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Abstract

This study examines the impact of Green Financial Technology (Green FinTech) adoption
on sustainable portfolio performance in the banking sectors of South Africa, Nigeria, and
Kenya. The sample comprised 30 listed banks across the three countries’ stock exchanges.
Using panel data covering 30 listed banks across South Africa, Nigeria, and Kenya from
2015 to 2024, the study applies a fixed-effects regression model to analyse the relationship
between Green FinTech adoption and sustainable portfolio performance, measured by the
Sharpe ratio. Green FinTech adoption is proxied through digital ESG disclosure indices
and transaction volumes on climate-focused investment platforms, while GDP growth and
firm size serve as control variables. The results reveal that Green FinTech adoption has a
strong, positive, and statistically significant effect on risk-adjusted ESG portfolio
performance (f=0.62, p <0.01). GDP growth and firm size also exhibit significant positive
effects, underscoring the complementary roles of macroeconomic stability and institutional
capacity in advancing sustainable investment outcomes The findings demonstrate that
climate-aligned digital platforms enhance portfolio efficiency by improving transparency,
reducing information asymmetry, and supporting more effective capital allocation toward
green assets. The study concludes that digital financial innovations are key drivers of
sustainable finance success in Africa. Policy implications emphasize the need for
regulatory frameworks that encourage the integration of Green FinTech to support ESG
investing. It is recommended that financial institutions accelerate the adoption of climate-
focused digital platforms to improve sustainable portfolio performance.

Keywords. digital finance, ESG investing, green fintech, risk-adjusted returns,
sustainable portfolio performance

1. Introduction

The global investment landscape has undergone profound transformation in recent
years, primarily driven by the intersection of rapid digital innovation and an escalating
focus on sustainability priorities. Green Financial Technology (Green FinTech) has
emerged as a pivotal enabler in this evolution, offering digital platforms that facilitate
environmentally conscious financial systems and empower investors to integrate
sustainability considerations into their portfolios. These platforms harness advanced
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technologies such as mobile investment applications, blockchain, artificial intelligence
(AI), and robotic-advisory services to streamline access to sustainable investment products,
thereby bridging gaps between investors and green financial markets (Mensah, 2025;
Mbaye, 2024).

In the African context, Environmental, Social, and Governance (ESG) investing is
gaining notable traction as an integral component of sustainable finance (Iliemena-Ifeanyi
etal., 2025). Investors on the continent are increasingly factoring non-financial criteria into
their decision-making processes, recognizing that responsible environmental stewardship,
social inclusiveness, and sound governance practices contribute to long-term value creation
and risk mitigation (Ncube, 2023). ESG performance metrics, including carbon footprint
reduction, workforce diversity indices, and governance quality scores, have become
essential tools for portfolio evaluation and comparative assessment (Iliemena-Ifeanyi et al.,
2025).

The ability of FinTech-enabled platforms to integrate and disseminate such data
enhances transparency, promotes standardized ESG reporting, and broadens access to
diverse investment opportunities that align with sustainability objectives (Adeoye, 2024).
Simultaneously, digital investment platforms are democratizing participation in green
financial markets across Africa by lowering traditional barriers such as high transaction
costs and limited information access.

The real-time data analytics capabilities of Green FinTech, enable investors,
ranging from retail individuals to institutional players to dynamically align their investment
behaviour with evolving climate goals and sustainability benchmarks (Eze, 2022). This
real-time access not only accelerates decision-making but also fosters a more inclusive and
responsive financial ecosystem.

Moreover, Green FinTech platforms play a crucial role in enhancing ESG disclosure
practices by facilitating automated, transparent, and verifiable reporting mechanisms.

Technologies such as blockchain offer immutable records of ESG claims,
increasing investor confidence in reported sustainability outcomes (Okafor, 2023). These
digital disclosures empower investors to better assess the environmental and social impacts
of their investments, fostering more informed capital allocation decisions. Collectively,
these developments signify a paradigm shift in the African investment landscape, where
climate-focused digital platforms are progressively shaping sustainable portfolio
performance and driving capital toward greener, more resilient economic activities.

Despite these advancements, empirical research linking Green FinTech adoption to
tangible portfolio performance outcomes remains limited. Variables such as risk-adjusted
returns (Sharpe ratios), ESG score dynamics, and green capital flows are underexplored
within the African context (Tshuma, 2022). This study filled this gap by examining the
quantitative relationships between Green FinTech usage and sustainable portfolio
performance using robust panel data econometric techniques.

Climate-oriented digital platforms offer a potential solution by improving access,
transparency, and efficiency in green investments. Yet, existing studies (Mensah, 2025;
Adeoye, 2024; Okafor, 2023) often rely on qualitative methods or regional data that do not
reflect broader trends. Many fail to account for FinTech-specific variables or robust
investment performance indicators (Mbaye, 2024; Ncube, 2023; Abebe, 2020). There is
also insufficient evidence linking FinTech-facilitated ESG disclosures to investment
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outcomes. This study addresses current gaps by employing a panel data model to evaluate
the impact of Green Financial Technology (Green FinTech) adoption on sustainable
portfolio performance across African economies.
The specific objectives are to:
(i) Assess the influence of Green FinTech adoption on the risk-adjusted performance
of sustainable (ESG-compliant) investment portfolios in Africa.
(i1) Evaluate how Green FinTech—enabled ESG disclosures and digital transparency
tools affect investor decision-making and sustainable portfolio outcomes.
(iii))Examine the extent to which digital investment platforms (Al analytics, mobile
apps, robo-advisors) enhance access, participation, and capital allocation toward
green investments across African economies.
The remaining part of this paper therefore advanced these specific concerns through
literature review, methodology, Results and Discussions and its Conclusion sections.

2. Literature Review
Conceptual Review

Green Financial Technology (Green FinTech) embodies the fusion of digital
financial innovations with environmental sustainability goals, representing a
transformative force in the evolving landscape of sustainable finance. This concept
includes a broad range of digital platforms, applications, and tools such as robo-advisors,
blockchain verification systems, mobile investment apps, and Al-driven advisory tools that
are specifically designed to promote environmentally responsible financial behaviour and
sustainable investment practices (Mensah, 2025; Mbaye, 2024; Kumwenda, 2024). By
leveraging these technologies, financial markets can increase transparency, accessibility,
and operational efficiency in financing green initiatives, thereby supporting the broader
agenda of sustainable development (Okafor, 2023; Eze, 2022).

The importance of Green FinTech has grown in response to the pressing need for
climate-aligned capital flows and accountability in environmental stewardship. Digital
platforms facilitate real-time data collection and disclosure, automated compliance checks,
and improved investor engagement, which together foster trust and reduce information
asymmetries in sustainable finance (Iliemena-Ifeanyi et al., 2025; Okafor, 2023; Nkosi,
2021). For instance, blockchain-based verification mechanisms offer immutable records of
ESG claims, enhancing transparency in investment processes (Kumwenda, 2024), while
Al-enabled tools allow personalized portfolio construction aligned with ESG criteria,
improving investor responsiveness (Tshuma, 2022).

Environmental, Social, and Governance (ESG) investing constitutes a central pillar
of sustainable finance. It involves the systematic incorporation of non-financial criteria,
environmental impact, social responsibility, and governance quality into investment
analysis and decision-making frameworks (Obeng, 2021; Ncube, 2023). The objective is
dual: to generate competitive long-term financial returns while actively addressing societal
and environmental challenges such as climate change, social equity, and corporate
accountability (Adeoye, 2024; Ojo, 2022).

ESG investing has witnessed increased institutional and retail investor interest,
partly fueled by the accessibility and analytical capabilities enabled through Green FinTech
platforms (Mensah, 2025; Dlamini, 2023). Within the conceptual boundaries of this study,
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several key constructs emerge as critical to understanding the role of Green FinTech in
advancing sustainable investment outcomes.

First, adoption rates of digital green platforms serve as an indicator of technological
diffusion and market acceptance, as evidenced in studies highlighting user engagement
with mobile investment apps and green micro-investment platforms across Africa (Abebe,
2020; Dlamini, 2023). These adoption metrics capture the extent to which investors and
fund managers are integrating digital tools into their decision-making processes.

Second, improvements in ESG performance scores reflect the substantive
environmental and social quality of investments, which may be enhanced through the use
of technology that facilitates better data collection, monitoring, and reporting (Moyo, 2021;
Tshuma, 2022). Despite promising evidence of platform-enabled improvements in
transparency and ESG compliance (Okafor, 2023; Nkosi, 2021), many extant studies have
yet to rigorously link digital adoption to measured changes in ESG scores.

Third, risk-adjusted returns of ESG-aligned portfolios are fundamental to assessing
the financial viability of sustainable investing, especially in emerging African markets
where risk profiles and market dynamics differ markedly from developed economies
(Tshuma, 2022; Mbaye, 2024). While some research points to positive effects of Al and
mobile investment tools on portfolio performance (Tshuma, 2022; Mbaye, 2024), the
literature often lacks longitudinal data and comprehensive econometric modeling to
confirm these relationships conclusively.

Fourth, capital flows directed toward environmentally sustainable financial
instruments including green bonds, renewable energy investments, and carbon trading
platforms represent the financial outcomes of investor preferences and digital platform
facilitation (Adeoye, 2024; Kumwenda, 2024). Studies have documented increasing green
capital allocation linked to digital disclosures and FinTech innovations (Ojo, 2022;
Kumwenda, 2024), though gaps remain in understanding the moderating role of technology
adoption in these flows.

A recurring theme in the literature is the partial disconnect between theoretical
promise and empirical rigour. Many studies provide valuable descriptive insights or
qualitative narratives (Mensah, 2025; Okafor, 2023) but lack comprehensive quantitative
analysis that integrates digital adoption variables with ESG performance and portfolio
returns (Eze, 2022; Obeng, 2021). Others suffer from limited sample sizes, short time
horizons, or omission of relevant macroeconomic controls (Kumwenda, 2024; Wanjiku,
2020), constraining their generalizability and practical applicability.

Consequently, this study underscores the need for integrative empirical frameworks
that holistically assess how Green FinTech adoption influences sustainable investment
performance in African economies. By incorporating metrics on platform usage, ESG score
improvements, risk-adjusted returns, and capital allocation flows, future research can
bridge current knowledge gaps and offer more actionable insights into the transformative
potential of climate-focused digital finance.

Theoretical Framework: Modern Portfolio Theory (MPT)

Modern Portfolio Theory (MPT), first formulated by Harry Markowitz in 1952,
revolutionized investment management by introducing a quantitative approach to portfolio
construction. The core premise of MPT is that investors are rational and risk-averse,
seeking to maximize expected returns for a given level of risk or, alternatively, minimize
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risk for a targeted return through diversification (Markowitz, 1952). This theory
emphasizes the importance of combining assets with varying risk and return profiles to
create an optimal portfolio that lies on the efficient frontier portfolios that offer the best
possible return for a defined level of risk.

In the context of sustainable finance and Green FinTech, MPT provides a critical
framework to understand how ESG-compliant assets can be integrated into investment
portfolios to improve risk-return characteristics. The growing availability of digital tools
such as mobile investment apps, Al-driven advisory platforms, and robo-advisors (Mensah,
2025; Mbaye, 2024) facilitates the systematic inclusion of ESG factors, allowing investors
to diversify not only across traditional asset classes but also along environmental, social,
and governance dimensions.

Empirical evidence supports the applicability of MPT in assessing sustainable
portfolios in Africa. For example, Tshuma (2022) demonstrated that Al-powered
investment tools contributed to enhanced risk-adjusted returns of ESG-aligned portfolios
in Botswana, while Mbaye (2024) found that mobile investment applications in Kenya
supported increased green investment inflows with promising portfolio performance.
These findings suggest that Green FinTech platforms can operationalize the diversification
principles of MPT by providing investors with efficient means to access and manage ESG
assets, thereby potentially reducing portfolio volatility and enhancing returns.

The relevance of MPT to this study lies in its ability to guide the evaluation of how
Green FinTech adoption affects sustainable portfolio performance across African
economies. By leveraging panel data modelling, this study seeks to quantify the effect of
digital green platforms on portfolio efficiency, specifically examining whether increased
FinTech-enabled access to ESG assets translates into superior risk-return outcomes. This
aligns with MPT’s proposition that diversification into assets with varying ESG profiles
can optimize portfolio performance.

Moreover, given the emerging nature of sustainable finance in Africa and the
variability in ESG asset availability and quality (Adeoye, 2024; Ncube, 2023), MPT offers
a structured lens to investigate whether digital innovations can overcome market
inefficiencies and information gaps. The theory also provides a foundation for assessing
how investors balance financial and non-financial objectives when adopting climate-
focused digital tools to construct their portfolios.

Empirical Review

Recent empirical studies investigating the intersection of Green FinTech, ESG
investing, and sustainable portfolio performance across Africa provide valuable insights
but also reveal important research gaps. Mensah (2025) explored investor perceptions of
ESG robo-advisory platforms in Ghana, revealing strong positive sentiment and
willingness to adopt these technologies. However, the study’s reliance on survey data
without incorporating actual portfolio performance metrics or econometric rigor limits its
empirical robustness and precludes any causal inferences about the platforms’ effect on
investment outcomes.

Adeoye (2024) contributed to understanding green bond returns in Nigeria through
regression analysis of bond yield patterns between 2018 and 2023. Yet, the study’s failure
to consider the mediating role of FinTech adoption diminishes its relevance in a context
where digital finance increasingly shapes green capital markets. Similarly, Mbaye (2024)
demonstrated that mobile investment apps in Kenya have facilitated increased green

599



AMEDU JIMOH MICHAEL (PHD)!, ILIEMENA-IFEANYI,
RACHAEL OKWUDILI (PHD)?

investment inflows, though the absence of analysis on risk-adjusted returns and ESG
compliance metrics means the study falls short of linking digital platform adoption to the
quality of sustainable investment performance.

Qualitative work by Okafor (2023) on a blockchain-enabled ESG verification firm
in South Africa highlighted the potential for blockchain to enhance transparency and trust
in ESG disclosures. Nevertheless, the single-case design restricts generalizability, and
without quantitative data on portfolio returns or ESG outcomes, the broader impact of
blockchain on investment performance remains unclear. Complementing this, Ncube
(2023) analyzed ESG index behavior in South Africa using time-series econometrics but
omitted variables reflecting FinTech adoption, thus missing critical insights on how
technological advancements affect ESG index dynamics.

Eze (2022) applied a panel data approach to ESG investments across East African
stock exchanges, offering robust econometric evidence but notably excluding digital
finance indicators. This omission weakens the model’s comprehensiveness and fails to
account for FinTech’s growing role in shaping sustainable finance landscapes.

Tshuma (2022) provided evidence of Al-powered investment tools improving risk-
adjusted portfolio returns in Botswana; however, the weak connection between Al
applications and ESG investment characteristics limits understanding of the tools’
sustainability impacts. Obeng (2021) investigated the influence of ESG ratings on mutual
fund choices in Nigeria, finding that ESG considerations affect investor preferences. Yet,
the study’s short one-year timeframe constrains conclusions regarding long-term
performance implications and sustainable capital allocation.

Moyo (2021) explored carbon trading platforms in Zambia and reported promising
adoption and environmental outcomes, but unclear ESG evaluation criteria undermine
confidence in the sustainability measures used. Abebe (2020) examined user engagement
with green micro-investment platforms in Ethiopia, identifying behavioral factors that
drive adoption. Unfortunately, the study did not link platform usage to actual investment
returns or portfolio outcomes, limiting its practical insights into the financial effectiveness
of digital green finance initiatives.

Further expanding the evidence base, Kumwenda (2024) found that blockchain-
based green finance platforms in Malawi improved capital allocation efficiency and
transparency. Yet, lack of control for macroeconomic confounders such as inflation and
GDP growth raises questions about the specificity of the observed effects. Dlamini (2023)
showed mobile green finance apps in Zimbabwe enhanced portfolio diversification into
green assets, but without risk-adjusted return analysis, the financial quality of this
diversification remains uncertain.

0Ojo (2022) analyzed digital ESG disclosures’ effect on foreign direct investment in
Nigeria’s renewable energy sector, revealing positive investor reactions. However, the
focus on large firms overlooked SMEs, which are crucial for broad-based sustainable
economic development. Nkosi (2021) studied Al-enabled credit scoring’s role in
facilitating green project financing in South Africa, noting increased credit access for
SMEs, but failed to quantitatively link these developments to portfolio performance or
sustainability outcomes.

Wanjiku (2020) investigated climate risk analytics adoption in Kenya’s pension
fund management and its influence on ESG allocations. The study’s cross-sectional design
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and limited timeframe hinder causal inference and restrict understanding of long-term
performance effects. Overall, while these studies collectively enrich understanding of
Green FinTech and ESG investing across Africa, common limitations include insufficient
integration of digital finance variables in econometric models, lack of performance data
(particularly risk-adjusted returns), limited generalizability due to narrow case or survey
designs, and insufficient longitudinal analysis.

These gaps highlight the need for comprehensive panel data studies incorporating
FinTech adoption indicators, ESG performance metrics, and portfolio return analyses to
rigorously evaluate the effect of climate-focused digital platforms on sustainable
investment performance in the African context.

3. Methodology

This study employed a quantitative research design using panel data analysis to
investigate the effect of Green FinTech adoption on sustainable portfolio performance
within the banking sectors of three African countries: South Africa, Nigeria, and Kenya.
The panel data approach enabled the simultaneous examination of cross-sectional and time-
series variations, capturing both country-specific and temporal dynamics over the period
2015 to 2024.

The population comprised 10 listed banks on each of the Johannesburg Stock
Exchange (JSE), Nigerian Exchange Group (NGX), and Nairobi Securities Exchange
(NSE), totaling 30 banks. Given the manageable population size, a census sampling
technique was employed, where all 30 banks were included in the study. This approach
ensured comprehensive coverage of the banking sectors within these key African financial
markets.

Secondary data were sourced from reputable databases and reports. ESG portfolio
performance data, including risk-adjusted returns, were obtained from Bloomberg and
Refinitiv. Green FinTech adoption metrics, such as user activity on climate-focused digital
platforms and digital ESG disclosure scores, were gathered from official FinTech platforms
and regulatory publications. Macroeconomic data, specifically GDP growth rates, were
retrieved from the World Bank database, while firm size was measured by total assets from
banks’ annual financial statements.

The study’s dependent variable, sustainable portfolio performance, was
operationalized using the Sharpe ratio to capture risk-adjusted returns of ESG-aligned
banking portfolios. The key independent variable was Green FinTech adoption, proxied by
transaction volumes on digital climate finance platforms and ESG disclosure indices
facilitated by FinTech solutions. Control variables included GDP growth rate and firm size,
reflecting macroeconomic conditions and organizational scale that could influence
portfolio outcomes.

The panel regression model adapted from Tshuma (2022) is specified as:
Performancei=a+ B1FinTechAdoptioni + B2GDPGrowthit + B3FirmSizei + pi + At + €t
Where Performance;; is the risk-adjusted return for bank 1 at time t; FinTech Adoption it
measures Green FinTech usage; GDP Growth;; and Firm Sizei: serve as controls; pi and At
capture bank-specific and time-specific effects; and eit is the error term. The Hausman test
was employed to choose between fixed and random effects, ensuring proper control for
unobserved heterogeneity. Data analysis was conducted using Stata version 17.
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4. Results And Discussion

This section presents the empirical findings of the study on the effect of Green
FinTech adoption on sustainable portfolio performance in the banking sectors of South
Africa, Nigeria, and Kenya. The results include descriptive statistics and panel regression
outcomes, which collectively provide insight into the relationships among Green FinTech
usage, ESG portfolio performance, and control variables over the period 2015-2024.
Descriptive Statistics

Table 1 presents the descriptive statistics for the key variables: sustainable portfolio
performance (measured by the Sharpe ratio), Green FinTech adoption indicators, GDP
growth rate, and firm size (total assets).

Table 1

Descriptive Statistics

Variable Country Mean Std. Dev. Min Max

Sharpe Ratio South Africa  0.90 0.30 0.30 1.55
Nigeria 0.80 0.36 0.20 1.60
Kenya 0.78 0.34 0.22 1.50

Green FinTech Adoption ~ South Africa  0.55 0.20 0.20 0.85
Nigeria 0.40 0.22 0.10 0.75
Kenya 0.38 0.23 0.10 0.70

GDP Growth Rate (%) South Africa 2.1 1.2 -1.2 3.9
Nigeria 3.5 1.8 0.5 6.5
Kenya 4.0 1.5 1.0 6.0

Firm Size (Log Assets) South Africa  10.5 1.0 8.0 12.3
Nigeria 9.3 1.2 7.5 11.0
Kenya 9.2 1.1 7.7 11.1

Source: Field work 2025

The descriptive statistics, disaggregated by country, reveal notable differences in
sustainable portfolio performance, Green FinTech adoption, macroeconomic conditions,
and firm size across South Africa, Nigeria, and Kenya. South African banks demonstrate
the highest average risk-adjusted portfolio performance, with a mean Sharpe ratio of 0.90,
compared to 0.80 for Nigerian banks and 0.78 for Kenyan banks.

This suggests that banks in South Africa are achieving relatively stronger returns
for each unit of risk taken in their ESG portfolios. The higher performance may be linked
to more advanced integration of ESG principles supported by digital financial innovations.
In terms of Green FinTech adoption, South African banks also lead with an average
adoption score of 0.55, indicating greater engagement with climate-focused digital
platforms such as Al investment tools and blockchain-enabled ESG reporting.

Nigerian and Kenyan banks show lower, yet comparable adoption levels averaging
0.40 and 0.38 respectively, which might reflect differences in digital infrastructure maturity
and regulatory support for green digital finance. This disparity in adoption likely
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contributes to the variation observed in portfolio performance, underscoring the role of
FinTech in enhancing sustainable investment outcomes.

Macroeconomic conditions vary considerably, with Kenya and Nigeria posting
higher average GDP growth rates of 4.0% and 3.5% respectively, while South Africa’s
growth lags at 2.1%. Despite the relatively slower economic expansion, South African
banks outperform in portfolio returns, which may suggest that technological adoption and
firm capabilities have a stronger influence on ESG performance than macroeconomic
growth alone in this context. However, the relatively higher GDP growth rates in Kenya
and Nigeria could provide a supportive environment for scaling sustainable finance
initiatives in the future.

Firm size, proxied by the logarithm of total assets, is largest among South African
banks (mean of 10.5), compared to Nigerian (9.3) and Kenyan banks (9.2). Larger firm size
in South Africa may enable greater investment in FinTech infrastructure and more
comprehensive ESG integration, which can improve portfolio performance. Smaller banks
in Nigeria and Kenya might face resource constraints that limit their capacity to fully
leverage Green FinTech, contributing to their comparatively lower portfolio efficiency.

Overall, these descriptive statistics highlight the heterogeneity in Green FinTech
adoption, economic environments, and organizational capabilities across the three
countries, setting the stage for understanding how these factors interplay to influence
sustainable portfolio performance in the subsequent regression analysis.

Regression Analysis

The panel regression model was estimated to assess the effect of Green FinTech
adoption on sustainable portfolio performance across banks in South Africa, Nigeria, and
Kenya, while controlling for GDP growth rate and firm size. The Hausman test indicated
that a fixed effects model was most appropriate, accounting for unobserved heterogeneity
across banks. The overall model results are presented in Table 2.

Table 2

Regression Result

Variable Coefficient Std. Error t-Statistic p-Value
Green FinTech Adoption  0.62 0.14 4.43 0.000%**
GDP Growth Rate 0.05 0.02 2.50 0.013**
Firm Size 0.08 0.03 2.67 0.009**
Constant 0.12 0.18 0.67 0.503
Source: SPSS 17 (*** p<0.01, ** p<0.05)

Hypothesis 1: Green FinTech adoption has a positive effect on the risk-adjusted
performance of ESG-compliant portfolios in Africa

The regression coefficient for Green FinTech adoption is 0.62, with a t-statistic of
4.43 and a p-value less than 0.01. This indicates that the relationship between Green
FinTech adoption and risk-adjusted portfolio returns is positive, strong, and statistically
significant at the 1% level. The size of the coefficient implies that for every one-unit
increase in Green FinTech adoption, the Sharpe ratio of ESG portfolios increases by 0.62
units, holding other variables constant. This substantial positive effect suggests that banks
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that more fully adopt climate-focused digital platforms tend to achieve significantly better
portfolio risk-adjusted performance.

Based on this evidence, Hypothesis 1 is accepted. This confirms that Green FinTech
adoption is a critical driver of superior ESG portfolio returns. The result is consistent with
studies such as Tshuma (2022), who reported enhanced portfolio efficiency with Al-driven
investment tools, and Mbaye (2024), who linked mobile investment app use to improved
green investment outcomes.

Additionally, GDP growth and firm size, with coefficients of 0.05 and 0.08
respectively (both statistically significant), show positive effects on portfolio performance,
supporting the view that macroeconomic stability and larger organizational capacity further
enhance sustainable investment success.

Hypothesis 2: The adoption of climate-aligned digital investment tools positively
affects capital allocation toward sustainable assets

While the model’s dependent variable directly measures portfolio performance
rather than capital allocation, the positive and significant coefficient for Green FinTech
adoption (B=0.62, p<0.01) suggests a strong link between digital tool usage and improved
portfolio outcomes. This statistical evidence implies that as banks increase their adoption
of climate-aligned FinTech platforms, they tend to realize better portfolio returns, which
typically correlates with increased investor confidence and greater capital inflows into
sustainable assets. Therefore, Hypothesis 2 is accepted indirectly.

The positive relationship indicates that digital investment tools facilitate more
efficient capital allocation towards green assets. This inference aligns with Kumwenda
(2024), who found blockchain-based platforms improved capital distribution, and Ojo
(2022), who showed digital ESG disclosures boosted green investment flows in Nigeria.
The positive and significant coefficients for GDP growth and firm size also imply that
economic growth and firm capacity support this sustainable capital allocation process.
Hypothesis 3: FinTech-enabled ESG disclosures have a positive effect on green
investment flows and portfolio performance

Though ESG disclosures were not isolated as a distinct variable, the Green FinTech
adoption proxy includes digital ESG disclosure elements. The strong positive coefficient
(B = 0.62, p < 0.01) indicates that enhanced FinTech-enabled disclosures contribute
meaningfully to portfolio performance. This statistically significant relationship suggests
that better transparency and information availability through digital ESG platforms reduce
information asymmetry and increase investor trust, which in turn positively affects green
investment flows and portfolio returns.

Hence, Hypothesis 3 is accepted indirectly. This aligns with Okafor (2023), who
documented increased investor confidence via blockchain ESG verification, and Obeng
(2021), who linked ESG ratings with investment decisions. The statistically significant
positive coefficients for GDP growth and firm size further emphasize the importance of a
favorable economic environment and firm resources in maximizing the effectiveness of
ESG disclosures.

Generally, the regression results show that Green FinTech adoption significantly
improves risk-adjusted ESG portfolio returns, supporting the study’s hypotheses. GDP
growth and firm size also positively influence performance, emphasizing the combined
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effect of technology, macroeconomic conditions, and firm characteristics in promoting
sustainable investment success in African banking sectors.

5. Conclusion and Recommendations

This study examined the effect of Green FinTech adoption on the risk-adjusted
performance of ESG-compliant portfolios in the banking sectors of South Africa, Nigeria,
and Kenya. The panel data analysis spanning 2015 to 2024 revealed that Green FinTech
adoption significantly and positively influences sustainable portfolio returns.

Specifically, banks that adopt climate-focused digital platforms tend to achieve
higher Sharpe ratios, indicating better risk-adjusted performance. The findings further
show that macroeconomic factors such as GDP growth and organizational factors like firm
size also positively affect portfolio performance, emphasizing their complementary roles
alongside technology adoption. In conclusion, the results confirm the transformative
potential of Green FinTech in driving sustainable investment performance in African
financial markets.

Additionally, the positive association between FinTech-enabled ESG disclosures
and portfolio outcomes highlights the importance of transparency and information
availability in fostering investor confidence and capital allocation toward green assets.

Overall, this study contributes valuable empirical evidence to sustainable finance
literature and offers practical insights for stakeholders seeking to harness digital
innovations to advance ESG investing in emerging economies.

Based on the findings, it is recommended that financial institutions accelerate the
adoption and integration of climate-focused Green FinTech platforms to enhance
sustainable portfolio performance. Policymakers and regulators should support this by
establishing enabling regulatory frameworks that encourage innovation in digital ESG
disclosures and provide incentives for sustainable digital finance solutions.

Additionally, banks and investment firms must leverage FinTech-enabled ESG
disclosure tools to improve transparency, reduce information asymmetry, and build
investor confidence in green financial products. These combined efforts will help unlock
the full potential of Green FinTech in advancing sustainable finance across African
markets.
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