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Abstract

This study provides a systematic bibliometric analysis of fintech-driven financial inclusion for Southern African
smallholder farmers. Financial exclusion severely limits these farmers' productivity and resilience, trapping them in
cycles of poverty. Fintech offers transformative solutions through mobile money, digital credit, and insurtech. The
research employs a multi-theoretical framework to analyse adoption, impact, and ecosystem dynamics. A review of
empirical literature documents both the costs of exclusion and the benefits of inclusion. The methodology involves
sourcing relevant documents from the Scopus database for quantitative and thematic analysis. Key findings reveal a
field in a state of emergence with exponential growth in publications since 2021. The intellectual structure comprises
six thematic clusters, including Al-driven finance and digital ecosystems. Analysis shows a pronounced dependence on
knowledge production from outside the African continent. This indicates a gap in locally anchored research
perspectives. The study concludes by proposing a critical future research agenda that deepens the contextual and
longitudinal studies on fintech adoption and impact. Further research should bridge the implementation gap by
examining viable business models; investigating robust consumer protection frameworks for vulnerable farmers;
intersectional analysis of how gender, age, and land tenure shape financial access and exploring the synergy between
fintech and other Fourth Industrial Revolution technologies.

Keywords: Bibliometrics, Digitalisation; Agriculture; Mobile; Ecosystem

JEL Classification: 033, Q14, G23, 055, O16

1. Introduction

Smallholder farmers form the foundation of agricultural production and food security across
Southern Africa. Despite their fundamental role, there exists a deep financial inclusion gap that
repeatedly challenges their capability. Smallholder farmers are commonly excluded from formal
financial systems, and this restrains their expansion and resilience. Traditional banking institutions
perceive smallholder farmers as high-risk, low-profit clients, leading to their exclusion. This
perception is driven by factors such as a lack of conventional collateral and irregular income
streams. Smallholder farmers are normally located in remote, poorly serviced areas which further
compounds this financial marginalisation [1].

The consequences of this exclusion are severe and multifaceted for Southern African
smallholder farmers. Without access to credit, small-holder farmers cannot invest in quality seeds
or required fertilisers. Smallholder farmers also remain vulnerable to climatic shocks as they do not
have capital to set up irrigation or agricultural insurance. This often forces smallholder farmers into
distress sales of their produce at low unsustainable prices. Consequently, smallholder farmers
remain locked in a vicious cycle of subsistence farming and poverty [2]. This cycle perpetuates
food insecurity and constrains rural economic development and sustainability across Southern
Africa. To address the exclusion challenge, technologically innovative solutions that transcend
traditional banking models are required.

Financial technology (fintech) presents a transformative pathway to bridge the financial
inclusion gap towards smallholder farmers in Southern Africa. Leveraging digital tools, fintech can
overcome barriers that financially exclude smallholder farmers. Platforms such as mobile money
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and internet banking drastically reduce transaction costs of financial services. Mobile money
platforms also avail credit facilities to smallholder farmers. Digital credit models utilise alternative
data to assess creditworthiness beyond the traditional physical collateral. Fintech also avails index-
based insurance products that are linked to satellite data which offer protection against climate risks
[3]. These solutions integrate farmers into the digital economy, thereby creating an enabling and
more inclusive financial ecosystem.

The inclusion of smallholder farmers enhances their productivity and income thereby
enabling investments in improved agricultural inputs and agricultural insurance. This builds
resilience by providing tools for managing financial and climatic shocks. Furthermore, fintech
empowers smallholder farmers by improving their market linkages and bargaining power through
its buying and selling platforms [4]. Therefore, this study seeks to systematically analyse the
scholarly discourse on fintech-driven financial inclusion for smallholder farmers in South Africa.
The study will Map the evolution and growth of research towards fintech-driven financial inclusion
for smallholder farmers in Southern Africa. The study seeks to visualise the intellectual structure,
main research themes, highlight the existing research gaps, and propose future research agendas for
Southern Africa's smallholder farmers.

2. Theoretical Framework

This section outlines the theoretical frameworks that underpin the analysis of fintech-driven
financial inclusion for smallholder farmers in Southern Africa. It presents six key theories that
collectively provide a multi-dimensional scope for fintech-driven financial inclusion for
smallholder farmers. This elucidates fintech adoption, impact, and ecosystem of these digital
financial solutions towards smallholder farmers. The synthesis integrates these perspectives to form
a comprehensive analytical foundation for the study.

2.1 Diffusion of Innovations Theory

The diffusion of innovation theory was advanced by Rogers in 1962. The theory explains
how, why, and at what rate new ideas and technologies spread through cultures. It posits that
adoption is not simultaneous across the board. Instead, individuals fall into categories such as
innovators, early adopters, early majority, late majority, and laggards [5]. The speed of adoption is
influenced by the innovation's perceived relative advantage, compatibility, complexity, trialability,
and observability [6]. This theory provides a critical framework for analysing the uptake of fintech
solutions among smallholder farmers in Southern Africa. It helps move beyond simply
documenting fintech's existence to understanding the dynamics of its spread within the specific
social system of Southern African agriculture [7]. The theory directs attention to how the
characteristics of different fintech products such as mobile money, mobile credit, and agricultural
insurance influence their diffusion trajectory.

2.2 Technology Acceptance Model (TAM)

The Technology Acceptance Model was propounded by Davis in 1989. The Technology
Acceptance Model is an information systems theory that shows how users come to accept and use
technology [8]. The model suggests that there are two primary factors that determine behavioural
intention to use. These factors are Perceived Usefulness and Perceived Ease of Use. Perceived
usefulness relates to the degree to which a person believes that using a system would enhance their
job performance. On the other hand, perceived ease of use relates to the degree to which a person
believes that using a system would reduce effort used [9]. TAM offers a micro-level user-centric
complement to the broader Diffusion theory. TAM supports the article by systematically mapping
research on the psychological determinants of fintech adoption among farmers. It allows for the
investigation of how factors such as digital literacy (affecting ease of use) and tangible financial
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benefits (affecting usefulness) shape adoption [10]. This theoretical framework helps explain the
reason behind the adoption rates.

2.3 Capability Approach

The Capability approach was advanced by Amartya Sen in the 1980s. This approach posits
that social welfare should be evaluated in terms of the substantive freedoms (capabilities) that
people must lead the lives they value [11]. The theory focuses on the expansion of human
capabilities rather than merely on utility (happiness) or resources (income) [12]. This theory
elevates the study's focus from simple financial access to broader developmental outcomes. It
provides a normative framework to assess whether fintech genuinely enhances farmers' capabilities.
These capabilities include security from climate shocks and the ability to participate in markets
through digital platforms [13]. The Capability Approach informs the article’s literature which
measures impact beyond economic metrics and focuses on empowerment and well-being [14]. The
capability approach challenges the assumption that inclusion automatically translates to improved
welfare.

2.4 Transaction Cost Economics

The Transaction Cost Economics theory was advanced by Oliver E. Williamson in 1975. The
theory explains that firms and economic actors exist to minimise the costs associated with an
economic exchange [15]. These transaction costs include search and information costs, bargaining
costs, and policing and enforcement costs [16]. The theory is relevant to the study as it provides a
powerful economic rationale for how fintech bridges the financial inclusion gap. Transaction Cost
Economics can be used to identify and categorise research demonstrating how fintech reduces
critical transaction costs for smallholder farmers in Southern Africa [17]. Such transaction costs
that can be reduced by adopting fintech are cost of travelling to a bank, cost of enforcing a contract,
and cost of finding a buyer [18]. This theory helps frame fintech not just as a technological
innovation but as an institutional one that creates more efficient market structures [19]. These
efficient market structures accommodate previously marginalised smallholder farmers in Southern
Africa, making it economically viable for formal institutions to serve them.

2.5 Institutional Theory

Paul J. DiMaggio and Walter W. Powell advanced the Institutional theory in 1983. The
theory examines how organisational structures and processes are shaped by institutional standards
[20]. These standards include institutional regulations, replication of successful business models,
and sector-wide professional standards. It emphasises that organisations adopt practices perceived
as legitimate within their institutional environment [21]. This theory is relevant to the study as it
shifts the focus from the smallholder farmer to the broad ecosystem. It helps analyse the literature
on the role of governments, regulators, and financial institutions in enabling fintech for inclusion
for smallholder farmers in Southern Africa. The review can use the Institutional theory to map
studies on regulatory sandboxes, the replication of successful business models, and the role of
organisations in shaping industry standards [22]. It explains how the broader institutional
environment influences the development and legitimacy of fintech solutions.

2.6 Theory of Planned Behaviour

The theory of planned behaviour was propounded by Icek Ajzen in 1991. The theory links
beliefs and behaviour, suggesting that behavioural intention is the central predictor of actual
behaviour. The theory states that bahavioural intention is influenced by three factors which are
Attitude, Subjective Norm, and Perceived Behavioural Control [23]. The theory is relevant to the
study as it offers a meticulous social-psychological model to complement the Technological
Acceptance Model. It is particularly relevant for understanding how social dynamics in close-knit
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rural communities influence fintech adoption. The analysis can employ the Theory of Planned
Behaviour to examine how peer influence and self-efficacy in using technology interact with
individual attitudes to drive usage decisions [24].

2.7 Synthesis of the theoretical framework

Fintech-driven financial inclusion for smallholder farmers is a complex process which
requires a multi-theoretical framework. The Diffusion of Innovations theory maps the trajectory of
financial technology adoption among smallholder farmers in Southern Africa [7]. This macro-level
view is complemented by the micro-level psychological model of fintech adoption provided by
TAM. The Technology Acceptance Model (TAM) explains individual perceptions of usefulness
and ease of use. The Theory of Planned Behaviour adds social context to these perceptions. It
incorporates peer pressure and self-efficacy into decisions regarding fintech adoption [24]. These
user-centric views are grounded in Sen's Capability Approach which evaluates impact beyond
economics, focusing on freedoms and well-being [14].

The economic rationale for fintech-driven financial inclusion for smallholder farmers is
supported by Transaction Cost Economics theory. It shows how fintech reduces market friction for
smallholder farmers in Southern Africa by establishing efficient market structures [18]. Institutional
Theory then explains the ecosystem's role by analysing how regulations and standards enable
fintech legitimacy [25]. This multi-faceted approach is critical for understanding fintech's true
impact on Southern African farmers.

3. Empirical Literature Review

This section reviews empirical studies that document both the detrimental impacts of
financial exclusion and the transformative potential of fintech inclusion for smallholder farmers.
The evidence is drawn from various African contexts and beyond to illustrate the real-world effects
of these financial dynamics. The review is structured to first examine the consequences of
exclusion before presenting findings on how fintech creates positive outcomes.

3.1 The Effects of Financial Exclusion

Financial exclusion severely limits smallholder farmers' adaptive capacities. In Northern
Ghana it was shown that a lack of access to formal credit directly constrained the adoption of
climate-resilient agricultural practices. Farmers without credit could not purchase drought-tolerant
seeds or invest in irrigation equipment. This resulted in significantly lower yields and higher
livelihood vulnerability to climate shocks [26]. Consequently, they remained trapped in a cycle of
subsistence farming and poverty. Another study in rural Zambia highlighted how financial
exclusion exacerbates post-harvest losses. Smallholders lacking access to storage finance were
forced into immediate distress sales. This occurred when local market prices were at their most
unfavourable point [2]. This pattern severely diminished their potential incomes and food security.
In Zimbabwe, research linked financial exclusion to heightened gender inequality. Women farmers,
facing greater barriers to formal loans, were less able to invest in productive assets. This limited
their agricultural productivity and economic empowerment within their households and
communities [27]. These cases collectively show that exclusion perpetuates vulnerability and
poverty.

3.2 Fintech Inclusion through Digital Credit and Payments

Fintech is overcoming traditional barriers through innovative digital credit and payment
systems. In Kenya, the platform DigiFarm provides smallholder farmers with a bundled service. It
integrates access to formal credit for inputs with agronomic advice and a mobile money wallet. It
was established that farmers using DigiFarm’s credit facility significantly increased their fertiliser
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usage and improved seed usage. This led to measurable yield enhancements compared to non-users
[3]. The mobile money component also streamlined transactions, reducing costs.

In Tanzania, the use of mobile money service M-Pesa has demonstrably improved household
resilience. Research showed that households using mobile money were better able to receive and
manage remittances. This allowed them to maintain consumption levels during agricultural lean
seasons or following weather-related shocks [28]. This digital financial cushion reduced the need
for harmful survival strategies. Furthermore, a pilot in Mozambique used blockchain-based smart
contracts for cashew smallholder farmers. These contracts automate payments upon delivery,
ensuring transparency and speed. This system reduced payment delays from weeks to minutes,
improving farmers' cash flow and financial planning [29]. These tools directly enhance productivity
and economic resilience.

3.3 Fintech Inclusion through Insurtech and Market Linkages

Novel fintech applications are also de-risking agriculture and improving market access for
smallholder farmers in Southern Africa. Index-based insurance (IBI) is a platform that uses satellite
data to trigger automatic payouts. This program was carried out in Ethiopia using satellite indices to
monitor pasture quality for pastoralists. When drought conditions are detected, the system
automatically triggers payouts through mobile money to registered individuals. This provided a
critical safety net that prevented the distress sale of livestock or assets to feed livestock [30]. This
preserved vulnerable households' long-term livelihood capital. In India, the platform DeHaat uses a
digital marketplace to connect smallholder farmers directly with buyers. It integrates mobile-based
access for price information, logistics, and input linkages. Farmers using DeHaat achieved higher
sales prices by reducing intermediary margins as they had direct access to the market [4]. They also
gained better access to quality agricultural inputs. Similarly, in Rwanda, the platform Copia Global
links rural smallholder farmers to a wider goods network. Farmers can order agricultural inputs and
consumer goods through local agents using mobile money. This has increased their access to
affordable products, thereby saving them time and transportation costs [1]. These fintech platforms
directly enhance market efficiency and risk management for smallholder farmers.

4. Methodology

The study employs a bibliometric analysis to systematically map the intellectual landscape of
fintech-driven financial inclusion for smallholder farmers in Southern Africa. Bibliometrics offers a
quantitative, reproducible method for analysing large volumes of scholarly data [31]. This enables
the identification of research trends, key contributors, and thematic evolution [32]. The
methodology followed a structured process for data retrieval and analysis, as outlined below.

4.1. Data Source and Search Strategy

The data were sourced from the Scopus database, which is renowned for its comprehensive
coverage of high-quality, peer-reviewed literature across social and scientific disciplines [33]. A
Boolean search query was constructed to capture the core concepts of the research. The keywords
used for the search are financial inclusion, smallholder farmers, fintech, financial technology,
digital finance, mobile money, and Southern Africa. The search string was executed within the
search all fields to ensure as much coverage and relevance as possible. The asterisk (*) served as a
wildcard to capture plural forms and related terms [34]. This query was designed to be inclusive,
reflecting the multidisciplinary nature of the field by combining terms from development
economics, agricultural studies, and information systems.
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4.2. Inclusion Criteria and Data Extraction

The study did not use chronological filters to enable the construction of a complete historical
record of the fintech-driven financial inclusion. This allows for an analysis of the entire publication
timeline and growth trajectory [35]. Similarly, no subject-area filters were used, as the topic spans
disciplines such as Economics, Social Sciences, and Computer Science. The only filter applied was
to exclude documents published in languages other than English to mitigate potential
misinterpretation in the analysis. The search was conducted on a single day to ensure data
consistency [36]. The resulting dataset was exported in CSV format and downloaded for
subsequent analysis on Scival and VOSviewer. In Vosviewer, the study used fractional counting of
keywords. The minimum number of keyword co-occurrences was set at 2, yielding 46 keywords
from the 361 words meeting the criteria.

4.3. Data Analysis

The exported data were analysed using the bibliometric software VOSviewer and Scival. The
analysis comprised two primary approaches, which are performance analysis and science mapping
[37]. A performance analysis was conducted to examine the scientific productivity and impact of
documents. This involved calculating descriptive statistics on publication growth, leading authors,
institutions, source journals, and most cited documents. Science mapping analysis was also
performed to reveal the intellectual structure of the field [38]. This included keyword co-occurrence
analysis to identify major research themes and conceptual clusters, and wordcloud. Wordclouds
allow for quick identification of the most frequent words in the search output, helping to reveal key
themes and trends [39]. This mixed-method approach within bibliometrics provides both a
quantitative overview and a qualitative understanding of the field's dynamics [37].

5. Presentation and Discussion of Findings

This section presents and interprets the key findings for this bibliometric analysis. It begins
with a descriptive overview of the dataset. It then examines publication trends, prolific authors, and
leading contributing countries. The analysis then proceeds to explore the field's intellectual
structure through network visualisations, highlighting thematic clusters through keyword co-
occurrence. Finally, a word cloud provides a visual summary of the most prevalent terminology.

5.1 Data overview
Table 1: MAIN INFORMATION ABOUT DATA

Description Results Description Results

MAIN INFORMATION ABOUT

DATA AUTHORS

Timespan 2019:2025 Authors 131

Sources (Journals, Books, etc) 44 Authors of single-authored docs 9

Documents 52 AUTHORS COLLABORATION

Annual Growth Rate % 53.34 Single-authored docs 14

Document Average Age 1.81 Co-Authors per Doc 2.75

Average citations per doc 15.4 International co-authorships % 21.15

References 14310 DOCUMENT TYPES

DOCUMENT CONTENTS article 26

Keywords Plus (ID) 199 book 12

Author's Keywords (DE) 215 book chapter 8
conference paper 1
review 5

~ACADEMICA BRANCUSI” PUBLISHER, ISSN 2344 — 3685/ISSN-L 1844 - 7007

11



Annals of the ,,Constantin Brancusi” University of Targu Jiu, Economy Series, Issue 2/2026

Table 1 presents a statistical overview of a collection of 52 published documents focused on
the critical intersection of Fintech, financial inclusion, and smallholder farmers in Southern Africa.
The rapid growth rate indicates that this area of study is still in its early stages. The data covers a
timespan from 2019 to 2025. The annual production growth rate of 53.34% indicates a surge in
interest and publication output in this area of study. This is further emphasised by the short average
document age of 1.81 years, indicating that most of this literature has been produced since 2021.
The intellectual foundation is drawn from 14,310 references indicating that researchers are building
on a wide and established body of knowledge. The documents collection is diverse, comprising 26
articles, 12 books, 8 book chapters, 5 reviews and 1 conference paper. This suggests the topic is
being explored from both academic and practical perspectives.

A total of 131 researchers have contributed to these 52 documents under consideration of
which 9 are authors of single-authored documents. This points towards a highly collaborative area
of study as shown by the high average co-authors per document of 2.75 and the significant
international co-authorships of 21.15%. The intellectual landscape is mapped with 199 keywords
plus and 215 authors' keywords, signalling a complex and multi-faceted subject matter. The high
number of keywords both author-defined and system-generated paints a picture of a fragmented but
fertile field. The explosive growth rate suggests that Fintech's potential to address the long-standing
challenge of financial inclusion for smallholder farmers in Southern Africa has moved from a
theoretical possibility to an urgent and active area of investigation. The convergence of mobile
money, blockchain, insurtech, and digital credit with the agricultural value chain in Southern Africa
is now recognised as a transformative force worthy of significant scholarly attention.

The collaborative nature of the research is particularly telling. The low number of single-
authored documents (14) and the high rate of co-authorship (38) indicate that the subject demands
interdisciplinary expertise. Solving this problem most probably requires agronomists, economists,
computer scientists, sociologists, and financial experts working together. The 21.15% international
collaboration rate is a healthy sign, suggesting that global knowledge is being shared and adapted to
the context of Southern Africa. It also implies that most of the work remains domestically or
regionally focused. This diversity is a strength, but the relatively low average citations per
document (15.4) for such a contemporary field hints that seminal and foundational papers that
everyone cites are still emerging. The literature is growing fast, but it may not yet have
consolidated around key theories or findings.

5.2 Document production over time

NUMBER OF DOCUMENTS

15
\ / 18
11

Figure 1: Document production over time
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Figure 1 presents the annual output of publications on fintech-driven financial inclusion for
smallholder farmers in Southern Africa. It illustrates the trajectory of a research niche from its
emergence to its current status as an emerging field of major academic interest. The data reveals a
clear pattern of exponential growth, demarcating distinct phases in the field's establishment. The
period from 2019 to 2022 can be characterised as the formative and incubation phase of the field of
study. Beginning with a single pioneering publication in 2019, production steadily increased in the
single digits per year until 2022. This phase was crucial for laying the conceptual groundwork,
identifying key challenges, and proposing early frameworks.

The subsequent explosion of document production in 2023, with publications leaping to 15.
This jump translated to a 275% increase from the previous year's publication, marking a critical
inflection point. This surge signifies the field's take-off where the topic gained significant traction
within the academic community. This is likely driven by the demonstrable success of fintech
solutions and a growing policy focus on financial inclusion post-COVID-19 pandemic. The
production figures for 2024 and particularly 2025 show a sustained high volume of 11 and 13
documents respectively. This confirms that the 2023 boom was not an anomaly but a fundamental
shift in fintech-driven financial inclusion for smallholder farmers in Southern Africa. This
sustained output indicates that the niche has successfully established itself as a legitimate and
urgent area of study.

5.3 Distribution of Documents Production by Authors

Figure 2 presents the distribution of document production per author over the period under
study. Document production of academic research concerning fintech-driven financial inclusion for
smallholder farmers in Southern Africa is characterised by a pronounced dominance of a single
leading scholar. The authorship distribution reveals a research domain that is both emerging
around key figures and highly fragmented, indicative of its contemporary and interdisciplinary
nature. The most striking feature of the data is the dominance of Mhlanga, D. with six documents
which triple that of the next most prolific authors. This significant productivity establishes
Mhlanga, D. as a central and highly influential voice in fintech-driven financial inclusion for
smallholder farmers in Southern Africa.

Number of documents

ATIREI I dasnnnns
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Figure 2: Distribution of document production by authors

Their body of work forms a substantial pillar of the existing literature, suggesting a dedicated
research focus on this topic. A cohort of eight authors that includes Atta-Aidoo, J.; Bizoza, S.;
Kshetri, N.; and Mpofu, F.Y., among others, have each produced two documents. This group
represents the core collaborative base of scholars who are actively building the foundation of
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knowledge beyond a single publication. Most of the intellectual community consists of single-
document contributors, such as Ahuja, A., and Ambler, K., who represent a wide array of
researchers dipping into the field. This structure suggests that while the topic is attracting broad
academic attention from diverse perspectives, it is most likely to be from experts in finance,
agriculture, development studies and technology. The research focus area has not yet consolidated
around large established group of continuous contributors beyond a few key individuals. The
authorship results indicate a specialised research area in its formative stages. This pattern highlights
the growing relevance of fintech for financial inclusion in Southern African agriculture. It also
suggests the need for more sustained, collaborative research efforts to deepen the field's scholarly
foundation.

5.4 Distribution of Documents Production by Country

The geographic distribution of research on Fintech-driven financial inclusion for smallholder
farmers in Southern Africa is presented in Figure 3. It reveals a narrative of both regional
leadership and significant global interest. The data illustrates that while the problem is regionally
specific, its solutions and academic inquiry are international in scope.

Documents

Burundi
Benin
Bangladesh
Nigeria
Netherlands
Malaysia
Colombia
Tanzania

United Kingdom

China

Ghana
United States
India
Germany
South Africa

Figure 3: Distribution of document production by country

South Africa stands as the dominant contributor with 15 documents, reflecting its position as
a leading advanced economy and a hub for financial technology innovation in Southern Africa.
This leading output suggests a strong local academic and policy focus on leveraging fintech to
address developmental challenges within Southern Africa. The subsequent ranking also reveals a
fascinating interest from the global landscape. Nations from the Global North, including Germany,
the United States, and the United Kingdom, contributed six documents. Other emerging economies,
such as India (6) and China (4), also contributed documents. This indicates that the topic is not a
regional one but has attracted attention globally as a critical frontier in development finance and
agricultural technology.

The strong presence of Western and Asian nations suggests that the drive to understand and
document this phenomenon is externally fuelled. This brings vital global expertise, funding, and
technological perspectives. However, this might jeopardise the framing of the research potentially
prioritising external theories and solutions. This in turn may result in solutions which are not
wholly grounded on the realities of Southern African farmers. The modest contributions from other
African nations such as Ghana (5), Tanzania (3), and Nigeria (2) show a budding intra-continental

»ACADEMICA BRANCUSI” PUBLISHER, ISSN 2344 — 3685/ISSN-L 1844 - 7007

14



Annals of the ,,Constantin Brancusi” University of Targu Jiu, Economy Series, Issue 2/2026

knowledge exchange though this remains less pronounced as compared to the influence from
outside the continent.

The data portrays a research field where Southern Africa is the subject of study, but not yet
the dominant voice in its own narrative. While South Africa provides a crucial anchor, the
intellectual engagement is disproportionately external. For research in this field to mature
effectively, a crucial step will be to foster greater research leadership from within the Southern
African region itself. This ensures that global interest complements and amplifies local expertise
that is on the ground.

5.5 Network visualisation on Co-occurrence of keywords

The discussion of FinTech-driven financial inclusion for smallholder farmers in Southern
Africa is multifaceted. Based on an analysis of 46 research items, six clusters have been identified
and presented in Figure 4. Each cluster represents an important element of this discourse,
collectively portraying a dynamic field moving from foundational concepts to specialised
technological applications.

Cluster 1 (Blue) focuses on Al & Data-Driven Development Finance which highlights the
borderline of innovation relevant to smallholder farmers. This research explores how artificial
intelligence and machine learning can transcend traditional banking barriers for smallholder
farmers in Southern Africa. For Southern African farmers, this could mean Al-powered credit-
scoring models that analyse alternative data, such as mobile phone usage patterns or satellite
imagery of their fields, to offer loans without requiring collateral. Furthermore, the cluster’s
emphasis on women empowerment and sustainable development is critical, suggesting a focus on
using these advanced tools not just for profit. These tools can be used to deliberately address
gender disparities in agricultural finance and promote environmentally sustainable farming
practices endorsed by global bodies such as the United Nations.

digital finaigial inclusiondigital finaaial lieracy
challenges e

digital @onomy
sotigler

Fobiledpanking fintech

agric@iture

Fe, VOsviewer

Figure 4: Network visualisation on Co-occurrence of keywords

Cluster 2 (Green) is centred on digital financial ecosystems in Africa, which broadens the
view to the systemic environment in which smallholder farmers are operating. The cluster shows
that technology in isolation is insufficient. The keywords such as challenges, digital financial
literacy, and gender point to the very real hurdles of technology adoption in Southern Africa. For a
smallholder farmer to benefit from mobile money or digital loans, they must first adopt, trust and
understand the technology. This cluster’s output, therefore, deals with the essential groundwork for
efficient use of Fintech. Issues surrounding educating farmers, addressing infrastructural challenges
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such as network coverage are vital for the usage of digital financial technology. Also ensuring that
digital financial innovation actively includes women who are pivotal actors in the agricultural
sector but often the most financially excluded.

Cluster 3 (Yellow) is premised on technology adoption for development as it directly links
specific tools to transformative outcomes for smallholder farmers. The prominence of mobile
money services and mobile banking underscores their role as the bedrock of current FinTech
inclusion in Southern Africa. This technology not only facilitates savings and payments but also
allows the receipt of remittances and agricultural subsidies securely and instantly. The connection
to food security and economic development is paramount. Integrating smallholder farmers into the
formal digital economy through FinTech enhances their resilience to shocks. It also improves their
ability to invest in good quality seeds and equipment thereby strengthening the local and national
food systems.

In contrast, Cluster 4 (Purple) focuses on the foundational concepts of financial inclusion. It
establishes the reasons behind the technological push, examining the broader economic and social
effects of moving from cash-based to electronic money economies in developing countries. The
research in this cluster provides the theoretical and empirical evidence that financial inclusion
through financial technology is a catalyst for development. This validates the entire endeavour of
financial inclusion in Southern Africa. It shows how access to mobile money can lead to increased
household savings. It also suggests greater investment in health and education, and enhanced
participation and contribution in the economy for smallholder farmers.

Blockchain and entrepreneurial innovation is covered in Cluster 5 (Light Blue). The cluster
introduces an emerging but potentially disruptive technological dimension. The keywords of
blockchain, China, and supply chain management imply a profound ideology for Southern African
farmers. Blockchain technology can create transparent and tamper-proof records for agricultural
supply chains. This would allow smallholder farmers to verify the quality and origin of their
produce. It also potentially grants them access to premium markets thereby receiving a fairer price
for their produce. The link to entrepreneurial activity suggests that this cluster also explores how
such innovations can generate new Agri-tech startups which in turn further energises the rural
economy.

Finally, Cluster 6 (Red) shows the empirical studies on social inclusion. This cluster focuses
on the localised, evidence-based impact of fintech-driven financial inclusion towards smallholder
farmers in Southern Africa. A specific study on Ghana, using regression analysis to examine
financial services for smallholder farmers provides a methodological blueprint for research in
Southern Africa. The cluster goes beyond theoretical benefits to quantitatively measure the
relationship between FinTech adoption and tangible outcomes such as social inclusion. This allows
policymakers and innovators to identify how FinTech tools are helping to lift smallholder farmers
in Southern Africa out of poverty and marginalisation.

The clusters collectively demonstrate that FinTech-driven financial inclusion for smallholder
farmers in Southern Africa is not a single-threaded effort but a complex ecosystem. It ranges from
the foundational push for financial inclusion (Cluster 4) and the addressing of systemic barriers
(Cluster 2) for financial inclusion. The current revolution led by mobile money (Cluster 3) and the
future potential of Al (Cluster 1) and blockchain (Cluster 5). All of which must be validated
through the localised, empirical research (Cluster 6) that ensures they truly deliver social and
economic transformation.

5.6 Wordcloud on research fields key-phrases

This bibliometric wordcloud, presented in Figure 5, reveals a multifaceted research landscape
surrounding FinTech, financial inclusion and smallholder farmers. Key themes that can be derived
from the Wordcloud include financial inclusion and financial access, which indicate a core research
focus on bridging economic sectors. The significant presence of small and medium-sized
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enterprises and the rural population directly anchors this study within the target demographic. The
interaction of terms such as digital financial inclusion, electronic banking, and artificial intelligence
demonstrates the technological mechanisms being explored for financial inclusion. Concurrently,
foundational economic concepts such as human capital, poverty alleviation, and food security form
critical socio-economic objectives.

Subsaharan Africa
Propensity Score Matching
Electronic Banking Personnel Economics Small and Medium-Sized Enterprise
Entrepreneurship Artificial Intelligence  Alternative Agriculture  Internationalization

Digital Financial Inclusion tend marke

Cybersecurit Smallholder
Research De};gn v FI ntECh lndus.tr? 4.0 F|r'|aé1::|al Access Value Chain

Occupatlonal Health Income Dlstrlbutlon Fin Policy Approach

el M e oo cone. £ l@Ctronic Money

Industrialization F. Financial System o I I Pakistan I Mali . Food Security

| tn,@ r:] CI a u S I .O n Biohazard
nnovation Adeption Fina nC|a| Services

Welfare Economics Financial Institution Business And Society
Propensity Score Fourth Industrial Revolution Agricultural Practice
Rural Population Rural Income T1ax Revenue Rural Economy

Economic Theory

Pove Alleviation Col li
ty elenialism Developing Countries

Figure 5: Word cloud on co-occurrences of keywords

The high frequency of methodological terms such as propensity score matching and research
design signifies a field prioritising empirical thoroughness and causal inference. This suggests that
research is evolving from theoretical discussion towards robust impact evaluation. The co-
occurrence of Industry 4.0 and the Fourth Industrial Revolution with agricultural terms highlights a
modern research narrative that frames fintech as part of a broader technological transformation in
agriculture. The wordcloud indicates a well-developed research agenda connecting technological
tools to developmental outcomes. However, specific challenges such as cybersecurity and land
market complexities are also evident. The position shown by the word cloud is one of an
established interdisciplinary field which seamlessly integrates finance, technology, development
economics and agricultural policy. This synthesis is important for comprehensively addressing the
plight of Southern Africa's smallholder farmers through innovative financial solutions.

6. Conclusion and Future Research Agenda

This study has systematically mapped the intellectual structure and thematic evolution of
research concerning fintech-driven financial inclusion for smallholder farmers in Southern Africa.
The bibliometric analysis reveals a field in a robust state of emergence that is characterised by
exponential growth in publication output since 2021. The intellectual landscape is structured
around six themes which are Al and data-driven finance, digital financial ecosystems, technology
adoption, foundational concepts of inclusion, blockchain innovation and empirical studies on social
inclusion. This demonstrates a progression from conceptual validation towards specialised
technological applications and context-specific impact assessment.

The synthesis of theoretical frameworks including diffusion of innovations, technology
acceptance model, and institutional theory provides a complimentary multi-dimensional framework
for this study. The framework elucidates how fintech’s potential extends beyond transactional
convenience. It shows how fintech can fundamentally reshape market structures, reduce transaction
costs, and expand human capabilities. The geographic distribution of research production indicates
a significant reliance on external perspectives. This is shown by the substantial portion of
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knowledge generation originating outside the African continent. This suggests a critical gap in
locally anchored research and the contextual framing of solutions.

Several relevant research gaps emerge from this analysis leading to proposing a clear agenda
for future scholarly inquiry that includes deepening contextual and longitudinal studies. The field
identifies challenges such as digital literacy and gender disparities as hurdles in fintech-driven
financial inclusion for smallholder farmers. There is a pressing need for in-depth qualitative studies
that explore the socio-cultural dimensions of fintech adoption within Southern African rural
contexts. Furthermore, longitudinal research is required to go beyond documenting initial adoption
and assess the sustained impact of fintech on smallholder farmers' resilience, productivity, and
intergenerational poverty.

The study also proposes research in bridging the implementation gap. Future research should
pivot from technological potential to the implementation of science. This includes a critical
investigation into viable business models for last-mile service delivery such as the integration of
fintech with traditional informal financial systems. Also, the development of robust consumer
protection frameworks to safeguard vulnerable farmers from digital risks is important. The study
also proposes research into intersectional analysis of financial Inclusion in Southern Africa. The
discourse on gender, while it is currently present, requires a varied dimension. Research must adopt
an intersectional lens to understand how factors such as land tenure, age, and education interact
with gender to shape access and benefits. Studies specifically designed to evaluate the efficacy of
fintech tools in empowering women smallholder farmers are urgently needed.

The study also proposes exploring synergistic technologies towards financial inclusion for
Southern African smallholder farmers. The potential of converging technologies remains
underexplored. Research should investigate the integrated application of fintech with other fourth
industrial revolution technologies. Technologies such as the internet of things (IoT) facilitate
precision agriculture or blockchain for transparent land registries to create comprehensive digital
ecosystems for smallholder farmers. Fintech presents a transformative pathway for enhancing
financial inclusion among Southern Africa's smallholder farmers. The future research agenda must
prioritise contextual depth, practical implementation, nuanced inclusion, and technological synergy
to ensure that the digital revolution in agriculture is both inclusive and sustainable.
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