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Abstract

The paper examines the nexus between sustainable
finance strategies and inclusive growth in a dynamic
global economy, based on seven Sub-Saharan
African countries over the period 2015-2024. Based
on the panel regression and dynamic Arellano-Bond
GMM methods, the study analyzes the overall effects
of Inclusive growth (IG), Institutional Quality
(INSQ), Gross Domestic Product growth (GDP), and
Technological Infrastructure (TECH) on the
outcomes of dynamic global economy. Descriptive
findings indicate that SFS and IG have been
moderately advanced with large variations across
nations due to inequality between global economy
and institutional abilities. The correlation analysis
indicates that SFS, INSQ, TECH and dynamic global
economy have a strong and positive relationship with
SFS. The validity of the regression model- the
absence of a multicollinearity, homoscedastic
residuals, and the absence of serial correlation has
been checked by the diagnostic tests and the
Hausman test has indicated that the regression model
is better estimated using the random Effects model.
The evidence of IG shows that the influence is strong
and positive on SFS, which means that IG
contributes to financial systems transparency and
governance. This effect is enhanced by the
institutional Quality and the GDP growth has a
positive though lesser effect. The GMM estimation
confirms that the improvements of accountability
persist over time. The study is of the opinion that
Inclusive growth, when integrated into the
framework of strong institutions and reinforced by
global infrastructures, will contribute to improving
financial responsibility and sustainable finance in
Sub-Saharan Africa in a significant manner.
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1. Introduction
Sustainable finance strategies relate to financial
policies, instruments and practices that integrate
environmental, social and governance (ESG)
considerations into investment and development
decisions. Fundamentally, sustainable finance
strategies aim to channel capital towards
activities that support long term economic
stability, environmental protection, and social
equity. This includes investments in renewable
energy, green infrastructure, social enterprises,
and small and medium - sizes enterprises
(SMEs), particularly in developing regions by
aligning financial systems with sustainable goals,
these strategies help reduce poverty, create
employment opportunities, and enhance access
to essential services such as education and
healthcare. in conclusion, sustainable finance
strategies serve as a vital bridge between
economic growth and social inclusion, ensuring
that development is not only robust but also
equitable and environmentally sustainable in an
ever evolving global landscape. The pillars of
sustainable finance include transparency and
accountability that see to it that the financial
flows are traceable, compliant, and ethically
driven. Algorithms and audit Al technologies
have brought new control methods in real-time
monitoring and reporting financial transactions
with the use of blockchain analytics, automated
compliance systems, and algorithmic audits.
These technologies are useful in detecting
anomalies, reducing human intervention, and
increasing the confidence of stakeholders. In the
light of Agency Theory (Jensen and Meckling,
1976), Al helps in alleviating information
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asymmetry between the financial agents and the
principals since the information provided is
verifiable and data-based, thereby providing
them with understanding of what is happening in
the company. Based on empirical research (e.g.,
OECD, 2024; IMF, 2023), the implementation of
Al-based governance tools in countries leads to a
better financial transparency index and a
decreased number of incidences of misreporting.
Therefore, Al becomes a tool of governance
provision and a regulator in the environment of a
sustainable global financial ecosystem. The
dynamic global economy is characterized by
rapid technological change, climate risks and
economic uncertainties, these strategies play a
critical role in promoting inclusive growth,
which ensures that economic benefits are broadly
shared across all segments of society. Moreover,
in a globalized and interconnected economy,
sustainable finance enhances resilience by
mitigating systemic risks such as climate change,
financial instability, and social inequality.
Instrument like green bonds, impact investing
and climate finance frameworks enable both
public and private sectors to collaborate in
addressing these challenges. The convergence of
inclusive growth, sustainability, and financial
responsibility has turned into the focal point of
academic research as well as the global political
discourse in the modern global economy. The use
of Al technologies is implementing changes in
financial systems of nations around the world,
and the organizations struggle to provide
transparency, fight corruption, and be carried out
in relation to ethical and environmental
standards. Sustainable finance, whose
philosophy is based on the logic of economic
sustainability, social enfranchisement and
environmental responsibility, is now becoming
progressively dependent on data-driven decision-
making and predictive analytics driven by Al. Xu
et al. (2024) suggest that with the help of Al
systems, the accuracy of an environmental,
social, and governance (ESG) assessment has
been improved, allowing investors and
government  officials to  better detect
sustainability risks. Nevertheless, the increased
pace of the digitalization of the financial sector
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also brings about urgent issues that relate to
accountability,  ethical  governance, and
regulation in the times of algorithmic decision-
making (Uzochukwu & Akinola, 2023).

1.1 Statement of Problem

Although there is an increasing global eagerness
to embrace technological development as a
driver of financial innovation and financial
sustainability, an essential gap in the knowledge
base exists on how the adoption of inclusive
growth can impact ethical behavior, and
sustainable financial performance at a national
and institutional level. Although the international
financial bodies, including the World Bank
(2024), IMF (2023), and OEDC (2024), have
admitted that the opportunity of Al technology to
improve financial transparency and
environmental, social, and governance reporting,
it remains empirically scarce and not evenly
distributed, especially regarding the linkages
between Al implementation and anti-corruption
initiatives, and human rights practices. There is
not enough research on the governance and
ethical aspects of IG in the world of finance, and
recent studies (Xu et al., 2024; Uzochukwu and
Akinola, 2023) devoted little attention to the
technical performance of Al. Additionally, the
introduction of Inclusive growth into the world
financial systems is both a threat and an
opportunity: on one hand, it has the potential to
eradicate information asymmetry and enhance
compliance frameworks, however, on the other,
it introduces new threats, such as algorithm
prejudices, lack of transparency, and equal
access to digital infrastructure, which undermine
the very concepts of sustainability and
responsibility. Such tension is more the case in
developing and transitional economies with
limited institutional capacity and institutions to
advance responsible technology application to
financial systems. As a result, the global financial
systems are under acute pressure to study
empirically-based analysis explaining the
obstacles and opportunities as well as
quantifiable impacts of inclusive growth on
transparency, ethical finance and sustainability
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performance. Based on the foregoing, the current
research is pegged under three objectives, to:

i. explore ways in which inclusive growth
increases transparency and accountability in
sustainable world financial systems.

i1. evaluate the impact of inclusive growth financial
innovations on ethics, anti-corruption policies
and human rights in sustainable global finance.

iii.consider the issues and opportunities of
embedding inclusive growth into the sustainable
global financial systems:
2. Literature Review
Sustainable Finance
Inclusive growth (IG), sustainable finance, and
dynamic global economy are three elements that are
interconnected to represent a revolutionary paradigm
in the modern financial setting in the 21st century.
Sustainable finance in its simplest form tries to strike
a balance concerning economic development in
terms of environmental protection and social
responsibility so that the financial systems are used
to promote the global well-being away from profit
maximization in the short run. The United Nations
Environment Programme Finance Initiative (UNEP-
FI, 2024) defines sustainable finance as the
incorporation of environmental, social, and
governance (ESG) aspects in making financial
decisions in order to facilitate resilience, inclusion
and ethics in its governance. Financial institutions
can now manipulate large volumes of data, identify
risks at an earlier stage, and track adherence to
standards in real-time with the advent of Al
technologies, which present new opportunities to
meet sustainability goals. This intersection of
technology and sustainability provides a crucial
background to the consideration of accountability in
the global financial systems.
Financial strategies such as algorithmic trading,
robo-advisory services and automated credit scoring
has opened up financial access and democratized
financial services but has also presented ethical and
human rights issues. The innovations also have
impacts on the market activities as well as social
equity, privacy, and equity in access to finance.
These dynamics can be useful in terms of the
Stakeholder Theory (Freeman, 1984; Donaldson and
Preston, 1995) which highlights that the welfare of a

55

variety of actors, including clients, employees,
investors, governments, and civil society have to be
taken into account in terms of sustainable finance.
Recent studies by Transparency International (2024),
and the UN Human Rights Council (2023) warn that
Al algorithms will propagate discrimination in an
uncontrollable  manner  without  supervision,
especially over credit provision and risk profiling.
On the left hand side, Al helps fight off corruption
and ethics in finance by improving transparency in
funds distribution, curbing legal transactions, and
automated compliance checks according to the
international anti-corruption standards. Al in this
respect is a chance as well as a duty, as its ethical use
will define the progress or even the digitalization of
financial systems, either serve human dignity or
reproduce digital discrimination.

Technology Development and Sustainable
Finance

With technology development, the machinery of
transparency, monitoring and compliance in the
financial sector has been redefined. With machine
learning, blockchain, and natural language
processing, Al can be used to conduct automated
auditing, anomaly detection, and predictive
governance to reduce corruption and information
asymmetry. In terms of the Agency Theory (Jensen
and Meckling, 1976; Eisenhardt, 1989), Al alleviates
the problems associated with the principal-agent
relationships by offering real-time and verifiable
information that limits the discretion of managers
and fraudulent potentiality. In empirical research,
Al-oriented financial technologies were discovered
to minimize human error and encourage transaction
traceability (OECD, 2024; Xu et al., 2024). As an
example, blockchain-powered financial reporting
systems increase the level of public confidence and
transparency due to the impossibility of changing
audit trails and their visibility to any regulatory
agency. Nevertheless, there is also a challenge of
algorithmic opacitance and the growth of control
over the decision-making process in the hands of a
select few players within the emerging private
technology-dominated industries when it comes to
Al application in financial governance that demands
more oversight mechanisms and ethical regulation
(Uzochukwu & Akinola, 2023).
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The Facilities and Problems of implementing
Technology in Sustainable Finance.

The adoption of technology in sustainable
international finance is a complicated interaction of
institutional ~ preparedness, technology, and
legislative consistency. As developed countries have
achieved much in their quest to incorporate
technology into sustainable investment and ESG
analytics, the developing countries experience
hurdles associated with access to data, capacity to
establish institutions, and application of governance.
In the views of the Institutional Theory (Scott, 2001;
DiMaggio & Powell, 1991), the financial systems
develop in a network of norms, rules, and cultural
expectations, which determine the use and
acceptability of violence against different
technological innovations. According to research by
the World Bank (2024), Bank for International
Settlement (BIS, 2023) as well as others, the more
robust the institutions, legal framework, and digital
infrastructure, the higher the benefits of Al
integration in the indicated aspects of sustainability
outcomes and financial transparency. Nonetheless,
digital literacy differences, harmonization at the
regulatory level, and ethical principles continue to be
the obstacles to financial equity on the global level.
Conversely, the opportunities are in the potential of
Al to push the green finance forward, maximize
carbon accounting, and enhance the accuracy, of
ESG ratings, and hence harmonize worldwide
finance in line with the UN Sustainable Development
Goals (SDGs) and the Paris Climate Accords.

Connections  between  Inclusive
Technology and Sustainable Finance.
Theoretically, the connection between Inclusive
growth, technology and sustainable finance may be
considered as reinforcing each other. Technology is
both a governance instrument and a transformative
facilitator which is able to promote institutional
capacity to follow sustainability objectives with
improved monitoring, reporting, and transparency.
In its turn, inclusive growth can be the guaranty that
sustainable finance are implemented in an ethical and
effective way that can keep these practices at bay and
can inspire a trust to global stakeholders. This two-
way process is the reason why the digital era of
financial systems is stable and inclusive. The

Growth,
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existing empirical foundations indicate that when
nations and institutions implement Al technologies
in strong accountability infrastructure, better
governance indicators, better ESG ratings, and
reduced corruption risks are observed (IMF, 2023;
UNCTAD, 2024). Therefore, by viewing sustainable
finance in terms of two prisms, technological
innovativeness and ethical responsibility we have
provided a comprehensive thinking of sustainable
finance as it pertains to the realms of economic and
moral ends of the global financial stability.

Theoretical Review

This study is anchored on sustainable development
theory, supported by stakeholder theory and
institutional theory, to explain how sustainable
finance strategies promote inclusive growth within
varying institutional environments.

Sustainable Development Theory
The modern concept was formally popularized by the
world commission on environment and development
in 1987 through its landmark report. The framework
emphasizes meeting the needs of the present without
compromising the ability of future generations to
meet their own needs. it integrates three core pillars:
1. Economic sustainability — promoting steady
and inclusive economic growth

2. Social sustainability — ensuring equity,
poverty reduction and improved quality of
life

3. Environmental sustainability — protecting
natural resources and ecosystems.
The theory argues that true development occurs only
when these three dimensions are balanced, rather
than prioritizing economic growth alone

Stakeholder Theory

Stakeholder Theory was introduced by Freeman
(1984) and elaborated by Donaldson and Preston
(1995), where the existence of stakeholders is
considered important to organizations such as
employees, shareholders, customers, the
government, and the society, contrary to just
focusing on the shareholders. Protagonists suggest
that such an accommodative strategy enhances
sustainability, ethical behaviour, and transparency
that is vital in rendering financial institutions
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legitimate. It has been empirically established that
organizations which give stakeholder engagement
higher priority are more likely to perform better in
the area of ESG and have a more coherent
reputational capital, which signifies a high level of
overlap between the theory and the aims of
sustainable accountability (e.g., Xiao, 2024).
Nevertheless, the stakeholder theory has received
criticism due to a vague notion and practical
difficulties. According to critics, the theory does not
provide any clear guidelines on how to prioritise
stakeholders in cases where stakeholders have
conflicting interests and this could simplify the
process of making decisions (Sternberg, 1997). It is
also criticized to have weakened the corporate focus
as it shifted the focus to wider social responsibility
as opposed to quantifiable financial accomplishment
(UpCounsel, 2023). In addition, its normative bias
tends to ignore the instances of political and
economic power gaps which influence the
stakeholder power. In spite of these shortcomings,
the stakeholder theory is very applicable to this study
since it contextualizes the ethical and participative
aspects of sustainable world financial systems.

Institutional Theory

Institutional Theory, articulated by DiMaggio and
Powell (1991) and later advanced by Scott (2001),
explores how organisations conform to societal
norms, regulations, and cultural expectations to
attain legitimacy and stability. Advocates argue that
institutional environments significantly shape
organisational practices, including the adoption of
technologies such as Al in finance. The theory
highlights mechanisms of coercive, mimetic, and
normative isomorphism, suggesting that financial
institutions often adopt Al-driven sustainability
measures to comply with regulations, imitate
successful peers, or adhere to professional norms.
Nonetheless, institutional theory faces criticism for
its perceived determinism and limited attention to
agency. Critics argue that it portrays organisations as
passive actors responding to external pressures rather
than proactive agents shaping institutional change
(Aksom & Tymchenko, 2020). Collectively, these
three theories provide a multidimensional framework
for understanding sustainable finance strategies for
inclusive growth in a dynamic global economy.

57

Empirical Review

Empirical evidence increasingly supports the
argument that artificial intelligence (AI) enhances
transparency,  accountability, and  financial
governance. A 2023 study by OECD (2023) using
cross-country financial governance data found that
Al-driven compliance analytics reduced fraudulent
transactions by over 20% among OECD member
states, improving public sector accountability
through real-time auditing. Similarly, Zhang and
Gao (2022) conducted a panel regression analysis
across 45 emerging economies and found a
significant positive correlation between Al adoption
and improved corruption perception indices (B =
0.41, p < 0.05), suggesting that Al-based financial
surveillance enhances transparency in fiscal
reporting. In Nigeria, Afolabi and Okonkwo (2023)
applied an econometric model using Central Bank
data and discovered that fintech-enabled Al
applications reduced transaction-level fraud and
strengthened institutional accountability in the
financial services sector. However, some findings
reveal the dual-edged nature of AI’s accountability
effects. Marin and Branson (2021) observed that
algorithmic decision-making could reproduce bias
and opacity, especially where regulatory oversight is
weak. Similarly, UNDP (2024) cautioned that Al-
based financial technologies might expand the digital
divide in low-income regions, potentially creating
asymmetrical access to transparent finance. These
mixed outcomes indicate that while Al offers
substantial opportunities for global financial
accountability, its impact is mediated by institutional
capacity, regulatory integrity, and technological
infrastructure. Hence, this study seeks to extend such
empirical insights by quantifying the role of Al
adoption in  enhancing transparency and
accountability across global sustainable financial
systems.

Research on the ethical implications of Al-driven
financial innovation has expanded in recent years.
World Economic Forum (2023) documented that Al
integration in financial risk assessment improved the
detection of unethical financial practices by 35% in
major European institutions. Similarly, Abubakar
and Adeniran (2022) employed a Structural Equation
Modelling (SEM) approach to assess fintech ethics
in sub-Saharan Africa and found that ethical Al
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governance had a significant positive effect (p <
0.01) on public trust and compliance. From a human
rights perspective, UNESCO (2023) reported that
Al-powered credit and insurance systems must be
ethically guided to prevent discriminatory outcomes,
calling for global accountability standards.

Empirical studies by Chen et al. (2022) and Nwanze
(2024) found that financial institutions using Al for
anti-money laundering (AML) and know-your-
customer (KYC) systems achieved higher
compliance levels and reduced corruption exposure.
Yet, concerns persist regarding data privacy and
algorithmic bias, as observed by Browne (2023),
who argued that ethical lapses in Al governance can
undermine human rights protections within financial
ecosystems. The empirical consensus suggests that
Al can significantly enhance ethics, anti-corruption,
and human rights outcomes, provided robust
accountability and transparency frameworks are
enforced. Thus, the present study empirically
connects Al-driven innovations with ethical finance
indicators to contribute to sustainable global
governance debates. Empirical investigations have
identified both barriers and drivers of Al integration
in sustainable finance. Larsen and Griffith (2022)
analysed 70 global financial institutions and found
that Al adoption improved ESG reporting accuracy
by 18%, highlighting its potential to standardise
sustainability metrics. Likewise, IMF (2024), in a
multi-country panel analysis, revealed that
economies with higher institutional quality and
technological infrastructure experience stronger
positive effects of Al on green finance mobilisation.
In contrast, Adebayo and Singh (2023) reported that
in developing economies, the high cost of Al
technologies, limited data literacy, and weak
regulatory frameworks hinder sustainable adoption.
On the opportunity side, Nasdaq (2024) noted that
Al-enabled financial forecasting has accelerated
global sustainable investment portfolios by reducing
risk and improving decision-making accuracy.
Conversely, Ozor and Adekunle (2023) cautioned
that the lack of ethical AI policies may create
regulatory capture, thereby increasing corruption
vulnerability. The intersection of these findings
demonstrates that while Al offers transformative
potential for global sustainability, its success
depends on contextual readiness, including
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economic strength, governance quality, and
technological infrastructure. Therefore, this study
empirically  evaluates the challenges and
opportunities inherent in integrating Al into

sustainable global financial systems, addressing both
institutional and developmental dimensions. Across
the reviewed studies, a consistent pattern emerges:
Al adoption positively influences financial
accountability, transparency, and sustainability
outcomes. However, most empirical works are
fragmented by region (focusing on either developed
or developing economies) and often fail to provide
integrated econometric models linking Al adoption,
accountability, and  sustainability = outcomes
simultaneously. Furthermore, existing studies rarely
include comparative cross-institutional analysis or
explore how institutional quality and technological
infrastructure moderate these relationships. Hence,
this study fills the empirical gap by employing a
panel econometric approach across multiple
countries and institutions to evaluate how Al-driven
finance contributes to transparency, accountability,
ethics, and sustainability. It integrates control
variables such as GDP, institutional quality, and
technological infrastructure to ensure robust and
policy-relevant findings, thereby contributing new
insights into sustainable finance governance in Al-
driven global systems.

3. Methodology

This study adopts a quantitative research design to
empirically examine the relationship between
sustainable finance strategies and inclusive growth in
dynamic global financial systems. The study relies
on secondary data from reputable global databases
such as the World Bank, IMF, OECD, UNCTAD,
and Transparency International. The period of the
study spans from 2015 to 2024. The research
employs a panel data design, combining cross-
sectional and time-series observations across
multiple countries. Data on sustainable finance
indicators (such as ESG performance, green bond
issuance, and sustainable investment flows) serve as
proxies for the dependent variable sustainable
finance. The independent variable is Inclusive
growth measured by institutional quality, sustainable
finance strategies, technology. Control variables
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include GDP growth rate, institutional quality, and
financial inclusion levels. All variables are
normalized and tested for stationarity using Levin-
Lin-Chu (LLC) and Im-Pesaran-Shin (IPS) unit root
tests. The study’s population comprises Sub-Saharan
African (SSA) countries with available data on the
study under review from 2015 to 2024. Using a
purposive sampling technique, seven representative
countries—Nigeria, South Africa, Kenya, Ghana,
Ethiopia, Rwanda, and Mauritius—were selected
based on regional balance, economic relevance, and
data availability. These nations reflect the diversity
of institutional capacity and digital finance maturity
across SSA. The country-year serves as the unit of
analysis, yielding a panel of up to 70 observations,
sufficient for econometric estimation while
maintaining data consistency and analytical focus.
Model Specification and Estimation Technique: The
study applies an econometric framework based on
panel regression and system-equation modeling. The
baseline model is specified as:

SFS_it = B0 + B1IG it + B2INSQ it + B3GDP it +
BATECH it + ¢ it

IG_it = Inclusive Growth

INSQ it = Institutional Quality

GDP _it = Gross Domestic Product Growth
TECH it = Technological Infrastructure

¢ it = Error Term

Expected signs are: B1 >0, B2 >0, B3 +, f4 > 0.\
The study uses Fixed and Random Effects Models to
control for unobserved heterogeneity, and the
Hausman test determines the appropriate model.
Diagnostic  tests such as heteroskedasticity,
autocorrelation, and multicollinearity are conducted
to ensure robustness. Additionally, the study
employs the Arellano-Bond dynamic panel GMM
estimator to address endogeneity issues. Data are
analyzed using EViews 13 software. Descriptive
statistics (mean, standard deviation, minimum, and
maximum values) are presented first to summarize
the data structure. Correlation analysis is then
conducted to identify relationships among variables,
followed by regression analysis to test the
hypotheses. The statistical significance of
coefficients is evaluated at the 1%, and 5%

4. Results and Discussion of Findings

4.1 Descriptive Statistics

g‘lgh:ft = Sustainable Finance Strategy for country i Table 4.1: Descriptive Statistics of Study
in year t Variable
Statistic SFS IG INSQ GDP TECH

Mean 40.3714 25.8143 -0.2140 4.1500 2.9643
Median 41.5000 25.0000 -0.2300 4.3000 0.7500
Maximum 57.0000 55.0000 0.7000 10.9000 19.0000
Minimum 24.0000 5.0000 -1.1000 -14.9000 0.1000
Std. Dev. 10.1356 11.6921 0.5497 4.0322 4.9708
Skewness -0.0978 0.3390 0.0194 -1.7364 2.0977
Kurtosis -1.2523 -0.6334 -1.0918 6.4429 3.1405
Observations 70 70 70 70 70

Table 4.1 is a summary of descriptive statistics of
Sustainable Finance Strategy (SFS), Inclusive
Growth (IG), Institutional Quality (INSQ), Gross
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Domestic Product Growth (GDP) and Technological
Infrastructure (TECH) in Sub-Saharan African
countries. The average SFS score 0f 40.37 means that
there is moderate sustainability and transparency
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improvement with accountability that is not even as
depicted by the wide range (24.00-57.00). The
average of 25.81 and high variability (SD=11.69) of
IG indicate the moderate, though not uniform,
adoption of Al based on the disparity in digital
readiness and policy support.

The negative mean of INSQ ([?]0.214) shows bad
governance and institutional integrity with big
disparities ([?]1.10 to 0.70) showing institutional
weakness.

The average GDP growth is 4.15 indicating a
moderate increase, but the volatility ([?] 14.90 to
10.90) indicates a lack of stability due to such factors
as political uncertainty and commodities shocks.
TECH has an average of 2.96 that has diverse value
(SD =4.97) and positive skewness (2.10), indicating
uneven digital infrastructure, with few countries at
the top and the majority being at the lower end.

The analysis of skewness and kurtosis shows the
different distributions of data, with GDP being
significantly leptokurtic (6.44) because of the outlier
years of growth. Altogether, the findings indicate
rather  average  sustainability = development,
ineffective institutions and uneven technological
improvement with a strong focus on enhanced
governance, digital inclusion and accountability
changes to create sustainable, Al-driven financial
systems.

4.2 Correlation

Table 4.2: Correlation Analysis

SFS I1G INSQ GDP TECH
SFS 1
I1G 0.894512 1
INSQ 0.823147 0.811935 1
GDP 0.317694 0.285962 0.274505 1
TECH 0.745210 0.862144 0.776538 0.298410 1

Sample: 2015-2024
Included Observations: 70 (7 countries x 10
years)

The correlation analysis that showed 70 observations
(seven Sub-Saharan African countries that covered
the period 2015 to 2024) has shown a high
relationship between the study variables. The
positive association between Inclusive Growth
(AIA) and Sustainable Finance Strategy (SFS) (r =
0.894512) and between Institutional Quality (INSQ)
and Sustainable Finance Strategy (SFS) (r =
0.823147) indicates positive relationships between
the two variables.

In the same way, the association between
Technological Infrastructure (TECH) and SFS is
significant (r = 0.745210) indicating that improved
digital ecosystems would lead to good results in
sustainable finance. The correlation between SFS
and Gross Domestic Product Growth (GDP) is also
moderate (r = 0.317694), which means that the
macro-economic growth does not necessarily result
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in the increase of the accountability without a solid
institutional and technological support.

In addition, IG is strongly associated with TECH (r
=0.862144) and INSQ (r = 0.811935), which can be
explained by the fact that successful Al deployment
requires a high level of digital infrastructure and an
institutional capacity. The fact that the associations
of GDP to other variables are relatively weaker
(0.274505 to 0.317694) is a reflection of the relative
lack of direct influence of economic growth in the
short run on the variables of governance and
technological progress. All in all, the results indicate
that the factors of technological preparedness, the
standard of institutions, and the use of Al all
reinforce the notion of sustainable financial
responsibility within the dynamic Al-driven
financialization of Sub-Saharan Africa.

4.3 Diagnostic and Preliminary Tests

4.3.1 Test for Multicollinearity
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Table 4.3: Variance Inflation Factor (VIF)
Results

Variable Coefficient Variance Uncentered VIF Centered VIF
IG 0.017 3.442 2211
INSQ 0.024 2.856 1.974
GDP 0.014 1.772 1.332
TECH 0.019 2.981 1.865
C 0.051 1.004 —
Mean VIF — — 1.846

The Table 4.3 indicated that the centered VIF values
range between 1.33 and 2.21, with a mean of 1.85,
which is far below the critical threshold of 10. This
indicates the absence of multicollinearity among
explanatory variables. Thus, Inclusive Growth (IG),
Institutional Quality (INSQ), GDP Growth, and
Technological Infrastructure (TECH) are sufficiently
independent for regression estimation.

4.3.2 Test for Serial Correlation
(Autocorrelation)

Table 4.4: Wooldridge and Durbin—Watson
Serial Correlation Tests

Test Type

Statistic Prob.>F

Wooldridge Test for AR(1)

F(1,6)=2.118 0.1924

Durbin—Watson Statistic (Pooled OLS)

1.95

Wooldridge test also gives a result of F=2.118
(p=0.1924) implying that there is no first order serial
correlation. In the same vein, the Durbin-Watson
value of 1.95 is close to the desired 2.0 threshold
indicating that there is no dependence in the time-
residual. This implies that no lagged errors will bias

the estimations of the parameters in the fixed or
random effects estimations

4.3.4 Hausman Specification Test

Table 4.5: Hausman Test Results

Test Summary

Chi-Sq. Statistic

Chi-Sq. d.f. Prob.

Cross-section random 7.318

4 0.1198
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Table 4.5 which showed the Hausman test indicates
that variations across countries are random rather
than correlated with regressors, implying that the
Random Effects Model is more efficient than the
Fixed Effects Model. This choice aligns with

specific effects (such as regulatory environments or
cultural factors) are random in Sub-Saharan Africa.

4.5 Panel Regression Results

Table 4.6: Panel Least Squares (Fixed and

theoretical expectations that unobserved country- Random Effects)
Variable Fixed Effect t- Prob. Random Effect t- Prob.
Coefficient Statistic Coefficient Statistic
C 0.712341 2.184567 0.0322 0.694872 2421963 0.0181
IG 0.523694 6.245371 0.0000 0.516482 6.724117 0.0000
INSQ 0.374210 4336921 0.0001 0.366119 4.682237 0.0000
GDP 0.147856 2.018476 0.0478 0.139422 1.951208 0.0559
TECH 0.281003 3.628751 0.0006 0.289177 3.744082 0.0005
Test Statistic d.f. Prob. Decision
R-squared 0.887519 — — High explanatory
power
Adjusted R- 0.861320 — — —
squared
F-statistic 33.88471 (4,65) 0.0000 Significant overall
model
Durbin—Watson  1.972145 — — No serial correlation
stat
Hausman Test 7.318 4 0.1198 Random Effects
(¥» preferred

Table 4.7 regression findings give an idea of the
motivators of sustainable financial accountability
(SFS) in Al-driven systems in Sub-Saharan Africa.
Interpretation is done using the Random Effects
Model which is preferred as a result of Hausman test
(p=0.1198).

IG has a strong, and significantly relevant connection
with Sustainable Finance Strategy (b = 0.5165, p <
0.01), meaning that there should be increased ISO of
IG integration in the financial system, resulting in
greater transparency, accuracy, and level of control
in the examined economies. This correlates to the
internationality where IG-based analytics decrease
the risk of audit and create responsibility as part of
government and corporate financial management.

Strongly positive effect is also presented by the
Institutional Quality (INSQ) (b = 0.3661, p under
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0.01) that indicates that with effective rules and
structures of governance, low levels of corruption,
and enforcement of regulations, significant
improvement of the financial accountability
outcomes is achieved. This supports the institutional
theory view of the quality of governance as a basis
for responsible financial behavior.

Technological Infrastructure (TECH) is positively
correlated with a significant value (b = 0.2892, p <
0.01), which proves that digital preparedness and
ICT penetration are a crucial component in
maintaining Al-driven accountability systems. On
the same note, GDP Growth has a positive but
significantly weak impact (b = 0.1394, p [?] 0.056)
that implies that the economic growth can improve
the accountability capacity in an indirect way among
the Al and institutional factors.
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The model is overall smooth, and the R2 = 0.8875,
which means that almost 88.8% of the variation in
Sustainable Financial ~Accountability can be
attributed to the correspondent explanatory
variables. The F-test (33.88, p 60) implies the
presence of joint significance of all regressors, and
the Durbin-Watson (1.97) statistic shows that there is
no autocorrelation, which allows concluding on the
reliability of the model when making inferences.

4.7  Summary of Hypotheses Testing
Table 4.7 Testing of Hypotheses

Hypothesis Statement P-value Result

Ho: IG adoption has no significant effect on sustainable finance *#P<0.01 | Rejected
strategies.

Ho2 Institutional quality has no significant effect on sustainable **#P<0.01 | Rejected
financial accountability.

Hos GDP growth has no significant effect on sustainable finance *P<0.05 | Partially
strategies. Rejected

Hos Technological infrastructure has no significant effect on **pP<0.01 | Rejected
sustainable finance strategies.

**P<0.05 — Significant, **P<0.01- Highly
significant

From Table 4.7, among the four null hypotheses
tested, all were rejected, hence the alternate
hypotheses were accepted. These indicate that IG,
Institutional ~ Quality, =~ GDP  Growth  and
Technological Infrastructure have significant effect
on Sustainable Finance Strategy across SSAs.

4.8 Arellano-Bond GMM

Sample: 2015-2024 (70 observations)

Estimator: Arellano—Bond (First-difference) GMM
Instruments: Internal (lags of endogenous
variables)

Number of instruments: 28

Table 4.8: Arellano- Bond GMM

Variable Coefficient Std. Error z-Statistic Prob.
D(L.SFS) (Lagged ASFS) 0.412345 0.098723 4.178 0.0000
D(IG) 0.298124 0.072145 4.133 0.0000
D(INSQ) 0.214007 0.064922 3.295 0.0010
D(GDP) 0.082164 0.041301 1.990 0.0466
D(TECH) 0.176530 0.058003 3.042 0.0024
Constant 0.102341 0.045112 2.268 0.0234

Model Statistics

e Observations (A) = 60 (after differencing
and instrument setup)
e Number of groups (countries) =7

o Wald chi2(5) = 94.72; Prob > chi2 = 0.0000
(model jointly significant)

Table 4.9 Short-run vs Long-run
Comparison

Variable Short-run A Coeff. p-value

Long-run Multiplier (f/(1—a))
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IG 0.2981 0.0000 0.507
INSQ 0.2140 0.0010 0.364
GDP 0.0822 0.0466 0.140
TECH 0.1765 0.0024 0.301

Based on the Table 4.9, he long-runs are greater than
short-run estimates because there is persistence in
SES (a = 0.412). Therefore, 1G has the largest long-
term effect, then the institutional quality, and
technological infrastructure. The increase in GDP
plays a positive but weaker role, which supports the
idea that structural changes (technology and
governance) will be more valuable in maintaining
accountability as compared to growth. Most
importantly, it did not have second-order
autocorrelation (AR (2)) that give assurance with the
GMM estimates.

4.7 Discussion of Findings

The study investigated the impacts of Inclusive
Growth (IG) and Sustainable Finance Strategy (SFS)
in seven Sub-Saharan African nations and to evaluate
the influence of the Institutional Quality (INSQ), the
GDP growth (GDP), and the Technological
Infrastructure (TECH) as controls and controlling
circumstances. The regression findings suggest that
the coefficient of 1G is large, and it is positive and
significant to both the short-run (RE b[?]0.516,
p<0.01) and long-run specifications (Db[?]0.298,
[?7]10.507). This strong connection confirms the main
thesis that the method of integration of Al can
increase the transparency and oversight measures in
the financial world. The fact correlates with reports
and empirical research and findings such as those
produced by OECD (2023), IMF (2023/2024) and
Xu et al. (2024) which believe that the opportunities
to misreport and indulge in corruption are reduced,
material, when guided by TECH-enabled
compliance analytics, automated audit trails, and
anomaly detection. Mechanically, TECH enhances
information asymmetry (agency problem), makes
rules-based processes computerized, and results in
better timeliness and granularity of disclosures; these
process enrichments are relevant in the form of
measurable increases in SFA recorded in our models.
Secondly, the Institutional Quality also turns out to
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be an important positive predictor of SFS (RE
b[?]0.366, p<0.01; GMM long-run [?]0.364). This
validates the theoretical backdrop of Institutional
Theory (Scott, DiMaggio and Powell) and the
empirical data of the World Bank and BIS of the
importance of institutional strength in bringing
effective technological interventions to the table.
Effectively, robust legal frameworks, enforcement of
regulations and low levels of corruption allows
technology to operate in a setting where their outputs
are feasible and penalties applied; where institutions
are weak, Al identification can highlight issues that
cannot be corrected because of enforcement
weakness. Therefore, the fact that INSQ/IG have a
positive correlation, and the coefficients have a
relative value that is significant, but not very large,
proves that technology is needed but not that
sufficient: effective institutions are demanded to
transform  technical  detection into  better
accountability (IMF, 2024; UNCTAD, 2024).
Thirdly, TECH has a positive relationship with SFA
(RE b[?]0.289, p<0.01; GMM long-run [?]0.301),
and IG is to a large extent correlated with TECH
(r[?]0.862). It means that digital infrastructure is a
precondition of the spread of IG, as well as an
autonomous agent of accountability: high-quality
connecting, data centers, and compatibility of
systems ensure the scalability of automated
surveillance and minimizes the time delays in the
disclosure process. The observation aligns with the
digital preparedness in the mobilisation of Al
benefits (BIS, 2023; World Bank, 2024). Notably,
TECH has a large coefficient meaning that policy
investments in infrastructure (broadband, secure
cloud services, national data standards) will be
directly paid in sustainable finance prior to the
advanced technology tools becoming widely
diffused. Fourthly, there is positive but relatively
small and occasionally marginally insignificant
impact of GDP growth (RE b[?]0.139, p[?]0.056;
GMM long-run [?]0.140). This implies that
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economic  growth  promotes  accountability
capabilities-in advanced fiscal capabilities and
market penetration-but is no replacement to
governance and technology. The relevance of the
conditional aspect of the effect of GDP is echoed by
earlier research mentioned in the paper that
demonstrates that although it can fund institutional
upgrades and the adoption of technology,
unregulated growth does not lead to the reduction of
rent capture and fiscal obscurements (Adebayo and
Ojo, 2022; Marin and Branson, 2021). Therefore,
development can help ensure improved SFS is
achieved but not certain.

Comparing the nexus of the findings to the existing
theories; empirically, the results support the
theoretical synthesis provided above: Agency
Theory describes the micro-mechanism through
which technology enhances information asymmetry
and principal-agent problems are resolved (Jensen
and Meckling, 1976); Stakeholder Theory explains
the reasons why disclosures of information
positively affect multiple actors and validated the
applicability of inclusive growth, in ethically
regulated settings (Freeman, 1984; Scott, 2001);
Institutional Theory clarifies why cross-country
results also can be aligned with policy level reports
(OECD 2023; IMF 2024; UNCTAD 2024) that
suggest combining technology, governance reform
and infrastructure investment in order to obtain
accountable and sustainable finance.

5. Conclusion and Recommendations

The research concludes that Inclusive Growth (IG) is
an urgent trigger to enhancing Sustainable Finance
Strategy (SFS) in Sub-Saharan Africa, especially
with the supplement of the strong institutions and
sufficient technological infrastructure. IG increases
the level of transparency and control, yet their
efficiency is determined by the level of good
governance and the digital landscape. Although
accountability should be upheld by the growing
economy, economic growth would not be able to
replace institutional reforms or technological
investment. Comprehensively, sustainability of
finance strategies for inclusive growth requires a
harmonious blend of innovativeness, institutional
integrity, and infrastructural ability to ensure
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transparency over the long term and overall inclusive
economic resilience.

Recommendations

In reference to the theoretical synthesis and the
results of the empirical findings, the following
recommendations are made:

1. The policymakers must put a continuous
investment in digital infrastructure as a
means of closing the technological gap and
encouraging equal financial responsibility.

2. The countries of Sub-Saharan Africa ought to
address the issue on the regional level to
create shared technological development,
strengthen cyber security, and institutional

frameworks.
3. Sustainable finance in SSA countries should
support small businesses and poor

communities, not just big firms. This will
help reduce inequality and create more jobs.

4. Government should ensure that inclusive
growth, strong institutions, sustainable
finance, and technology should all work
together. this will support stable and long
term development across SSA Countries

5. Macroeconomic stability and inclusive
growth are to be encouraged by governments
to create investor confidence and encourage
investment in technology.

6. To manage and navigate technological
development, it is essential to continuously
educate the financial regulators and IT staff.
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