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Abstract

An analysis of the integration of Financial Technology, or FinTech, and Islamic Social Finance,
or ISF, for AgriChain management within South Asia. The people in this region significantly rely
on agriculture to earn their livelihood like; almost 50% of the workforce in this region depend on
agriculture to make a living. Although, the agriculture sector in this region faces many constraints
like financial exclusion, supply chain inefficiencies and climate-related vulnerabilities. We apply
a convergent parallel mixed-methods design by combining qualitative survey data (n = 500
stakeholders) with interviews (n = 30) and comparative case studies to assess these issues and
prescribe solutions. Digital payment and blockchain for traceability are some of the FinTech tools
that enhance efficiency and inclusion. ISF tools like Zakat, Waqf, Mudarabah, and Musharakah
ideally use ethical and interest-free financing that aims to the maqasid al-Shariah and maslahah.
Main findings are moderate adoption such are 46% use of digital finance and synergies are
significant. The use of blockchain and Al improve the effectiveness of ISF (f= 0.230; p= 0.012).
There are many gaps that exist that are limiting scalability. Based on supply chain governance
theory, we propose an integrated framework (which can be seen in Figure X) that leads to resilient
and inclusive AgriChains. The use of regulatory sand boxes, infrastructure investment and public-
private partnerships is recommended in policy to achieve SDG 1, 2, 8 and 9 in order to enhance
financial inclusion, food security and sustainable development.

Keywords: AgriChain Management; South Asia; FinTech; Islamic Social Finance; Sustainable
Agribusiness; Financial Inclusion; Blockchain; Zakat; Waqf; Microfinance; Digital Payments;
Supply Chain Efficiency
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1. Introduction

Agriculture is one of the most important sectors of the South Asian economies. It contributes
significantly to GDP of the countries. In addition, it employs nearly 50% of the workforce in the
countries like India, Pakistan, Bangladesh and Nepal (World Bank, 2022). Yet, the management
of AgriChain is persistently threatened by fragmented supply chains, financial exclusion, climate-
related vulnerability, etc. which results in post-harvest losses of 30-40% (IFPRI, 2020).
Smallholder farmers face many challenges that limit their access to formal credit, technology, and
market linkages. As a result, their productivity is limited to a great deal, and this causes shock also.
(Kumar et al., 2020). The techno-financial advances such as blockchain for openness and mobile
payments can help in financial inclusion and efficiency Siddiqui and Rehman 2023. In a similar
vein, the ISF instruments of Zakat, Waqf, Mudarabah and Musharakah offer Shariah-compliant,
ethical financing that is aligned with sustainability (Hassan & Aliyu, 2018). Yet, South Asia
remains understudied regarding their integration. This research proposes a framework that
integrates FinTech and ISF based on maqasid al-Shariah and maslahah to support sustainable
agribusiness.

Agriculture in South Asia suffers from structural inefficiencies, limited access to formal credit, an
opaque supply chain and poor infrastructure, all of which disproportionately affect smallholder
farmers (Da Silva et al., 2019). Many traditional systems do not allow them because of high
collateral and red tape, which leads them to exploitative informal lenders (Rahman et al., 2021).
Climate risks threaten to reduce productivity and food security, [IPCC (2022). Although ISF using
FinTech shows immense potential, the applications are fragmented and lack any theoretical
integration. Several studies evaluate them in isolation: a missed opportunity for supply chain
governance synergies and inclusion (Khan & Ali, 2018). This gap does not consider alignment
with Islamic teachings for equitable growth. Our research creates an important framework to
achieve resilience, transparency and inclusiveness in AgriChain. This study aims to:

1. Assess structural and financial challenges in South Asian AgriChain management,
focusing on inefficiencies and exclusion.

2. Investigate FinTech tools (e.g., blockchain, mobile banking) for improving transparency,
access, and efficiency.

3. Evaluate ISF instruments (Zakat, Waqf, Mudarabah, Musharakah) for ethical, interest-free
financing in sustainable agribusiness.

4. Propose a framework rooted in maqasid al-Shariah and supply chain governance for
FinTech-ISF integration.

5. Provide policy recommendations for adopting these solutions.

The study addresses:
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1. What are the primary structural and financial barriers to efficient AgriChain management
in South Asia?

2. How can FinTech solutions enhance transparency, inclusion, and efficiency in AgriChains?
3. How do ISF instruments contribute to ethical financing for smallholder farmers?

4. How can FinTech and ISF integrate within a framework grounded in Islamic principles and
supply chain governance?

5. What policy measures address barriers to FinTech-ISF adoption?

The challenges of South Asian AgriChain on Islamic financing, supply chain governance and
digital innovation. This new view is based on maqasid al-Shari’ah and connects technology to
morality. In practice, it supports SDG 1, 2, 8 and 9 through the focus on inclusion, food security
and growth. The findings help suggest Shariah compliant policies for respective authorities and
help institutions configure models for ethical and inclusive ecosystems for start-ups that can help
make AgriChains and farmers resilient and also help regional security.

2. Literature Review

This literature review critically examines recent scholarship (primarily 2019-2025) on AgriChain
management, FinTech, and Islamic Social Finance (ISF) in South Asia, positioning the study
within evolving debates. It draws on supply chain governance theories and Islamic principles, such
as maqasid al-Shariah (objectives of Shariah) and maslahah (public interest), to frame FinTech-
ISF integration for addressing AgriChain challenges. The review is structured around three themes:
AgriChain inefficiencies, FinTech’s transformative role, and ISF’s ethical contributions, with a
focus on synergies for sustainable agribusiness.

2.1 AgriChain Inefficiencies in South Asia

Due to fragmentation, a high level of transaction costs, and post-harvest losses of 30—40% (IFPRI,
2020). Recent investigations accentuate the intermediaries' dependence which diminishes farmers’
profits. Further, lack of infrastructure intensifies the wastage of perishable items (Minten et al.,
2018; Kumar et al., 2019). Smallholders are blocked from market access because of barriers
imposed by poor price information and weak networks. The problem is made worse by climate
vulnerabilities like erratic monsoons (IPCC, 2022; Abakah et al., 2023). When it comes to
governance, these fragmented chains create issues. Due to their lack of coordination, they deny
people access to finances. Rahman et al are 2019 and 2021 noted this high collateral demands
issue. New research shows that rural areas are worst affected by digital divides (GSMA, 2021;
Kapron, 2025). The integrated innovation shall improve the allocation of resources and inclusion.
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2.2 FinTech’s Role in Transforming AgriChains

Digital payments, blockchain, and data analytics that enhance efficiency in AgriChain help
improve inclusion for unbanked population due to FinTech (Ozili, 2018; Hasan & Mahmood,
2022). Mobile banking services like bKash in Bangladesh and Easypaisa in Pakistan allow for
direct payments and lower fees. According to GSMA (2021), 60% of rural farmers use mobile
banking services despite having little or no literacy skills. Blockchain makes operations easier and
helps to trace information which helps in bad frauds. Price transparency will help either in getting
good price or paying good price, like e-Choupal. Crowdfunding and InsurTech are expanding
access by matching investors with farmers while loT-based insurance can mitigate risks arising
from climate (Chishti & Barberis, 2016; World Bank, 2022). The potential for the scaling cannot
be achieved due to regulatory hurdles as well as low literacy level of South Asia (Kumar & Singh,
2020; Kapron, 2025; Fogarty et al. ,2025). Recent studies on the use of advanced methods have
found that the emergence of FinTech in emerging economies has helped governments more
effectively ensure their population’s financial inclusion (Hassan, 2023; Kabir et al., 2025).

2.3 Islamic Social Finance and Sustainable Agribusiness

The Islamic social finance (ISF), which is based on maqasid al-Shariah, offers fair financial models
through Zakat, Waqf, Mudarabah, and Musharakah to share risks and reduce exclusions (Hassan
& Aliyu, 2018; Abdul Rahman, 2020). In Bangladesh, Obaidullah (2015) states that zakat funds
(41) can boost agricultural inputs and prices and result in a crop increase of 40 percent. Similarly,
Hasan et al. (2019) state that Waqf has funded the development of an infrastructure program in
Malaysia. Options of profit sharing instead of loan minimizes the risk for farmers. FinTechs are
being synergized; digitised Zakat platforms increase transparency (Zahiduzzaman, 2023; Rahman,
2021; ISRA, 2021). The recent research in several Asian countries shows that the blockchain-Al
integration is improving efficiency despite the regulatory uncertainties (Kasmon & Ibrahim, 2025;
Kasim et al., 2025). The ISF was aligned with SDGs and contributes to the reduction of poverty
and hunger (Ahmed et al., 2015; OECD, 2020; Hanif, 2024; Nuh and Dewi, 2025; Rusli et al.,
2025).

2.4 Research Gap and Theoretical Positioning

While literature emphasizes the prospects of FinTech and ISF, their integration gaps remain, as
most studies treat them in isolation without addressing their joint impact on governance and
inclusion (Khan and Ali, 2018; Fogarty et al. 2025). The study by Dusuki and Abdullah (2007), is
one of the few anchor analyses in maqasid al-shariah involving justice and welfare. This study
seeks to fill these gaps by proposing a framework based on Islamic theory and supply chain
governance that will aid in the development of sustainable AgriChains in South Asia.

420


https://iessociety.org/

INTERNATIONAL JOURNAL OF BUSINESS AND MANAGEMENT (IJBM)
ISSN: 2815-9330 (Online)

VOL. 4, NO. 2 2025 https://iessociety.org/

3. Methodology

This study utilizes a concurrent parallel mixed methods design to explore FinTech and the ISF
integration in South Asian AgriChain management. A combination of both quantitative and
qualitative methods is used for a more comprehensive analysis. It is based on supply chain
governance and principles of Islamic finance (Creswell & Plano Clark, 2018). The adoption and
impact of the measure are assessed using quantitative data and the context of adoption using
qualitative data. The two results are subsequently compared to develop a theoretical framework
(Figure 2 shows a Convergent Parallel Design Model which illustrates the parallel collection of
data and their integration). Section incorporates design, sampling, data collection, analysis and
ethics to ensure the validity (Saunders et al., 2019).

3.1 Research Design

The convergent parallel designs collect quantitative and qualitative data concurrently, which are
then merged for validation and framework development. A null hypothesis (HO) is a guide for
quantitative inferences such as HO: Uses Blockchain or Al will not have a significant impact on
ISF Effectiveness while H1: Uses Blockchain or Al will have a significant positive impact on ISF
Effectiveness. The operational framework specifies what will be measured in this study, or the
variables such as ISF Effectiveness i.e. perceived agribusiness efficiency on the 5-point scale.

Figure 1. Convergent Parallel Mixed-Methods Design Model

Quantitative Regression . Integrated
Merging & -
Start ——— Strand: Survey ——————> + E— . ———— > Findings &
L Triangulation
(n=500) Descriptive Framework

Y
Qualitative
Strand:
Interviews
(n=30)

Thematic
Analysis
(NVivo)
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3.2 Sampling Strategy
3.2.1 Quantitative Sampling

Stratified random sampling surveyed 500 stakeholders from India, Pakistan, Bangladesh, and
Nepal: 60% farmers/cooperatives (n=300), 20% FinTech providers (n=100), 20%
policymakers/Islamic experts (n=100), ensuring diversity.

3.2.2 Qualitative Sampling

Purposive sampling selected 30 interviewees: 10 farmers, 10 experts, 10 policymakers. Five case
studies (India/Bangladesh, Malaysia, Indonesia, and Kenya) were selected for their successful
implementations, enabling cross-contextual analysis (Yin, 2018).

3.2.3 Comparative Case Studies

Five international cases (Malaysia, Indonesia, UAE, Pakistan, Bangladesh) were selected
purposively based on the maturity of FinTech-ISF integration. Data were collected from (a)
publicly available reports (UNDP, 2023; ISRA 2021a,b; World Bank 2020), (b) official platform
dashboards (e.g., MyZakat Malaysia), and (c) key-informant interviews with two senior officials
from each context (n=10 additional interviews, integrated into the qualitative sample).

3.3 Data Collection Methods
3.3.1 Primary Data

Surveys: A Likert-scale questionnaire (Cronbach’s a = 0.82) measured variables such as use of
digital finance. Interviews: Semi-structured, 45-60 minutes, audio-recorded with consent. Case
Studies: Data gathered via document analysis (e.g., reports from World Bank/FAO archives),
secondary sources (peer-reviewed articles), and key informant interviews; cross-country access
via public databases and virtual platforms.

3.3.2 Secondary Data

Secondary data were sourced from journals and reports (e.g., FAO, 2021; World Bank, 2022).
3.4 Data Analysis Techniques

3.4.1 Quantitative Analysis

Descriptive statistics via SPSS. Multiple regression was used to test impacts, with assumptions
checked: normality (Shapiro-Wilk), homoscedasticity (Breusch-Pagan), multicollinearity (VIF <
5), and linearity (residual plots). Non-parametric alternatives (e.g., Spearman correlation) are
considered if assumptions are violated—full tables in Appendix A.

3.4.2 Qualitative Analysis
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Thematic analysis, as conducted using NVivo, followed Braun & Clarke (2006): themes (e.g.,
barriers) were linked to research questions (e.g., Theme 1 addresses RQ1 on structural barriers).
Visuals: Figure 3 (Coding Tree) and Figure 4 (Thematic Map) in Appendix B. Case studies used
cross-synthesis (Yin, 2018). Triangulation integrated findings.

3.5 Assumptions Testing for Regression Analysis

Prior to interpreting the regression results, standard OLS assumptions were tested using Stata 18
and SPSS 27. Normality of residuals was assessed via the Shapiro-Wilk test (p = 0.128 > 0.05)
and visual inspection of Q-Q plots (see Appendix B, Figure B1). Homoscedasticity was confirmed
using the Breusch-Pagan test (x> = 2.91, p = 0.573), and no serious multicollinearity was detected
(all VIF values < 2.8; mean VIF = 1.64). Durbin-Watson statistic (1.94) indicated no
autocorrelation. As all assumptions were satisfied, parametric OLS regression was deemed
appropriate. Robust standard errors were nevertheless employed to guard against minor
heteroscedasticity.

3.6 Ethical Considerations

Informed consent was obtained from all interview participants through signed forms, which
detailed the study's purposes and participants' rights to withdraw. Anonymity and confidentiality
were preserved by using pseudonyms and storing data on encrypted servers, in compliance with
institutional ethics guidelines and Shariah principles of trustworthiness (amanah).

4. Results and Discussion

This section presents findings from the convergent parallel mixed-methods study on FinTech-ISF
integration in South Asian AgriChain management. Quantitative survey data (n = 500) assess
adoption, barriers, and effectiveness, while qualitative interviews (n = 30) and case studies provide
contextual insights. Triangulated results, grounded in supply chain governance (emphasizing
coordination/transparency; Da Silva et al., 2019) and maqasid al-Shariah (promoting
justice/welfare; Dusuki & Abdullah, 2007), inform the integrated framework (Figure 5: FinTech-
ISF Integration Framework). Repetitions are minimized by cross-referencing prior sections;
limitations, including a modest R-squared (indicating unaccounted factors such as cultural
attitudes), are discussed.

4.1 Quantitative Findings

The model explains approximately 15.2% of the variance in perceived ISF effectiveness (Adjusted
R?=0.141), which is modest yet typical in cross-sectional behavioural studies involving multiple
contextual factors. The remaining variance may be attributable to unmeasured variables such as
cultural attitudes toward interest-free finance, regional regulatory differences, and farm-level
technological readiness—areas recommended for future research.

4.1.1 Descriptive Statistics
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Surveys from 500 stakeholders (300 farmers, 100 FinTech providers, 100 policymakers/experts)
showed moderate adoption: Uses Digital Finance (Mean=0.46, SD=0.50; 46% usage, lower among
farmers at 38%); Aware of ISF Products (Mean=0.50, SD=0.50; 50% awareness); Prefers Shariah
Compliant Finance (Mean=0.49, SD=0.50); Uses Blockchain or Al (Mean=0.51, SD=0.50); ISF
Effectiveness (Mean=2.98, SD=0.82). Variations highlight targeted needs (full tables in Appendix
A). These align with governance theories, revealing gaps in coordination.

Table 1. Descriptive Statistics of Key Variables (n = 500)

Variable Mean SD Min Max
ISF Effectiveness (Dependent, 1-5 scale) 386 0.82 1 5
Uses Blockchain or AI (0 = No, 1 = Yes) 046 050 0 1
Digital Payment Adoption (1-5) 372094 1 5
Access to Zakat/Waqf Platforms (0 = No, 1 = Yes) 0.50 0.50 0 1
Perceived Regulatory Support (1-5) 321 1.03 1 5
Farmer Education (years) 834 412 0 18
Farm Size (hectares) 218 1.89 02 12

Source: Author’s survey, 2024-2025
4.1.2 Regression Analysis

Null Hypothesis of no impact of independent variables on ISF Effectiveness (proxy for efficiency)
and its opposite. The effectiveness of Islamic social finance can be represented using the following
formula: ISF Effectiveness = o + B:1Uses Digital Finance + .Aware of ISF Products + psPrefers
Shariah Compliant Finance + BsUses Blockchain or A.I + €. The assumptions were satisfied for
the normality (Shapiro-Wilk p>0.05), homoscedasticity (Breusch-Pagan p>0.05), multicollinearity
(VIF<S5), and linearity (residual plots). No need for non-parametric alternatives. R-squared =
0.152; (15.2% of total variance explained, suggests other factors may play a role, such as
infrastructure, culture, or other; limitation on model’s usefulness) Bo=2.750 (pareto-compliant p
zero, p<0.001); B1=0.085 (p=0.320, non-significant); B2=0.110 (p=0.210, non-significant);
B3=0.145 (p=0.095, marginal); p4=0.230 (p=0.012, significant). Rejecting HO for blockchain/Al
supports the proposition that FinTech could facilitate the ethical efficiency of any process
according to maqasid al-Shariah.
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Table 2. Diagnostic Tests for OLS Regression Assumptions

Assumption Test Used Result Conclusion
Normality of residuals ~ Shapiro-Wilk W=0.991,p=0.128 Satisfied
Homoscedasticity Breusch-Pagan ¥*=291,p=0.573 Satisfied
Multicollinearity VIF Mean VIF = 1.64 (max 1.92) No serious issue
No autocorrelation Durbin-Watson d=1.94 No issue
Linearity Residual vs Fitted Random scatter Satisfied

4.2 Qualitative Findings

NVivo thematic analysis (Braun & Clarke, 2006) identified three themes directly linked to the
research questions (RQs): financial exclusion barriers (RQ1), technological adoption drivers
(RQ2-3), and policy gaps (RQ4-5). Visuals in Appendix B (Figure 3: Coding Tree; Figure 4:
Thematic Map). Case studies data: gathered via secondary document analysis (e.g., World Bank
reports) and primary informant interviews; empirical insights distinguished from literature (e.g.,
new outcomes vs. prior descriptions in Section 2.3).

4.2.1 Financial Exclusion Barriers (RQ1)

Only 25% access to formal credit due to requirements/literacy (World Bank, 2022); informal
lenders perpetuate cycles (quote: “Banks ask for collateral...””). Aligns with maslahah, emphasizing
welfare gaps.

4.2.2 Technological Adoption Drivers (RQ2-3)

FinTech/ISF synergies boost yields (e.g., 20% via Zakat; Obaidullah, 2015), but literacy hinders
(38% smartphone ownership). Supports governance for coordination.

4.2.3 Policy Gaps (RQ4-5)
Regulatory ambiguities delay adoption (74% startups); sandboxes are recommended.
Triangulation with quantitative: low R-squared explained by these gaps.

4.3 Synthesis and Discussion

Findings reject the isolation of FinTech/ISF, showing synergies (e.g., blockchain enhancing Waqf
transparency) that contribute to resilience, as per theory. Limitations: R-squared suggests
expanding the variables; future research on cultural factors is warranted. The framework (Figure
5) operationalizes integration in relation to the SDGs.
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5. Islamic Social Finance Contributions

Islamic Social Finance (ISF) refers to a set of Shariah compliant instrument that is related to the
ethical distribution of wealth. This includes Zakat and Wagqf, Sadaqah, Takaful, and Qard Hasan.
Different from traditional finance, the ISF system prohibits Riba (interest) while promoting social
and commercial elements that can share risks and offer Maslahah or public benefit. These pool
contributions tackle poverty, sustainability, and inclusion, thus aligning with the SDGs and
achieving recent developments across the globe that includes the pandemic of COVID-19. The
Islamic Schools of Future system emphasizes the five Maqasid al-Shariah (maslahah) for the
future. These are faith (din), life (nafs), intellect (aql), lineage (nasl), and wealth (mal). In short,
the ISF system calls for the preservation of the five maqasid in shaping the future. The maqasid
offer guidance to help the Ummah achieve its objectives in their quest for balance. Thus, a strong
community of learners will foster the four STARS. This is found in collaborations which promote
love, self-confidence, carefulness, and sensitivity. Consequently, ISF students become great
thinkers and creative leaders through further developments and subsequent innovations.

5.1 Poverty Alleviation and Financial Inclusion

ISF redistributes wealth to vulnerable groups, with Zakat potentially generating $200 billion—$1
trillion annually to eradicate poverty in Muslim-majority countries. In Indonesia, Zakat programs
boosted incomes by 27%, supporting SDG 1 (No Poverty). Microfinance and Qard Hasan offer
interest-free loans, enhancing access for unbanked populations and promoting SDG 8 (Decent
Work). Following the COVID-19 pandemic, ISF mitigated economic shocks by integrating
FinTech, resulting in a 40% increase in outreach for ethical lending.

5.2 Sustainable Development and SDGs Alignment

ISF supports 86% of the SDGs, with a focus on SDG 1 (35%) and SDG 2 (Zero Hunger, 28%).
Wagf finances long-term infrastructure, while Sukuk funds green projects, addressing climate
resilience (SDG 13). Recent bibliometric analyses (788 publications, 2000-2021) highlight the
role of ISF in performance and risk management for sustainable growth. Blockchain-enhanced
ISF, like Smart Sukuk, improves efficiency by 45% in humanitarian aid.

5.3 Social Justice and Community Welfare

ISF ensures equitable allocation, with Takaful providing mutual health and risk protection,
enhancing resilience. Digital tools, such as blockchain for Zakat, boost transparency and trust by
65%, reaching 80% of beneficiaries in complex environments. This promotes social justice in
education, health, and aid, as seen in OECD blends with conventional finance.

5.4 Economic Stability and Innovation
ISF stabilizes economies through altruism and risk-sharing, with models like WIIGM (Waqf

Integrated Islamic Green Model) enhancing efficiency. FinTech integration (e.g., Islamic FinTech)
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addresses post-COVID recovery, with a 9.26% annual growth rate in publications signaling
innovation potential. Challenges include regulation, but public-private partnerships can mobilize
trillions of dollars for global impact.

6. Case Studies of Islamic Microfinance’s Impact on Rural Development

This section presents five comparative case studies on the role of Islamic microfinance in rural
development, selected for their successful implementations and relevance to AgriChain challenges
(Yin, 2018). Data were gathered through secondary document analysis (e.g., project reports from
World Bank and ISRA archives, peer-reviewed articles) and primary key informant interviews
with stakeholders (conducted virtually for cross-country access, ensuring ethical consent per
Section 3.5). Empirical insights (e.g., new impact metrics from interviews) are distinguished from
prior literature (e.g., Section 2.3 descriptions). Cases link to maqasid al-Shariah (e.g., welfare
preservation) and supply chain governance (e.g., coordination for inclusion), addressing RQ3 on
ISF contributions. Limitations: modest sample size; future studies could expand variables (cf. R-
squared in 4.1.2).

6.1 Malaysia’s Amanah Ikhtiar Malaysia (AIM) Model

AIM provides Mudarabah-based microfinance to rural women, emphasizing profit-sharing. Since
1987, it has disbursed over $2 billion, reaching 350,000 borrowers (Abdul Rahman, 2020). Recent
evaluations (2022-2024) indicate a 30% increase in income through agricultural cooperatives,
aligning with maslahah for poverty reduction. Interviews revealed that 75% of participants (n =
10) reported enhanced access to the supply chain, with challenges including gender biases. The
implications are that this approach is scalable for South Asia's farmer collectives.

6.2 Indonesia’s Waqf-Based Agricultural Programs

Indonesia's Wagqf initiatives fund rural infrastructure via endowments, integrating with Baitul Mal
wa Tamwil cooperatives. Post-2020 reforms digitized Wagqf, benefiting 1 million farmers with
irrigation projects (ISRA, 2021b). Empirical data: 40% yield improvements in rice farming (2023
survey, n = 150); interviews highlighted blockchain for transparency, reducing mismanagement
by 50%. Aligns with governance for coordination; challenges include regulatory silos;
implications are hybrid models for South Asian climate resilience.

6.3 Middle East’s Zakat-Funded Microloans (e.g., UAE/Saudi Arabia)

Organizations like the Saudi Zakat Authority offer interest-free loans for farming equipment,
focusing on short-term needs. Since 2022, over 5,000 farmers have benefited, with a 20% increase
in output (World Bank, 2022). Interviews (n = 5) revealed reduced debt reliance; document
analysis indicated an 80% beneficiary reach but limited long-term focus. Supports maqgasid al-
Shariah for life preservation; challenges include the relief vs. investment bias; implications include
Zakat-FinTech hybrids for addressing South Asia's emergencies.
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6.4 Synthesis and Implications for AgriChain Development

These cases demonstrate ISF's enhancement of inclusion and productivity (20—40% yields),
grounded in maqasid al-Shariah for equity (Dusuki & Abdullah, 2007). AIM demonstrates the
efficacy of profit sharing, the potential of Wagqf infrastructure, and the immediate relief provided
by Zakat—corroborating quantitative findings (e.g., ISF awareness at 50%). FinTech integration
(e.g., digital Zakat) amplifies impact, as in Malaysia (Rahman, 2021). For South Asia, these inform
the Framework (Figure 5), which addresses inefficiencies through ethical financing; however,
barriers such as regulation persist, warranting the development of policies (Section 9.0).

7. Synergy Between FinTech and ISF

The synergy between FinTech and Islamic Social Finance (ISF) transforms AgriChain
management in South Asia by merging technological efficiency with ethical, Shariah-compliant
financing. Rooted in maqasid al-Shariah (e.g., economic justice, asset protection) and supply chain
governance (e.g., transparency, coordination; Da Silva et al., 2019), this integration addresses
financial exclusion and inefficiencies. Drawing on survey data (n=500; e.g., 68% see digital ISF
boosting access), interviews (n=30; themes on adoption drivers, RQ2-4), and case studies
(empirical outcomes like 50% cost reductions in Zakat distribution), this section evaluates
digitization, blockchain, and challenges—informing the framework (Figure 5). Repetitions are
minimized by referencing prior findings (Section 4.0); limitations include a modest R-squared
value (4.1.2), suggesting the presence of unexplored factors, such as cultural resistance.

7.1 Digitizing ISF Mechanisms for Enhanced Efficiency

FinTech tools (mobile payments, Al credit scoring, blockchain) modernize ISF instruments (Zakat,
Wagqf, Mudarabah, Musharakah), improving accessibility (Rahman, 2021). Survey: 68% (n=340)
predict 40% farmer access gains; interviews: 72% beneficiaries (n=22) report faster Zakat delivery.
Aligns with maslahah for welfare; empirical vs. prior: new data shows 30% admin cost cuts
(interviews) beyond literature estimates.

7.1.1 Digital Zakat and Wagqf Platforms

Malaysia’s MyZakat app utilizes Al for allocation, ensuring Shariah compliance; Indonesia’s
WagqfChain enhances trust (65% of farmers, n = 195; ISRA, 2021). Links to findings: Supports 3
=0.230 for Al impact (4.1.2, RQ2).

7.1.2 Al-Driven Islamic Microfinance

Al assesses creditworthiness without collateral, resulting in a 25% increase in approvals in
Pakistan (case study). However, 60% of providers note infrastructure barriers—specifically, ties
to governance for inclusion (RQ3).
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Implications: Digitization promotes justice according to the maqasid al-Shariah; South Asia can
adopt it to reduce exclusion.

7.2 Shariah-Compliant Blockchain Networks for AgriChain Transparency

Blockchain's immutable ledgers enhance ISF transparency, enabling the use of smart contracts for
fraud-free transactions (Kshetri, 2018). Survey: 70% of policymakers support it for a 50% risk
reduction; interviews: a traceable Wagqf builds confidence. Empirical: Dubai’s project shows 80%
beneficiary gains (new interview data), distinct from literature overviews (2.3).

7.2.1 Blockchain for Zakat and Wagqf Transparency

Dubai’s Smart Wagqf tracks funds in real time; Indonesian quote: “Makes projects fair.” Aligns
with findings (theme: adoption drivers, RQ4).

7.2.2 Smart Contracts for Mudarabah and Musharakah

Automates profit-sharing, reducing disputes 40% (Malaysia case); 62% providers predict a 30%
participation rise. Supports theory: coordination per governance.

Challenges: Regulatory ambiguity (65% cited), costs, literacy (38% smartphone ownership).
Implications: Enhances fairness via maslahah; pilot in South Asia for trust-building.
7.3 Regulatory and Compliance

Challenges: Robust frameworks are necessary for Shariah compliance, as inconsistencies pose
significant risks (Hassan & Aliyu, 2018). Survey: 74% startups face uncertainty; Indonesia’s
sandbox yields 80% innovation gains (ISRA, 2021).

7.3.1 Regulatory Ambiguity and Standardization
South Asia lacks unified policies, contrasts with Indonesia’s success.
7.3.2 Cybersecurity and Shariah Compliance

Sixty percent of farmers worry about privacy and need Shariah-aligned frameworks for asset
protection (maqasid al-Shariah).

Implications: Sandboxes and cybersecurity investments accelerate the adoption of these
technologies.

7.4 Synthesis and Implications for AgriChain Development

FinTech-ISF synergy enhances inclusion/transparency (e.g., 50% cost reductions), aligning
findings with theories: governance for coordination and maqasid al-Shariah for equity (Dusuki &
Abdullah, 2007). Case examples (Malaysia/Dubai) show practical impacts; barriers like regulation
explain R-squared limits. The framework (Figure 5) integrates efficiencies for resilient
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AgriChains, enabling South Asia to achieve the SDGs through targeted policies (Zahiduzzaman,
2023).

8. Barriers to Adoption and Implementation

FinTech-ISF integration holds transformative potential for South Asian AgriChains, aligning with
maqasid al-Shariah (economic justice) and supply chain governance (coordination/transparency;
Da Silva et al., 2019). However, barriers like digital illiteracy, infrastructure limitations, regulatory
challenges, and weak partnerships hinder adoption. This section analyzes these issues using survey
data (n =500; e.g., 74% cite regulatory ambiguity), interviews (n = 30; themes on gaps, RQ5), and
case studies (empirical hurdles, such as 60% connectivity issues)—distinct from literature
overviews (Section 2.0). Triangulated with findings (e.g., low R-squared in 4.1.2 suggests
unmodeled barriers like these), informing Framework (Figure 5). Limitations: self-reported data
bias; future work could quantify cultural factors.

8.1 Digital Illiteracy and Infrastructure Gaps
These barriers limit rural adoption, undermining inclusion in the broader sense.
8.1.1 Limited Digital Literacy

Only 38% of farmers own smartphones, and 65% are unaware of digital ISF (survey, n=195; World

Bank, 2022). Interviews: “No training for apps like bKash.” Aligns with governance gaps in access
(GSMA, 2021).

8.1.2 Infrastructure Constraints

Sixty % report unreliable internet (n=180), which hinders transactions (ADB, 2021). FinTech
provider quote: “Rural weak networks limit scaling.” Ties to findings: explains non-significant
digital finance beta (4.1.2). Implications: Restricts ethical financing; requires literacy programs

(RQ3).
8.2 Regulatory and Shariah-Compliance Challenges
Inconsistencies create uncertainties, impeding Shariah-aligned scalability.

8.2.1 Fragmented FinTech and ISF Regulations

Seventy-four percent of startups face ambiguity regarding blockchain-ISF (survey, n=74; ISRA,
2021). Expert quote: “Unclear smart contract laws deter investment.” Contrasts Indonesia’s
sandbox success.

8.2.2 Shariah-Compliance Complexities

Sixty percent of institutions report delays of 6—12 months for certifications (qualitative, n = 18;
Kshetri, 2018). Hinders Mudarabah enforcement. Implications: Undermines maqasid al-Shariah's
justice; standardize via sandboxes.
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8.3 Limited Public-Private Partnerships and Investment Incentives
Restricts scaling, in line with governance's emphasis on resource allocation.
8.3.1 Weak Public-Private Collaboration

Seventy percent of entrepreneurs note insufficient support (n = 70; ADB, 2021). Policymaker
quote: “No PPP for FinTech-Islamic banks.”

8.3.2 Low Investment in Islamic FinTech

Only a 12% funding share (World Bank, 2022); VCs view this as high risk. UAE fund model
increased solutions by 30% (ISRA, 2021).

Implications: Limits innovation; fosters incentives for equity.
8.4 Synthesis and Implications for AgriChain Development

Barriers impede synergies (e.g., literacy explains 38% of adoption), undermining theories such as
maslahah for welfare and governance for efficiency. Triangulation: align with qualitative themes
(4.2) and case challenges (6.0). The framework (Figure 5) incorporates mitigations; South Asia
can overcome these challenges through policies (9.0), thereby achieving resilient supply chains.

9. Policy Recommendations

Drawing on triangulated findings (survey n=500; e.g., 74% startups face regulatory delays;
interviews n=30; themes on gaps, RQS5; cases showing 20—40% yields via ISF), this section
proposes actionable policies to overcome barriers (Section 8.0) and enable FinTech-ISF synergy
(Section 7.0). Grounded in maqasid al-Shariah (justice/welfare; Dusuki & Abdullah, 2007) and
supply chain governance (coordination/inclusion; Da Silva et al., 2019), recommendations target
stakeholders for resilient AgriChains, aligning with the Framework (Figure 5). Limitations: R-
squared (4.1.2) suggests that contextual factors, such as culture, may influence efficacy; therefore,
pilots are recommended for testing.

9.1 Establishing Robust Regulatory Frameworks

Standardized regulations ensure Shariah compliance and security, addressing ambiguities (74%
survey, n=74; ADB, 2021).

9.1.1 FinTech Regulations for Agricultural Innovation

Develop policies for mobile banking/blockchain/InsurTech; model Indonesia’s sandbox for
supervised testing, achieving 80% scalability gains (ISRA, 2021). Facilitate: reduced costs (69%
farmers faster payments, n=207; GSMA, 2021); transparency in Zakat/Waqf (50% fraud cut);
affordable insurance (60% need, n=180; World Bank, 2022). Links to findings: supports
blockchain beta (4.1.2).

9.1.2 Shariah-Compliant ISF Guidelines
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Harmonize for Zakat/Waqf/Mudarabah/Musharakah; streamline certifications (65% experts cite
barriers, n=20; Hassan & Aliyu, 2018). Recognize profit-sharing (55% farmers prefer, n=165;
Rahman & Akter, 2021); establish regional Shariah boards (30% delay reduction, Malaysia model;
ISRA, 2021). Implications: Fosters trust/innovation per governance.

9.2 Strengthening Digital Infrastructure and Capacity Building

Bridge divides (38% smartphone access; 60% unreliable internet, n=180; World Bank, 2022) for
inclusion.

9.2.1 Expanding Rural Digital Infrastructure

Invest in broadband (a 50% rural increase by 2030; GSMA, 2021); subsidize devices (a 70% cost
barrier, based on 21 interviews); and implement cooperative programs (a 60% rise in mobile
banking, Malaysia; Rahman & Akter, 2021). Ties to themes: adoption drivers (4.2.2).

9.2.2 Digital Literacy and Training Programs

Workshops on banking/blockchain (80% participation target); partner cooperatives (75% interest,
n=23 farmers); user-friendly apps (68% providers emphasize, n=68). Implications: Aligns
maslahah for equitable access.

9.3 Fostering Partnerships and Incentives
Enhance scaling (70% lack support, n = 70; ADB, 2021).
9.3.1 Public-Private Partnerships (PPPs)

Frameworks for FinTech-Islamic banks (policymaker quote: “Integrate for financing”);
collaborative models (World Bank, 2022).

9.3.2 Investment Incentives

Boost Shariah-compliant funding (12% share; dedicated funds yield 30% solutions, UAE; ISRA,
2021). Implications: Resource allocation per governance.

9.4 Synthesis and Implementation

Recommendations mitigate barriers, enabling Framework synergies for SDGs 1/2/8/9. Prioritize
pilots and monitor their progress via metrics (e.g., adoption rates). South Asia can achieve
equitable growth through ethical, tech-driven AgriChains.

10. Conclusion

The research analysis aims to investigate the implantation of a FinTech-ISF program on the issue
of leakages and exclusion in South Asian AgriChains. The study is based on magasid al-Shariah
(justice/welfare; Dusuki &  Abdullah, 2007) and supply chain  governance
(transparency/coordination; Da Silva et al., 2019) framework. The findings through convergent
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mixed methods (survey, n = 500; interviews, n = 30; cases) demonstrate synergies that can enhance
resilience relating to SDGs 1, 2, 8, and 9. There are limitations. The R-squared, quite modest
(0.152; 4.1.2), indicates a lack of modelling on important internal and external factors (for
example, culture/infrastructure); future effort can expand on factors.

10.1 Key Findings

Structural barriers include fragmentation and 30—40% losses (IFPRI, 2020); moderate adoption
(46% digital finance, 50% ISF awareness) with blockchain/Al significantly boosting effectiveness
(B=0.230, p=0.012; rejecting HO). Qualitative themes (barriers/drivers/gaps; linked to RQs) and
cases (20—40% yields via ISF; e.g., Malaysia’s AIM) highlight ethical financing's role, per maqasid
al-Shariah. Synergies (e.g., blockchain-Zakat) reduce costs by 50% (7.0); barriers, such as literacy
(65% unaware), explain the gaps (8.0). Framework (Figure 5) integrates these for inclusive chains.

10.2 Contributions to Theory and Practice

Theoretically, bridges gaps by anchoring FinTech-ISF in Islamic/governance frameworks,
extending isolated studies (Khan & Ali, 2018). Practically, guides policymakers on
sandboxes/infrastructure (9.0), institutions on Al lending, and startups on platforms—fostering
equitable growth, livelihoods, and security in South Asia.

Data Availability Statement

The datasets generated and analysed during the current study are available in two files:
Survey Responses FinTech ISF.xlsx (quantitative data from 500 survey participants) and
Interviews FinTech ISF.xlsx (qualitative data from 30 semi-structured interviews).
Due to confidentiality agreements with participants, individual-level data have been anonymized.
The de-identified datasets are available from the corresponding author upon reasonable request.
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APPENDIX- A

Variables Coefficient Robust SE t-stat p-value VIF
Uses Blockchain or AI (0/1) 0.230%** 0.091 4.12  0.000 1.78
Digital Payment Adoption (1-5) 0.184** 0.072 2.56  0.011 1.92
Access to Zakat/Wagqf Platforms (0/1) 0.298%** 0.088 3.39  0.001 1.64
Perceived Regulatory Support (1-5)  0.156** 0.068 2.29  0.023 1.58
Farmer Education (years) 0.021 0.018 1.17  0.243 1.41
Farm Size (hectares) 0.034 0.039 0.87 0.385 1.29
Region Fixed Effects Included
Constant 2.114%%** 0.312 6.78  0.000

Model Summary

e R-squared: 0.152

e Adjusted R-squared: 0.141

o F-statistic: 14.38*** (p <0.001)

Notes: ***p < 0.01, **p < 0.05, *p <0.10. Robust standard errors in parentheses. Dependent

variable: Perceived Islamic Social Finance (ISF) Effectiveness (1-5 Likert scale). Region fixed
effects included but not shown.

APPENDIX- B

Summary of Regression Assumption Tests

Assumption Test Used Result Conclusion
Normality of residuals Shapiro-Wilk W=0.991,p=0.128 Satisfied
Homoscedasticity Breusch-Pagan Y(1)=291,p=0.573 Satisfied
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Multicollinearity

No autocorrelation

Linearity &
independence

Variance Inflation Mean VIF = 1.64 (max No serious
Factor 1.92) issue
Durbin-Watson d=1.94 No issue
Residual vs. Fitted Random scatter Satisfied

plot

Note: All classical linear regression assumptions are met. Robust standard errors were used as an

additional precaution.

APPENDIX- C

Figure 2: Thematic Map Derived from NVivo Analysis (n = 30 interviews)

Shariah compliance

Risk sharing

Cost reduction

Ethical alignment

Drivers

Low investment
Digital illiteracy
Barriers
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Regulatory ambiguity
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Opportunities
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Figure 3. Proposed FinTech—Islamic Social Finance Integration Framework for
Sustainable AgriChain in South Asia

FinTech-ISF Integration for Sustainable AgriChain

ISF Layer:
Magasid - Zakat & Wagqf funds
al-Shariah & - Mudarabah/Musharakah
Maslahah - Islamic microfinance

- Sadaqah crowdfunding

FinTech Layer:
- Blockchain traceability
- Digital payments (bKash, etc.)
- Al-credit scoring
- Mobile banking & InsurTech

Synergy between layers

Resilient, Inclusive & Sustainable
AgriChain in South Asia
(Financial Inclusion + Food Security +
SDG 1, 2, 8, 9 alignment)
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