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Abstract  

The aims of this paper to focused on the coupling of financial technology (Green Fintech) and 

sustainable practices is shaped the future of infrastructure development and environmental 

responsibility. This paper examines the interrelated nature of Green Fintech, Infrastructure, the 

Carbon Market, and Sustainable infrastructure for the benefit of low-carbon economies. Green 

Fintech, through mechanisms such as green bond rates, Fintech penetration, and ESG investment 

indices, drives activity in the Carbon Market by facilitating carbon credit trading, pricing, and 

emissions certification. methodological this paper adopts qualitative approach and revised previous 

papers which related, to address the research gap and suggest new integrated model. 

1 Introduction 

Greenhouse gas emission consider one of the major impact on global climate changes around the world, 

these Leads to extreme high temperature and increasing seas level (Gambhir et al., 2022; Adamo et al., 

2021). in recent response to that challenges on environment, many countries worldwide have incited 

initiatives to carbon emission reduction. 

The urgency of addressing climate change and environmental deterioration has put civil engineering 

and construction industries on the global lookout for advancements on sustainable development 

(Ajirotutu et al., 2024). Civil engineering is one of the industries with the highest output of greenhouse 

gases. Construction and building activities contribute to nearly 39 percent of the global carbon dioxide 

emissions (IEA 2021). On the other hand, the rapid growth of digital innovation within environmental 

finance, especially the emergence of Green Fintech and carbon markets, offers a remarkable innovation 

opportunity (Liu et al., 2023). This paper is concerned with the application of Green Fintech and carbon 

markets in civil engineering for the advancement of sustainable infrastructure, carbon footprint 

mitigation, and environmental accountability enforcement. 

Green Fintech definition is the development of financial technology innovations for environmental 

protection (Chueca Vergara and Ferruz Agudo 2021). This includes a various of components, main 

components are carbon accounting on the blockchain, sustainable investment platforms, and AI-powered 

carbon foot printing (Chen et al., 2023). In engineering projects, these tools can provide transparency, 

facilitate the real time monitoring of carbon emissions, and encourage the form of construction projects 

that utilize smarter, energy-efficient designs with machine learning and advanced analytics. Green 

Fintech also facilitates access to capital for low-emission construction projects by promoting green bonds 

and climate-financing crowdfunding and provides a financial incentive to engage in low-carbon 

construction (Alsmadi et al., 2023; Yip & Bocken, 2018). 

The emergence of carbon markets, in conjunction with the Green Fintech movement, facilitates the 

trading of carbon credits and offsets. These carbon markets operate under the "cap and trade" framework 

or through voluntary offsetting, enabling enterprises to acquire emission credits that stem from activities 

aimed at reducing carbon emissions (Lema et al., 2025).  

In this context, Green Fintech can act as a bridge between engineering systems and environmental 

finance (Kaifeng and Chuanzhe 2011). in addition, BIM platforms could tack embodied carbon through 

tracking smart contracts. Blockchain technology (BT) can help the construction industry to achieve high 

productivity taking situational instances of Payments in Project Management (PPM), Procurements in 

Supply Chain Management (PSCM), and Building Information Modeling (BIM) using Smart Asset 

Management (SAM) Prakash and Ambekar (2020). 

 Furthermore, in recent years both regulators and policy makers works together to bring frame to align 

with this gathering. Governments and organizations are focusing on the role of digital finance and carbon 
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pricing to meet climate commitments under the Paris Agreement (Digitemie et al., 2024). projects which 

qualifying for public funds or financing from banks are usually demonstrate low carbon impact, matches 

with sustainable development goals and have high transparency in environment data. (Lagoarde-Segot, 

2020).  

However, green Fintech and sustainability integration present some challenges. technological barriers 

consider main challenge to connect both together, also lack of carbon accounting standardized practices 

and stakeholder's resistance are representing the challenges. thus there are needs for collaboration 

between education, and policy innovation to unlock the full potential of Green Fintech and carbon market 

tools in the engineering domain. 

This paper investigates the intersection of Green Fintech, carbon markets, and civil engineering, with 

a focus on enabling sustainable infrastructure. It aims to (1) identify key Green Fintech tools applicable 

to the engineering sector, (2) evaluate the potential and limitations of carbon market participation by 

infrastructure projects, and (3) propose a framework for integrating these elements into civil engineering 

practice. Through this exploration, the study contributes to the growing discourse on climate-smart 

infrastructure and the role of digital finance in accelerating the transition to a sustainable built 

environment. 

2 Literature Review 

sustainability goals considered an essential goal nowadays, as footprint of projects play vitals in 

environment in general.  and creating of carbon credits is methods to reduce the pollutions, these methods 

need to future direction on changes to an incentives or in taxes, as new future direction to control these 

impacts integration of green Fintech and carbon markets in civil engineering presents a promising 

pathway toward sustainable infrastructure (Luo et al., 2021; wang et al., 2022). according to that Van 

Tam et al., (2024) found that the top-priority strategies for NZCBs included raising awareness, 

developing project-specific emission reduction roadmaps, and increasing renewable energy utilization. 

For promoting carbon credits, the prioritized strategies involved tax reduction, integrating emission 

reduction criteria into tender documents, and awarding technical points to contractors with emission 

reduction solutions. 

Previous studies that integrate green finance and sustainability in general such as udeagha and 

Muchapondwa, (2023) found that BRICS economics that adopt green Fintech in energy innovations lead 

to promote environmental sustainability, also Gupta, (2025) suggest that the smart contracts, AI and IoT 

in Green Fintch has great accelerating moving toward sustainable global economy (Gupta, 2025). 

integrated Carbon Markets: these markets works to incorporate the capitals to invest in engineering 

climate projects, through adopted the carbon taxes funds in new environment projects (Li et al., 2025). 

Carbon Credits: it is a measurable criteria used to how can the organization got benefit from 

footprint, which can lead these organizations to enhance their market values (Zeng et al., 2024). 

Green Infrastructure (Gi): adoption of (Gi) in engineering projects can significantly reduce 

greenhouse gas emissions, improve water quality, and reduce power consumptions, which finally 

addressing both environmental and infrastructural challenges (Ai and Yan, 2024). 

Blended Approaches: Combining natural capital with engineering solutions (green-gray approaches) 

can enhance water security and reduce costs associated with traditional infrastructure (Vörösmarty et al., 

2021). 

recent still integration of both green Fintech and carbon markets have challenges and lack 

implementations, the new technologies such as Fintech can play a potential in future to solve this matter. 

Addressing these disparities is crucial for achieving sustainable infrastructure on a global scale. 

Green Fintech: Emerging Tools for Sustainable Development 

sustainable finance and digital innovations convergence together through green financial technology 

(green Fintech), to facilitating the environmentally responsible economic activities. green Fintech 

encompasses technologies such as artificial intelligence (AI), Internet of Things (IoT) and blockchain to 

promote environmental performance across industries (Chen et al., 2023). several previous studies that 

have indicate the impact of Fintech on green development and sustainability, while studies focused on 

the impact on carbon emission. Tao et al. (2022) and Cheng et al. (2023) confirm that Fintech 
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technologies reduces greenhouse gas emissions. These applications and tools increasingly being adopted 

to assess carbon footprints, and green investment projects.  

block chain revolution has gained attention in the various fields in industries, in climate finance space 

specially, making it suitable for carbon tracking and green bond verification. Xu,w et al. (2023) 

highlighted that blockchain platforms allow for monitoring of emissions through adoption of smart 

contracts in construction industry that struggle with carbon accountability. in other hand, such AI 

platforms are emerging to optimize energy efficiency in infrastructure, predict environmental risks, and 

automate sustainability metrics (Zhang et al., 2022). 

Era of finch focused on how adopt technology in finance, while green Fintech represent new 

applications and technologies helps on control emission in environment, while integrate these new 

applications in finance to control projects emission represents in nascent stage. Yip and Ochinanwata et 

al., (2024) highlighted, the institutional barriers, lack of digital transformation infrastructure slow down 

the pace of innovation diffusion.  

Carbon markets are designed to reduce greenhouse gas emissions through market-based incentives. 

They allow entities to buy and sell carbon credits, each representing one metric ton of CO₂-equivalent 

emissions (Nevzorova, 2024). The two main types of carbon markets are compliance markets (regulated 

by governments) and voluntary markets (driven by corporate or consumer demand) (Ahonenet al., 2022). 

These mechanisms are becoming increasingly relevant for the construction and civil engineering 

industries, which are seeking cost-effective pathways to decarbonization. 

Policy, Standards, and Global Frameworks 

International policy frameworks such as the Paris Agreement and the United Nations Sustainable 

Development Goals (SDGs) have laid the groundwork for a shift toward climate-resilient infrastructure. 

National governments and multilateral development banks are increasingly embedding carbon reduction 

targets into public infrastructure funding criteria. Ozili (2022) notes that green finance mechanisms, 

including climate bonds and blended finance models, are being adapted for infrastructure development, 

creating opportunities for civil engineering firms that align with environmental benchmarks. 

However, the regulatory landscape for Green Fintech and carbon markets remains fragmented. A 

study by Hou et al. (2022) finds that while countries such as China, the EU, and the US have made strides 

in developing digital finance standards for sustainability, there is little cohesion in how carbon emissions 

from infrastructure are measured or priced globally. This makes it difficult for engineering firms to 

navigate or leverage carbon markets efficiently. 

Recent shifts in policy and public awareness are pushing the industry to adopt greener practices, 

including lifecycle assessments (LCAs), circular construction techniques, and low-carbon building 

materials (Liu et al., 2021). The integration of digital technologies into civil engineering commonly 

referred to as "smart infrastructure" has become a key driver of sustainability. Tools like Building 

Information Modeling (BIM), Geographic Information Systems (GIS), and digital twins enable more 

accurate modeling of environmental impacts and support better decision-making (Wang et al., 2022). 

In this context, Green Fintech can act as a bridge between engineering systems and environmental 

finance (Kaifeng and Chuanzhe 2011). For example, a blockchain-integrated BIM platform could 

automatically track embodied carbon and trigger smart contracts for issuing carbon credits based on 

verified reductions. Studies by Prakash and Ambekar (2020).  suggest that integrating such technologies 

could drastically enhance accountability and incentivize sustainability in infrastructure projects. 

New technologies such as block chain and smart contacts can enhance secure and provide trustable 

tracking and trading of carbon credits, and decreasing fraud (Gulati et al., 2025; Li et al., 2025). while 

yet most of implementation still invalidate in real construction projects (Rodrigo et al., 2020). Besides, 

(Cheng et al 2023) identify the impact of Fintech on carbon emissions by examining China’s. This results 

found that Fintech and carbon emissions are part of a complicated ecology integration influenced by 

various economic and societal factors. 

literature models reveal that external environmental and policy, managerial support and technological 

significantly impact blockchain uptake in construction sector organizations. behind that, Smart contract 

systems leading to information accuracy, trading carbon credits workflows, and supply chain 

transparency though linking these to carbon credit issuance remains a research frontier. while reviews in 

Fintech for carbon credit markets detect methods for future price prediction and emissions forecasts, but 

mostly targeting finance professionals not civil infrastructure contexts (Gopal and Pitts 2025).  

file:///C:/Users/user/Desktop/jor/book/V%202.1/ok/www.zjjb.zuj.edu.jo


Al-Zaytoonah University Journal of Business, Vol. 01 No. 03, 2025 

ISSN Number: Print: 3107- 2178 / Online: 3107- 2186 

Copyright © Al-Zaytoonah University of Jordan (ZUJ) 

Journal website: www.zjjb.zuj.edu.jo 
 

 

 

4 

 

3 research Gaps & Opportunities 

Lack of Sector Specific Applications: Green Fintech especially blockchain, smart contracts, and 

tokenization is revolutionizing carbon markets by enhancing transparency and reducing transaction costs. 

There is little to no tailored application of these Fintech tools specifically to civil engineering projects, 

such as infrastructure retrofitting, green buildings, or sustainable materials. Engineering firms lack 

accessible platforms or use-cases to actively participate in carbon credit trading or integrate them into 

project planning (Vilkov and Tian 2023). 

Poor Integration Between Engineering Design & Carbon Finance: Lifecycle analysis tools exist in 

civil engineering, and carbon finance models exist in Fintech, but they operate in silos. There is no 

framework to integrate lifecycle carbon emissions with Fintech tools (e.g., carbon token valuation, 

forecasted pricing) directly into BIM or engineering design workflows. Designers and project managers 

cannot factor carbon finance into early decision-making, missing economic incentives for greener 

solutions (Karakosta and Papathanasiou 2024). 

according to lack of empirical projects that applied green Fintech in sustainable civil engineering 

projects, without empirical data the effectiveness and accuracy still remain unproven (Mammadov, W., 

et al. 2024). Regulatory and policy support for green Fintech integration in projects still weak, there are 

no frameworks that support or incentivize civil engineering firms to adopt Fintech-enabled carbon 

accounting or participate in voluntary carbon markets. while there are lack of studies that on construction 

project adoption of carbon credits in Fintech. 

Although the body of literature has examined the impacts of green Fintech, evidence 

on how green Fintech affects projects carbon abatement remains under-explored and 

unnourished. 

4 Suggested model  

integration of green Fintech and carbon markets in civil engineering projects infrastructure will provide 

a controllable system where easy to tracking, according to the study gap, these paper suggests the 

following model under path name, Integrated Green Fintech- Carbon Market Framework (IGFCM) for 

sustainable Infrastructure projects. 
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Figure 1: Integrated Green Fintech- Carbon Market Framework (IGFCM) 
Then this study suggests regulatory to adopt platforms in civil engineering projects that can tracking 

emission and carbon, while these platforms connected with financial systems to calculate or standardize 

scale for each project or constructor, these points can be benefited in financial incentives.  

5 Conclusion  

This paper provides insight on how to combining the Green Fintech solutions into carbon markets, offers 

transformative potential for civil engineering projects. This study began with a robust quantitative 

approach to show the integration of green Fintech and carbon emission of engineering project. After all, 

this technology and applications have proven to be transformative. 

Technologies such as blockchain, artificial intelligence (AI), digital accounting carbon platforms and 

carbon credit trading systems, can be better measures in civil engineering projects. through these 

technologies could be easier to measure, report, and verify emissions. This digital-financial synergy not 

only supports the decarbonization of infrastructure projects but also aligns them with global climate goals 

and ESG frameworks. 

The paper discussed how Green Fintech Emerging Tools for Sustainable Development, Carbon 

Markets Mechanisms and Opportunities, Policy, Standards, and Global Frameworks and how Civil 

Engineering contribute the Sustainability Transition. While the Research Gaps and Opportunities 
generates to suggest a measurable framework to integrate green Fintech and emission (carbon market) 

impact on sustainable infrastructure. 
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