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ABSTRACT

Increasing energy efficiency is main goals of economies today to support the global economy.
The UN General Assembly has recommended that the SDG7 recommendations be considered in
order to increase energy efficiency. The paper provides an insight of the theoretical framework
that digital finance uses to enhance sustainability and financial efficiency before putting forth three
theories. Next, different financial efficiency levels in 31 Chinese provinces are assessed using a
DEA-BCC model and a super-efficiency DEA model.

Using the anticipated financial efficiency values, an LSDV model, and a random effects model
that has encountered for cross-sectional correlation issues, each of the three hypotheses is further
examined in this study. The results demonstrate that (i) every Chinese region's enhanced financial
efficiency is primarily driven by technology innovation, with the scale effect's contribution to this
improvement decreasing;

Both the depth of acceptance and the coverage reach of digital finance are crucial aspects in the
development of financial efficiency, with the latter having a greater beneficial effect. (ii) A
significant factor in improving regional financial efficiency is the emergence of digital finance. In
order to attain sustainable financial inclusion and gain a better understanding of Relation and
effective aspects the between digital finance, financial efficiency, and sustainability, policymakers
and financial institutions can find this study to be a helpful resource.
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INTRODUCTION

An estimated $4 trillion USD is needed each year to meet the 17 Sustainable Development Goals
(SDGs) and keep global warming to 2°C. However, only 35% of the required funds are covered
by the $2.5 trillion USD investment gap. The cost of removing carbon from the atmosphere might
reach $535 trillion USD by 2100 if immediate action is not taken. This expense may be drastically
reduced to $100-200 billion USD yearly if carbon emissions were immediately reduced at a rate
of 6% annually starting in 2013. To meet this challenge, financial reform, technological
innovation, and political commitment are essential.
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The global financial community is pushing for creative solutions, and sustainable finance is
gaining traction. The IMF/World Bank's Bali Fintech Agenda, the G20 report, and other initiatives
highlight how financial technology, or fintech, may lower costs and open up opportunities for
sustainable investment. Potential remedies for removing obstacles to sustainable finance and
developing new financial products and marketplaces include blockchain, artificial intelligence
(Al), and 10T. In order to save resources, advance societal well-being, and support low-carbon
economic models, governments and financial institutions must collaborate.

GREEN GROWTH AND SUSTAINABLE FINANCE

Green growth separates pollution from economic advancement by combining environmental
preservation with economic development. It guarantees economic growth while supplying the
resources required for social and industrial endeavours. Reducing, reusing, and recycling are
examples of green financial practices that already adopted by developed countries as actions. The
"green economy™ has appeared as a result of as a factor of initiates to support sustainability and
re-establish ecological equilibrium.

The goal of green technology innovation is to maximise resource effectiveness while minimizing
environmental effect. Pollution is mostly caused by industries like heavy chemicals and metal
smelting. Businesses in China aim to modernize by implementing green technologies. However,
their capacity to modernise infrastructure in an eco-friendly way is hampered by financial
limitations. Adoption of green technology is restricted by local financial agencies' stringent
profitability and risk requirements. In contrast to conventional green finance, digital financing
allows for greater access and innovation by fusing digital technology with financial services.

SUSTAINABLE DIGITAL FINANCE

The term "sustainable digital finance" describes financial agreements and funding that make use
of digital ecosystems, such as:

* Digital tokens and blockchain: guaranteeing transaction transparency.

* Peer-to-peer lending and crowdsourcing: increasing finance access.

* Big data and artificial intelligence: improving green investment decision-making.
* Internet of Things (IoT): Enhancing environmental effect monitoring in real time.

Fintech innovations improve financial inclusion, lower costs, and promote sustainable markets.
Investment in sustainable finance has increased as collaboration between banks and fintech
companies has changed from rivalry to collaborations. For banks to remain relevant, sustainability
must be incorporated into their strategy frameworks. A potential chance to interact with millennials
who give sustainability top priority when making financial decisions is provided by sustainable
digital finance.
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ROLE OF DIGITAL FINANCE IN SUSTAINABLE INVESTMENT

1. Advances in Online Banking

e Blockchain and Distributed Ledger Technology (DLT): Improves accountability and
transparency in green investments by monitoring renewable energy certificates and carbon
credits.

e Big data analytics and artificial intelligence: finds high-impact investment possibilities and
improves portfolio management.

e Fintech platforms: Make green investments more accessible by allowing for individual
involvement.

Decentralized Finance (DeFi): Creates new opportunities for green funding by using blockchain
technology to deliver financial services without middlemen.

2. Enhancing Capital Flow into Green Investments

¢ Reducing Transaction Costs: Financial obstacles are lessened when middlemen are removed.

e Global Capital Access: Cross-border green investments are made possible by digital
platforms.

¢ Real-time Monitoring & Reporting: Transparency is improved via blockchain-based smart
contracts.

e Financial Inclusion: Makes investments more accessible to marginalized groups.

CHALLENGES TO DIGITAL FINANCE ADOPTION IN GREEN
INVESTMENT

1.

Legal and Regulatory Obstacles
Applications of digital finance in green investments are unknown due to fragmented legal
frameworks. To increase investor trust, regulations must be clear and consistent.

. Risks to Data Security and Privacy

Big data is essential to digital finance, thus maintaining confidence requires addressing
privacy and security issues.

. Financial Exclusion and the Digital Divide

Participation in digital green finance is hampered by a lack of financial infrastructure, digital
literacy, and internet access, especially in poor nations.

. Speculation and Market Volatility

Investor trust in long-term green investments may decline due to the volatility caused by the
speculative character of digital assets.
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FRAMEWORK FOR LEVERAGING DIGITAL FINANCE IN GREEN

INVESTMENT

1. Harmonisation of Regulations
To promote sustainable investment, governments must work together to create uniform
legislation for carbon credits, green bonds, and blockchain.

2. Technology Investment
Al, blockchain, and fintech investments are necessary to provide safe and effective digital
finance platforms.

3. Inclusion and Financial Literacy
The gap in financial inclusion can be closed by educational initiatives and easily navigable
digital platforms.

4. Cooperation Among Stakeholders
To develop standardized ESG metrics and sustainability procedures, governments, financial
institutions, IT businesses, and non-governmental organizations must collaborate.

5. Measuring and Reporting Impact
Blockchain and Al-powered automated reporting improves transparency and guarantees that
green investments complement sustainability objectives.

LITERATURE REVIEW

According to Gumashta & Gumashta (2021) and Kamarudin et al. (2021), the theory of green
finance persisted from 2002 to 2006. Its theoretical underpinnings were based on environmental
sustainability and were utilized to incorporate the financial industry into the broader business
world framework.

In a study on green financial development, Kassar and Singh (2019) asked financial firms in
developing and international market countries how much they spend on the economy, society, and
environment.

Financial advancement and environmental sustainability are positively correlated, according to
Tolliver et al. (2020), who investigate the environmental Kuznets curve (EKC) theory in Istanbul.

Numerous environmental and financial advantages have resulted from the expansion of the green
credit scale for businesses. The majority of the existing literature focusses on how green credit
affects businesses that produce significant pollution, including how it is funded and how it affects
performance, R&D expenditures, environmental quality, and debt financing costs.
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Huang and colleagues (2022) [18] investigated the relationship between green funding and green
innovation using the panel threshold model. They discovered a strong positive autocorrelation
between the two. It is recommended that the government reduce regional disparities in sustainable
development since the double-threshold effect test reveals another mechanism, namely that the
driving force of green money will be lessened as environmental supervision improves.

Tian et al. (2022) used the propensity score match—difference-in-differences (PSM-DID) model to
study the relationship between China's green funding policy and the green transformation
mechanism to manage severely polluting firms between 2009 and 2017. Research indicates that
the green finance policy changed the constraints on debt financing for high-polluting industries,
greatly facilitating their green transformation. However, the long-term sustainability of this
positive impact is unlikely.

Kang et al. (2020) investigated how South Korea's Green Credit Policy (GCP) affected the
reduction of pollution in companies' supply chains using a control model. Positive response policy
(GCP) is demonstrated by the results. Following the Green Credit Policy's (GCP) introduction as
a quasi-natural experiment.

Zhang et al. (2021) used a difference-in-differences approach to study China's high-pollution
companies from 2004 to 2017. His research also reveals a short-term impact.

Nenavath (2022) examines the effects of India's green finance regulations on industrial carbon
emissions and business strategic operations between 2010 and 2020 using the semiparametric
difference-in-differences (SDID) method. The results show that green finance legislation can help
both environmental security and commercial investment. Banks should be encouraged by the
government to provide greener loan choices to businesses.

RESEARCH OBJECTIVES

1.To examine how digital finance helps to make sustainable green investments
2. To evaluate how digital financial inclusion affects the promotion of green investments
3. To investigate the efficacy of environmentally friendly digital financial products

CONCLUSION

There are a lot of potential to alleviate the global capital deficit needed to fight climate change
through digital finance and sustainable investing. Traditional financial institutions are important,
but they frequently don't have the funds to support a complete shift to a low-carbon economy. The
enormous sums of money required for carbon capture technologies, sustainable agriculture,
climate-resilient infrastructure, and renewable energy have proven difficult for current financial
systems to produce.

Blockchain, artificial intelligence (Al), and financial technology (fintech) are examples of
breakthroughs that could close this financial gap. These technologies increase access to sustainable
investments, lower transaction costs, improve transparency, and open up new channels for fund
mobilisation.
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For example, blockchain is revolutionising green investment tracking and certification. Real-time
monitoring of environmental outcomes, including carbon credits, the production of renewable
energy, and ESG (Environmental, Social, and Governance) indices, is made possible by its
decentralised and unchangeable ledger. By removing middlemen and guaranteeing that funds are
used as intended, transparency in financial transactions boosts investor confidence and lowers
inefficiencies in cross-border transactions.

By enhancing the detection, evaluation, and optimisation of sustainable initiatives, big data
analytics and artificial intelligence are also transforming green investment strategies. Large
datasets can be analysed by Al-driven systems to identify high-impact projects, assess
environmental hazards, and project investment results. By reducing uncertainty about financial
and environmental returns, machine learning and predictive modelling increase investor
confidence. Institutional investors, who have historically been wary because of perceived dangers,
find green investments more appealing as a result of their enhanced dependability.

By enabling retail investors and individuals in developing countries to take part in sustainability
efforts, fintech innovations like peer-to-peer lending and crowdfunding further democratise access
to green investments. Fintech platforms facilitate the tokenisation of green assets and the issue of
decentralised green bonds, hence expanding investment alternatives and encouraging fractional
ownership. More investors will have access to sustainable investment opportunities as fintech
develops, promoting inclusion in the green transition.

Notwithstanding these developments, a number of issues need to be resolved before digital finance
can completely facilitate sustainable investing. Regulatory ambiguity is still a major obstacle.
While some countries have made strides in creating frameworks for digital finance, blockchain,
and cryptocurrencies, many others lack thorough regulations suited to sustainable investment
applications. The adoption of digital financial solutions in green finance may be delayed as a result
of this legal ambiguity, which raises risks for investors and project developers. To ensure openness
and integrity while reducing legal risks, governments and international organisations must work
together to develop uniform standards for green digital money.

Furthermore, it is crucial to have precise guidelines for calculating environmental impact.
Developing regulations for green bonds and carbon credits based on blockchain technology will
boost investor trust in these financial products. The adoption of digital finance for sustainable
investment will continue to be sluggish and dispersed in the absence of a single regulatory
framework.

Significant obstacles are also presented by technological constraints, especially in areas with poor
internet infrastructure. For digital finance to realise its full potential, dependable internet
connection, safe digital platforms, and reliable data storage solutions are essential. However, these
crucial technology resources are lacking in many underdeveloped countries, where green
investments are most desperately needed. Ensuring fair participation in sustainable finance will
require investment in digital infrastructure and increasing internet accessibility.
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It is also necessary to address worries about how digital financial technology will affect the
environment. Even though blockchain technology can be more efficient than conventional
systems, some networks—especially proof-of-work blockchains like Bitcoin—use a lot of energy.
Adoption of energy-efficient blockchain methods, including proof-of-stake systems, is required to
address this problem. Digital finance will be more in line with sustainability goals if eco-friendly
digital financial solutions are adopted.

In conclusion, increasing the flow of capital into sustainable, low-carbon initiatives requires
creating an atmosphere that is favourable to digital finance. If the proper legislative frameworks,
technology infrastructure, and social participation are in place, digital finance has a special chance
to remove obstacles that have impeded green investment. Digital finance has the potential to
significantly accelerate the green transition by tackling technological and regulatory obstacles. In
addition to aiding in the fight against climate change, this will build a more sustainable and
inclusive future for everybody.
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