Regression Analysis (Dependent Variable: Sustainability Performance Index) 

Predictor Variables β Coefficient Std. Error t-Value Significance (p) 

Type of Financing Model 0.421 0.061 6.89 0.000** 
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Policy and Regulatory Framework 0.298 0.072 4.14 0.002** 

Institutional and Investor Support 0.255 0.068 3.76 0.004** 

Market Development Level 0.211 0.074 2.85 0.010* 

Project Scale 0.083 0.056 1.44 0.153 (ns) 

Constant 0.412 0.092 4.48 0.000** 

R² = 0.79, Adjusted R² = 0.76, F(5, 94) = 35.12, p < 0.001 

The study’s cross-country analysis revealed varying levels of maturity in adopting sustainable financing 

practices. Using cluster analysis, three distinct groups were identified based on financing adoption and 

institutional readiness. Figure 2 illustrates the Cluster Dendrogram of Global Sustainable Financing 

Maturity, which categorizes nations into three clusters. Cluster 1 (USA, UK, Germany, Japan, and 

Canada) represents high-maturity markets characterized by established regulatory systems and 

widespread ESG integration. Cluster 2 (China, India, UAE, and Brazil) denotes moderate maturity with 

ongoing policy development and partial adoption of sustainable instruments, while Cluster 3 (South 

Africa, Indonesia, and Vietnam) represents low-maturity markets with limited access to green financing 

and underdeveloped sustainability frameworks. The clear separation among clusters demonstrates the 

uneven distribution of sustainable financing capacity worldwide, influenced by economic status and 

institutional support mechanisms. 

 

Figure 2: Cluster Dendrogram of Global Financing Maturity (clean hierarchical cluster diagram). 

To further explore the underlying factors driving sustainable construction financing, Principal 

Component Analysis (PCA) was conducted. The results, presented in Table 4, show that four major 

components accounted for 100% of the total variance in the data. The Policy and Institutional 

Framework contributed the highest explained variance (32.4%), followed by Financial Innovation and 

Accessibility (28.7%), Market Development and Maturity (21.6%), and Investor Awareness and ESG 

Integration (17.3%). The PCA scree plot (Figure 3) clearly indicates the dominance of the first two 

components, highlighting the significance of regulatory and financial infrastructure in shaping global 

sustainability outcomes. These findings confirm that policy alignment, combined with financial 

innovation, forms the backbone of successful sustainable construction financing systems. 

Table 4. Principal Component Loadings of Major Influencing Factors 
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Components Factor Loadings Explained Variance (%) 

Policy and Institutional Framework 0.872 32.4 

Financial Innovation and Accessibility 0.841 28.7 

Market Development and Maturity 0.776 21.6 

Investor Awareness and ESG Integration 0.738 17.3 

Total Variance Explained — 100.0 

 

 

Figure 3: PCA Scree Plot of Influencing Factors. 

The qualitative analysis of expert interviews provided additional context to the quantitative findings. 

As summarized in Table 5, the most frequently discussed themes included policy incentives and 

regulatory gaps (76% mentions), investor awareness and risk perception (68%), and institutional 

collaboration and transparency (64%). Respondents emphasized that inconsistent regulatory 

frameworks and limited understanding of green finance returns remain major challenges in developing 

markets. Interestingly, over half the participants (57%) highlighted the growing influence of digital 

technologies, particularly artificial intelligence and blockchain in enhancing transparency and 

traceability in financing flows. This finding suggests a promising direction for future integration of 

technological solutions in sustainable finance governance. 

Table 5. Key Themes and Frequency of Mentions in Expert Interviews 

Theme Identified Frequency of 

Mentions (%) 

Key Insight Summary 

Policy Incentives and 

Regulatory Gaps 

76 Need for standardized green finance 

regulations globally 

Investor Awareness and Risk 

Perception 

68 Limited awareness on sustainable financing 

returns 

Institutional Collaboration 

and Transparency 

64 Importance of public–private cooperation 

Technological Integration 

(AI, Blockchain) 

57 Digital tools enhancing financial traceability 

Cost–Benefit Imbalance 52 Perceived higher initial costs hinder adoption 
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Discussion 

Emerging dominance of green bonds and sustainability-linked loans 

The findings of this study clearly indicate that Green Bonds and Sustainability-Linked Loans have 

become the most dominant instruments in financing sustainable construction worldwide. As revealed 

in Table 1 and illustrated in Figure 1, these models achieved the highest mean adoption scores, reflecting 

their increasing acceptance among investors, developers, and policymakers. This dominance can be 

attributed to the rising global demand for climate-resilient infrastructure and the shift toward 

environmentally responsible investment portfolios. The results align with previous studies, such as 

those by Işık, (2022) and Onuoha et al. (2021), which observed that green bonds not only provide stable 

financial returns but also offer measurable environmental impacts. The correlation results from Table 2 

further confirm that projects financed through green bonds and sustainability-linked instruments exhibit 

higher levels of energy efficiency and carbon reduction, reinforcing their role as key enablers of the 

sustainable development agenda (Dell’Anna et al., 2022). 

Policy frameworks and institutional support as critical success factors 

The regression results presented in Table 3 highlight the substantial influence of policy and institutional 

frameworks in driving sustainable construction financing outcomes. Specifically, the type of financing 

model (β = 0.421) and policy and regulatory framework (β = 0.298) were found to be the strongest 

predictors of sustainability performance. This finding underscores the importance of an enabling policy 

environment and coherent financial regulations in facilitating green investment (Ng, 2018). Nations 

with clearly defined environmental policies, green certification systems, and fiscal incentives for 

sustainable projects are more likely to attract investment capital and encourage private sector 

participation. These results are consistent with Ojo-Fafore et al. (2021), who emphasized that coherent 

institutional governance frameworks increase investor confidence and reduce perceived financial risks. 

Therefore, governments play a pivotal role in bridging the gap between policy design and market 

implementation by promoting green financial literacy, standardizing reporting systems, and aligning 

regulatory mechanisms with global sustainability standards (Antipin & Trufanova, 2021). 

Uneven global distribution of sustainable financing maturity 

The cluster analysis depicted in Figure 2 demonstrates a marked global disparity in the maturity levels 

of sustainable construction financing. Countries in Cluster 1 including the USA, UK, Germany, Japan, 

and Canada are characterized by highly developed financial markets, strong ESG reporting mandates, 

and long-term sustainability strategies. In contrast, emerging markets like China, India, UAE, and Brazil 

(Cluster 2) exhibit moderate levels of adoption, primarily driven by public–private partnerships and 

pilot green finance programs. The low-maturity group (Cluster 3), comprising developing nations such 

as South Africa, Indonesia, and Vietnam, faces structural and financial challenges, including limited 

access to capital and underdeveloped regulatory frameworks (Geng et al., 2018). This uneven 

distribution highlights the need for targeted international cooperation, technical assistance, and 

knowledge-sharing platforms to promote inclusive sustainable financing adoption (Aalbers, 2015). 

These findings align with OECD (2021) and World Bank (2020) reports that emphasize regional 

inequalities in access to green capital as a key constraint on global sustainability progress. 

Financial innovation and investor awareness as key drivers of transformation 

The Principal Component Analysis (PCA) results (Table 4 and Figure 3) reveal that policy and 

institutional frameworks and financial innovation and accessibility collectively explain more than 60% 

of the total variance in sustainable financing effectiveness. This indicates that both the structural 

foundations and the creative evolution of financial products are essential for long-term sustainability 

transformation. Financial innovation, including the introduction of green securitization, blended finance 

mechanisms, and impact investment funds, allows for the diversification of funding sources and risk 

mitigation (Bielenberg et al., 2016). At the same time, investor awareness and ESG integration play a 
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crucial role in scaling these models. However, as highlighted in Table 5, limited investor awareness and 

perceived risk remain barriers in many emerging economies. These insights are consistent with He et 

al. (2022), who observed that the success of sustainable finance depends as much on financial literacy 

and risk transparency as on policy support. 

The central role of technology in improving financing transparency 

Qualitative insights from expert interviews emphasize that technological innovation particularly 

through blockchain, AI, and digital finance platforms is emerging as a transformative force in 

sustainable construction financing. The experts widely acknowledged that digital technologies enhance 

accountability, improve traceability of financial flows, and strengthen stakeholder trust (Jones & Stead, 

2020). These innovations are particularly important in mitigating the issues of data asymmetry and 

misreporting that often undermine green financing credibility. The integration of AI-based 

sustainability assessment tools and blockchain-enabled tracking systems has also been linked with 

improved efficiency in fund allocation and performance evaluation. This observation aligns with recent 

advancements noted by UNEP (2020), which advocate for the fusion of digital finance and sustainability 

principles to achieve more transparent and scalable green investment ecosystems (Devine et al., 2022). 

Bridging the gap between policy intent and practical implementation 

While global interest in sustainable financing continues to grow, the study reveals a persistent gap 

between policy formulation and practical implementation especially in developing and transitional 

economies. Although national strategies often acknowledge sustainability goals, institutional and 

market constraints frequently impede their realization. The discussion of qualitative findings (Table 5) 

shows that inconsistent regulations, lack of standardized sustainability metrics, and the perception of 

high initial costs are major deterrents to adoption. Bridging this gap requires a more integrated approach 

that combines regulatory alignment, incentive-based financing, and capacity-building initiatives (Alusi 

et al., 2013). The establishment of unified sustainability reporting frameworks and international 

certification systems can facilitate comparability and attract cross-border investments (Siniak et al., 

2020). 

Theoretical and practical implications of the findings 

The findings of this research contribute to both theoretical and practical understandings of sustainable 

construction finance. Theoretically, they reinforce the notion that sustainable financing is not a singular 

financial innovation but a complex system shaped by interdependent factors such as governance, 

institutional support, and financial innovation (Ebekozien et al., 2022). Practically, the results provide 

actionable insights for policymakers, financial institutions, and developers. Policymakers can use these 

insights to design adaptive frameworks that integrate green incentives, while financial institutions can 

enhance product design by aligning their portfolios with sustainability performance indicators. For 

construction firms, adopting ESG-aligned financing models can lead to long-term cost savings, brand 

enhancement, and compliance with international green standards. 

Conclusion 

This study concludes that sustainable construction financing models have become a vital mechanism 

for promoting environmentally responsible and economically viable development in the global property 

market. Between 2010 and 2021, instruments such as Green Bonds and Sustainability-Linked Loans 

emerged as the most effective tools for integrating sustainability into construction finance, driven by 

supportive policy frameworks, institutional strength, and growing investor awareness. The findings 

reveal that nations with well-developed regulatory systems and innovative financial mechanisms 

achieve significantly higher sustainability performance than those with weaker institutional 

infrastructures. However, regional disparities persist, particularly in developing economies where 

limited access to green capital and regulatory inconsistencies hinder adoption. The study emphasizes 

that the effectiveness of sustainable financing depends not only on financial innovation but also on 

coherent governance, technological transparency, and stakeholder collaboration. Therefore, a global 
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effort toward policy harmonization, financial inclusivity, and digital integration is essential to scale up 

sustainable construction practices and ensure a resilient, low-carbon future for the property sector 

worldwide. 
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