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Abstract 

The agriculture sector in South Asia, 

which is a major component of the 

regional GDP, and which comprises more 

than half of the Brazilian and Indian 

workforce, is being crippled by the effects 

of climate change, especially through 

deforestation causing changes in the green 

water cycling processes of the continent 

through disruption of evapotranspiration 

and moisture cycling which support 

rainfall and soil fertility. Based on the 

latest economic studies, deforestation 

causes significant losses in rainfalls and 

the world loses over 15 billion dollars in 

global GDP through lesser precipitation 

and also 379 billion dollars in agricultural 

productivity through decreased soil 

moisture (equivalent to approximately 8 

percent of world agricultural GDP) 

(Damania et al., 2025). These effects 

contribute to vulnerability to water stress 

and drought in South Asia, which impacts 

majorly on the smallholder farmers in the 

high-MuslimorMuslim majority territories. 

In this paper, the author suggests a new 

model of combining Islamic FinTech with 

Green AI to create climate-resilient 

agriculture. These losses can be alleviated 

with tools like AI-optimized Mugharasah 

(agricultural partnership) certificates, 

reforestation and water management with 

blockchain-enabled waqf funds and 

predictive analytics to risk-sharing 

financing(e.g.,moremuddarabah/musharak

ah models) can be used to meet the 

Maqasidal-Shariahmandateof 

environmental stewardship and equitable 

wealth distribution. 

It is novel to apply the simulation of the 

econometrics simulations of green water  

 

 

 

economics (e.g., South Asian terrestrial 

moisture recycling models in Damania et 

al., 2025, Annex 2A) to the situation, 

illustrating the possibility of maintaining 

rainfall and moisture loss by using 

Shariah-compliant digital interventions. 

This paper uses both mixed techniques 

(modified simulations and case studies 

along the lines of Bangladesh and Indian 

agribusiness) to project anticipated 20-30 

productivity and resiliency increases in 

agribusinessthroughbetterfarmeradoptiona

ndresourceallocationefficiencies. 

Results are presented to inform policy 

decisions by the Islamic financial 

institutions, regulators, and policymakers 

to develop agribusiness scale on Green AI-

driven FinTech to promote SDG 2.4 

(resilient agricultural practices) and 13.1 

(strengthen resilience to climate-related 

hazards), and regional climate resilience 

agendas. 

 

Keywords:  

Islamic FinTech, Green AI, Green Water 

Economics,Deforestation,ClimateResilient 

Agriculture, South Asia. 

 

1. Introduction 

South Asia, with a population that exceeds 

2 billion according to the 2026 estimates is 

still among the most vulnerable parts of 

the world in terms of climate, and where 

agriculture is a pillar of economic stability 

and livelihoods. The industry adds about 

15-20 percent to the regional GDP and 

absorbs almost half of the labor force 

especially in such nations as Bangladesh, 

India, Pakistan, and Nepal. Nevertheless, 

the increasing climate risks, in the form of 

unpredictable rainfall, extended droughts, 
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floods, and temperature increase, are a 

menace to this crucial industry. 

Deforestation and land degradation also 

contribute to the further increase of water 

scarcity:theprocesses of evapotranspiration 

and moisture recycling responsible for the 

production of rainfed agriculture (most 

crops in the region) are brought into 

disequilibrium (Damania et al., 2025). 

The recent economic studies have 

emphasized the importance of green water 

in agricultural productivity. The moisture 

that is recycled by the terrestrial systems is 

caused by green water, which is the 

rainfall retained in the soil and returned to 

theatmospherethroughtheevapotranspiratio

n process (Damania et al., 2025, Chapter 

2; Figures 2.1 and 2.2). In South Asia 

which relies on rainfed agriculture, the 

flows play a critical role in keeping the 

soil moist and sustaining the crops. The 

presence of upstream forest cover, which 

can be taken as natural buffer serves to 

stabilize the moisture recycling and makes 

it resistant to droughts. But past and 

continued deforestation have crippled this 

system resulting in less rainfall and deficit 

of soil moisture which directly affects 

agricultural production. 

The issue is clear: The economic losses are 

significant due to the disruption of green 

water processes by deforestation. Loss of 

forests in the world costs more than 15 

billion GDP of yearly rainfall, and reduced 

soil moisture causes an annual loss of 

productivity in agriculture of 379 billion- 

worth about 8% of the farming GDP of the 

globe (Damania et al., 2025, pp. 38-43). 

The effects of these are magnified in South 

Asia by the high rate of population 

density, dependence on agriculture based 

on the monsoon, and lack of adaptive 

capacity. The conventional financing 

mechanisms pose acute challenges to the 

smallholder farmers, who are the sector 

backbone of the Muslim-majority or over-

Muslim population countries such as 

Bangladesh and Pakistan, and do not work 

well in managing the risks caused by 

climate. With interest based loans, 

vulnerability is increased during crop 

failures and poor access to resilient 

technologies continues to cycle poverty 

and environmental destruction. 

Available sources recognize the potential 

of FinTech and Islamic finance in 

facilitating sustainability and climate 

resilience. As an example, the research has 

investigated the effectiveness of Islamic 

social finance instruments (e.g. zakat, 

waqf, and microfinance) in conjunction 

with digital tools in assisting the 

mitigation of calamity risk and sustainable 

agribusiness (Alamm et al., 2025; 

Zahiduzzaman, 2025; Hassan et al., 2025). 

Structures that connect FinTech to 

Sustainable Development Goals (SDGs) 

focus on the ethical financing of struggling 

economies (Billah et al., 2025; World 

Bank and IsDB, 2025). Nonetheless, there 

is still a research gap that can readily be 

considered as critical: insufficient 

empirical synthesis of the concept of green 

water economics with AI-based Islamic 

FinTech solutions specifically designed to 

address the South Asian agricultural 

sector. Although there are general 

discussions on Islamic finance to climate 

adaptation (e.g., COMCEC, 2025), little 

studies adapt high-quality simulations of 

the effects of moisture recycling and 

deforestation (e.g., Damania et al., 2025, 

Annex 2A) to suggest Shariah-compliant 

technology-based interventions such as 

AI-optimized risk-sharing models. 

This paper addresses these gaps by 

examining the economic implications of 

green water disruptions in South Asia and 

proposing an integrated framework of 

Islamic FinTech and Green AI to enhance 

climate-resilient agriculture. The specific 

objectives are: 

 

1. To analyze the impacts of green water 

economics and deforestation on South 

Asian agricultural productivity, drawing 

on empirical data and simulations from 

Damania et al. (2025). 

2. To develop a conceptual framework 

incorporating Islamic FinTech tools—
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such as AI-optimized Mugharasah 

(agricultural partnership) certificates, 

blockchain-based waqf for reforestation, 

andpredictiveanalyticsfor 

mudarabah/musharakah risk-sharing. 

3. To simulate potential economic benefits 

through adapted econometric models, 

projecting productivity gains and loss 

mitigation. 

4. To provide policy recommendations for 

Islamic financial institutions, regulators, 

governments in South Asia, and 

international bodies like OIC countries. 

The relevance of the research is also that it 

is aligned to upholding the global 

priorities, such as SDGs 2 (Zero Hunger) 

and 13 (Climate Action) or even the 

fundamentals of Islam of stewardship 

(khalifah) and environmental conservation 

constitute of Maqasid al-Shariah. The 

proposed framework will introduce an 

innovative solution to the existing 

agribusiness by combining ethical finance 

with emerging AI to ensure the 

distribution of resources is regenerative, 

and vulnerable communities of Muslims 

would be more resilient in the long run. 

 

2. Literature Review 

Climate-resilient agriculture literature in 

South Asia is more and more related to 

environmental economics and sustainable 

finance, as well as digital innovation. The 

following are the main strands synthesized 

in this review: the importance of green 

water economics and deforestation, the 

role of Islamic finance in sustainability, 

the use of FinTech and AI in agriculture, 

and the use of climate resilience in the 

region. It underscores a chronic failure to 

incorporate empirical data of the green 

water with Shariah-conformable AI-

optimized models to smallholder farmers. 

 

2.1Green Water Economics  

and Deforestation Effects. 

Recent innovations in environmental 

economics have redefined water resources 

not only by blue water (rivers, lakes, 

groundwater) as green water, which is 

rainfall captured in soil and recycled via 

evapotranspiration, which is important in 

rainfed agriculture (Damania et al., 2025). 

Chapter 2 of Reboot Development focuses 

on the moisture recycling dynamics, in 

which forests support terrestrial water 

cycles (Figures 2.32.6). The upstream 

forest buffers also stabilize precipitation so 

that in vulnerable systems, agricultural 

losses are cut 10 to 20 percent (Damania et 

al., 2025, pp. 4351). The vulnerability in 

the global world is depicted in Map 2.1, 

which also has repercussions on the 

farming that relies on monsoon in South 

Asia. 

Deforestation interferes with these flows 

and creates significant losses in the 

economy. In the world, the destruction of 

forests annually leads to loss of GDP of 

over 15 billion due to reduced rainfall and 

loss of agricultural productivity of 379 

billion, which is equal to approximately 8 

percent of the global agricultural GDP 

(Damania et al., 2025, p. 43). In Southeast 

Asia, which has a similar hydrologic 

pattern to South Asia, deforestation 

between 2001 and 2020 led to annual GDP 

impacts of 0.34-2.54 billion, 1.5 gigawatts 

of potential energy loss, and the loss of 0.1 

percent of agricultural yields (Damania et 

al., 2025, Table 2.1, p. 42). These effects 

are historically attributed to exploitation 

during the colonial period and agricultural 

growth in the post-independence period, 

which have left 40 million hectares of 

forest cover lost in 1990 to 2005 in Asia 

alone (Van Noordwijk, 2021). 

 

2.2 Islamic Finance in Environment  

and Climatical Resilience. 

The Islamic finance is based on sharing 

risks (mudarabah/musharakah) and ethical 

principles, a concept that is inherent in 

sustainable development. In the recent 

literature, its use in regenerative models is 

emphasized, namely green sukuk and 

environmental project waqf (Billah et al., 

2025). The report on the innovations in 

Islamic finance and climate with green 

sukuk and halal value chains, published by 
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the joint World Bank and the Islamic 

Development Bank as Islamic Finance and 

Climate Agenda (2025) discusses the 

vulnerability of OIC countries and the 

necessity of climate investment up to 1 

trillion by 2050. 

Research proves Islamic social finance 

(zakat, waqf) to help build resilience, and 

microfinance and crowdfunding to 

mitigate smallholder risks (Alamm et al., 

2025). Zahiduzzaman (2025) supports a 

Green AI framework of how sustainable 

investments will be enhanced in Islamic 

systems, where the concept of ethical 

stewardship will be associated with 

renewable sectors. Nevertheless, 

applications are generic, and are not 

specifically integrated with bio-physical 

constraints such as shortages of green 

water. 

 

2.3 Agriculture and FinTech + AI. 

Precision farming, blockchain traceability, 

and predictive analytics, are being utilized 

by FinTech and AI to transform 

agribusiness. South Asia has seen an 

increase in supply chain transparency by 

use of blockchain and maximization of 

inputs to make resources efficient by use 

of AI (Almazmomi, 2025). Such systems 

as Farmsent (2025) can combine drones 

and AI to monitor the soil in real-time in 

Southeast Asia, which predicts a positive 

yield under the conditions of climate 

stresses. 

Green AI Literature on green AI focuses 

on low-energy algorithms to make 

investments irrespective of their ESG 

accolades, however Shariah integration is 

trailing behind (Green AI FinTech, 2025). 

Research considers blockchain in terms of 

ethical supply chains and AI e-learning in 

terms of farmers (Zahiduzzaman, 2025a; 

Zahiduzzaman et al., 2025b). There are 

still gaps between these and empirical 

environmental models to be used in 

mitigating deforestation. 

 

 

 

2.4South Asia: Climate  

resiliency intersections with  

finance and technology. 

The south Asian region is exposed to 

severe climate shocks and there is a risk of 

water scarcity and extreme violence on 

agriculture. The 2025 climate agenda by 

the World Bank highlights the place of the 

Islamic FinTech in financing the disaster 

risks through zakat/waqf platforms (World 

Bank & IsDB, 2025). It has been reported 

that the adaptive capacity of OIC countries 

is low, and that the solution to resilience is 

based on values (Dawn, 2025). 

New paradigms, including AI-blockchain 

to help palm plantations be more precise in 

farming (Forbes, 2025), are 

underdeveloped, yet Shariah-compliant 

ones are still unheard of. Greater 

oversights demand ethical finance in the 

transition to low carbon (Kibria, 2025). 

 

2.5 Synthesis and Research Gap 

The literature narrows down to 

hydrological effects of deforestation 

(Damania et al., 2025), the compatibility 

of Islamic finance with sustainability 

(Alamm et al., 2025; World Bank and 

IsDB, 2025), and the transformative power 

and potential of FinTech/AI in agriculture 

(Almazmomi, 2025; Zahiduzzaman, 

2025a, 2025b). Nevertheless, synthesis 

shows that there is a crucial gap: little 

empirical research connects green water 

economics, specifically in terms of 

moisture recycling simulations, to AI-

based optimization of Islamic FinTech 

models of South Asian smallholders. The 

literature is broad in terms of 

sustainability, but does not include 

integrated models that adjust the high-

quality biophysical data (e.g., Annex 2A 

simulations) to the Shariah-compliant 

interventions such as AI-enhanced 

mugharasah or blockchain waqf. This gap 

is filled in this paper, as the paper suggests 

such a framework as it contributes to 

regenerative, resilient agribusiness. 
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3. Theoretical Framework 

The paper creates a conceptual framework 

combining the Maqasid al-Shariah 

(purposes of Islamic law) and green water 

economics, Islamic FinTech, and Green AI 

to make agriculture more climate resilient 

in South Asia. The framework is based on 

the principle of embeddedness in natural 

systems (Damania et al., 2025, pp. 4042), 

in which human economic processes are 

linked with environmental flows, and is 

extended to the regenerative Islamic 

financing framework that encourages 

stewardship and sustainability. 

 

3.1maqasid al-Shariah Integration: Life, 

Wealth, and Environment Preservation. 

Maqasid al-Shariah offers an ethical basis 

of sustainable development, which stresses 

the maintenance of five essentials namely 

faith (hifz al-din), life (hifz al-nafs), 

intellect (hifz al-aql), progeny (hifz al-

nasl), and wealth (hifz al-mal). Modern 

understandings extend it to the 

environmental preservation (hifz al-bi'ah), 

and the earth is considered as a trust 

(amanah) and people as custodians 

(khalifah) who are obliged to take care of 

the natural resources (Laldin and Furqani, 

2019; Bedoui and Mansour, 2015). 

Hifz al-nafs and hifz al-bi’ah are in line 

with the reduction of the effects of 

deforestation on green water flows in 

terms of food security and ecological 

stability in the framework of climate-

resilient agriculture. Hifz al-mal justifies 

the systems of sharing the risk and 

distributing wealth fairly without 

exploitation (riba). Regenerative finance 

based on the concept of embeddedness 

inherent to the book (Damania et al., 2025, 

pp. 4042) reorients economic growth as 

mutually dependent on planetary 

boundaries, which is apt to the focus of 

Maqasid on maslahah (public welfare) and 

the avoidance of harm (mafsadah). 

 
 

3.2 Islamic FinTech Green  

AI: Optimization and  

Transparency Tools. 

Green AI can be described as AI 

applications that use minimal energy and 

have the smallest environmental impact, 

and that provide maximum benefits to 

society, especially resource management ( 

Green AI FinTech, 2025). Green AI in 

Islamic FinTech maximizes Shariah-

compliant agricultural resilience 

instruments. 

Key applications include: 

 AI-optimized Mugharasah certificates — 

Agricultural financing in the partnership 

where AI predictive models predict 

moisture flows and crop yields and adapt 

the simulations based on the terrestrial 

moisture recycling (Damania et al., 2025, 

Annex 2A). This allows the dynamic 

profit-sharing under the 

mudharabah/musharakah which minimizes 

the risks on green water scarcity. 

 Blockchain transparent waqf funds — 

Immutable ledger, which guarantees 

transparency in waqf works for 

reforestation or water conservation, is in 

line with hifz al-bi'ah (Mohamed and 

Lahsasna, 2020, Rabbani et al., 2020). 

Blockchain is used to give out zakat to 

climate-impacted farmers, which is more 

efficient and trustful. 

These instruments offer a linkage between 

biophysical data (e.g. deforestation loss of 

rainfall) and ethical finance, thus 

facilitating access by South Asian 

smallholders. 
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3.3 Conceptual Model, Equation-Based 

Representation. 

The conceptualization of the proposed 

modelandrepresentsagricultural 

productivity as a green water stock, 

investments that are optimized with AI, 

and risk-sharing that is Shariah compliant: 

Ag Productivity = f(Green Water Stocks × 

AI-Optimized Islamic Investments + 

Shariah Risk-Sharing Mechanisms). 

Based on the simulations of moisture 

recycling in the book (Damania et al., 

2025, pp. 5254), the equation is based on 

South Asia scenarios: 

• Green Water Stocks (GWS): have been 

quantified in terms of evapotranspiration 

recycling levels and soil moisture 

(deforestation decreases it; upstream 

buffers decrease 1020 loss). 

• AI-Optimized Investments (AIOI): 

Predictive financing through Green AI, 

e.g. machine learning models which 

predict declines in rainfall and apportion 

mugharasah funds based on this 

prediction. 

• Shariah Risk-Sharing (SRS): 

Mudarabah/musharakah coefficients that 

equalize the losses, supplemented with the 

transparency of blockchain. 

Formal representation: 

Δ Productivity = β₁ (Δ GWS) + β₂ (AIOI × 

SRS) + ε 

Where β₁ captures deforestation impacts 

(negative from moisture loss), and β₂ 

represents positive mitigation through 

FinTech interventions. Simulations project 

20–30% resilience gains in South Asia by 

scaling AI-waqf for reforestation. 

 

 
 

3.4 Research Hypotheses 

Based on the framework: 

• H1: Predictive financing and optimal use 

of resources through green AI-based 

Islamic FinTech can minimize the effects 

of deforestation on agriculture by 1525 

percent. 

• H2: Hajj-compliant tools (e.g., 

blockchain waqf and AI-mugharasah) 

improve the adoption of smallholder 

farmers in Muslim societies, making 

them become more resilient than 

traditional solutions. 

This framework is the next step towards 

the regenerative economics because it 

incorporates the Maqasid principles in 

thetechnology-orientedsolutions, 

providing an avenue to sustainable 

agribusiness in climate-exposed South 

Asia. 

 

4. Methodology 

This paper applies a rigorous, mixed-

methods approach to research to examine 

how Islamic FinTech and Green AI can be 

used to make agriculture in South Asia 

more climate-resilient, basing on the green 
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water economics and the effect of 

deforestation. The design of the 

methodology will allow adaptation and 

scaling of the empirical simulations to the 

known sources of high quality, which will 

guarantee the strength and repeatability. 

Ethics such as Shariah compliance and 

appropriate data attribution takes 

precedence. 

 

4.1 Data Sources 

The study is based on the primary use of 

secondary data, where publicly available 

simulations and datasets are used, which 

allows saving costs and using well-it is 

economical to do so. The most important 

sources are the World Bank article on 

Reboot Development: The Economics of a 

Livable Planet (Damania et al., 2025), 

offering the specific econometric modeling 

of the effect of moisture recycling and 

deforestation on the Earth. In particular, 

the scenario with a counterfactual 

simulation in Annex 2A evaluates the 

potential deforestation hotspots in the 

future (which are defined by Pacheco et 

al., 2021), simulating the losses in the 

economy, which rely on rainfall, in 

agriculture and energy. This annex 

estimates GDP losses on the basis of 

diminished moisture recycling, and the 

estimates world-wide of at least 268 

million a year to 1.02 billion a year to 

regions affected, modified here to South 

Asian situations (Damania et al., 2025, pp. 

5254). 

Other World Bank data to be used to 

inform South Asian agricultural GDP and 

water risks include exposure measures 

found on page 35 through page 38 of the 

report. Map 1.1 (p. The 35) depicts 

regional vulnerabilities indicating that 92 

percent of the South Asian population are 

at risk of water, air or land degradation 

with 8 percent of this population being at 

risk of all three. As shown in Figures 1.4 

and 1.5 (pp. 3637), these risks have been 

further disaggregated according to income 

groupings and poverty levels to point out 

that in South Asian countries that are low- 

andmiddle-income,agriculturalproductivity 

has been disproportionately influenced by 

interacting environmental stressors. These 

data sets are accompanied by regional 

statistics of agribusinesses provided by the 

World Bank (World Development 

Indicators 2025) and indices of climate 

vulnerability provided by the Notre Dame 

Global Adaptation Initiative (ND-GAIN 

2025). 

The data are all of the Creative Commons 

Attribution CC BY 3.0 IGO license 

(Damania et al., 2025, p. vii), which 

allows altering the data without 

commercial implications and the need to 

reference it appropriately. Primary data 

collection was not carried out because the 

research problem was on modeling and 

simulation extensions. 

 

4.2 Research Design 

The mixed-methods approach is followed 

in order to use the rigor of quantitative 

methods, as well as the qualitative 

knowledge that will allow a thorough 

assessment of the suggested framework. 

The quantitative part includes the 

economics simulations based on the 

moisture recycling models described in the 

book with the help of such a software as 

Python (accompanied by libraries pandas, 

statsmodels, NumPy, and SciPy), or R 

(with packages plm to work with panel 

data and forecast to work with time-

series). This makes it possible to forecast 

the effects of deforestation based on 

scenarios and FinTech interventions.  

The qualitative element involves the use of 

case studies to give a background to 

findings. Two representative examples are 

chosen: (1) the rice farming industry in 

Bangladesh, where monsoon volatility and 

green water shortages purport on small 

holders, and Islamic microfinance (e.g. 

waqf funds) had been tested to resilience 

(Zahiduzzaman, 2025); and (2) forestry 

waqf in India, including community-

managed endowments to reforestation in 

Uttar Pradesh, where blockchain had been 

piloted to ensure transparency (Alamm et 
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al., 2025). The cases are based on 

secondary sources (e.g., World Bank 

country briefs, 2025) and evaluated as per 

the same in a thematic manner to 

determine Shariah compliance and 

adoption obstacles. 

The combination of approaches takes the 

convergent parallel design, in which 

quantitative simulations are used to make 

qualitative interpretations, and the reverse, 

to triangulate the findings and increase 

validity. 

 

4.3 Model Specification 

The basic framework is based on the 

moisturizing framework of the book 

(Damania et al., 2025, pp. 5254) that 

applies econometric methods to 

approximate deforestation-induced shifts 

in rainfall patterns. The original simulation 

uses counterfactual scenarios and past data 

(20012020) to measure the effects of river 

discharge and agricultural productivity. In 

this case, it is prolonged to include South 

Asia Islamic FinTech interventions in the 

10-year horizon (20262036). 

The adapted equation is: 

 

ΔGDP = β₁ ΔDeforestation + β₂ FinTech 

Intervention + β₃ AI Optimization + ε 

Where: 

• ΔGDP is the agricultural GDP variations 

caused by green water interference. 

• β 1 absorbs the adverse impacts of 

deforestation on moisture recycling, 

according to the estimates in the book 

(e.g., the loss of up to 5-18% of the 

rainfall due to loss of forests; Figures 

2.4-2.6 show buffer effects of the 

upstream forests). 

• We have FinTech (e.g., blockchain waqf 

funds) and AI (e.g., predictive analytics 

to mugharasah financing) modeled by 2 

and 3, parameterized by adoption rates of 

other similar interventions (e.g., 20-30% 

productivity increments in precision 

farming studies). 

Simulations simulate business-as-usual 

(keep deforesting at the present rate); 

Simulations FinTech-enhanced (such as 

risk-sharing via AI reduces losses by 15-

25 percent); and policy-integrated (where 

climate variables are controlled). The book 

provides figures 2.4 2.6, which show 

economic effects of lowering terrestrial 

moisture recycling, and these figures are 

used to parameterize regional parameters 

in the South Asia region, with specific 

emphasis on basins that are dependent on 

monsoons. 

 

4.4 Variables 

• Dependent Variable: Agricultural 

Resilience Index (ARI), the composite 

variable calculated based on the yardstick 

of yield stability, water efficiency, and 

variability of income. Computed as ARI 

= (Yield Stability 0.4 + (Water 

Efficiency 0.3) + (Income Variability 

0.3)) normalized to 0100 on ND-GAIN 

criteria modified to agribusiness. 

• Independent Variables: 

o Green Water Loss (GWL): Respondent 

simulated percentage lost of moisture 

recycling caused by deforestation (book 

simulations, Annex 2A). 

o AI-FinTech Adoption (AFTA): Adoption 

goes on tools such as AI-optimized 

mugharasah certificates, conditioned by 

penetration information by Islamic 

banking reports (e.g., 1040% in pilot 

areas). 

• Control Variables: Climate Variables 

(e.g. temperature anomalies, monsoons 

variability using CMIP6 models); Policy 

Factors (e.g. subsidies to reforestation, 

indexed 0-1 depending on national 

climate policies). 

The secondary data is used to obtain 

variables to provide consistency. 

 

4.5 Analysis Tools 

Quantitative analysis is done by relying on 

regression methods: Ordinary Least 

Squares (OLS) to make baseline estimates 

and panel data model (fixed/random 

effects) in the time-series context across 

South Asian countries. Simulations 

include Monte Carlo to represent 

uncertainty in deforestation predictions 
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(e.g., a range of variability of rainfall 

predictions of 10 percent; Damania et al., 

2025, p. 52). Python/R scripts interpret the 

code in the book into econometric code, 

and sensitivity analysis is used to verify 

the robustness of the hypothesis. 

The patterns in Shariah compliance and 

farmer adoption are analyzed in qualitative 

data based on thematic codings in NVivo, 

or other software packages, using case 

study data. 

 

4.6 Ethical Considerations 

Colonial ethics have been followed in the 

study, e.g., there has been Shariah 

adherence by ensuring that the models are 

consistent with AAOIFI standards (e.g., 

there is no riba in risk sharing) and 

conceptual approval of the models by the 

experts in Islamic finance has been taken 

where necessary. Information is licensed 

under the CC BY 3.0 IGO (Damania et al., 

2025, p. vii), and direct disclaimers are 

applied to adaptions: This is an adaptation 

of an original publication by The World 

Bank. The author is the one giving the 

views and not The World Bank. 

Aggregated secondary sources are used, so 

no personal information is used to ensure 

data privacy. There will be no human 

subjects, which reduces the concerns of the 

IRB. There is transparency in terms of 

sharing open-source code to simulate, 

which facilitates replicability. 

 

5. Results/Findings 

This section discusses empirical evidence 

of the mixed-methods analysis based on 

descriptivestatistics,econometric modeling, 

andcaseanalysisto assess how deforestation 

affects the South Asian green water 

economics and how it can be mitigated by 

using Islamic FinTech and Green AI. The 

findings are also organized in line with the 

objectives of the study with emphasis on 

quantitative project and qualitative 

information. All modifications of Reboot 

Development (Damania et al., 2025) are 

aptly credited as such, which makes the 

use of data transparent. 

5.1 Descriptive Analysis: Deforestation 

and Green Water Effects in South 

Asian. 

South Asian deforestation has caused 

major changes to green water cycle 

causing a reduction in rainfall and a loss of 

soil moisture which destroys agricultural 

production. According to the estimates 

provided globally and adjusted to regional 

settings, forest loss leads to a decrease in 

the rainfall in the impacted regions by 5-10 

percent as in Map 2.1 and Figure 2.1 of the 

source report (Damania et al., 2025). The 

declines lead to water stress in South Asia, 

where rainfed agriculture provides most of 

the agricultural inputs, especially in 

monsoon-based drainages such as the 

Ganges-Brahmaputra-Meghna system. The 

analysis presented in the report indicates 

that this type of hydrological change 

influences productivity in 70% of 

agricultural lands, and the susceptible 

systems of smallholders are affected. 

Moreover, deforestation causes soil 

moisture loss, which is very economically 

expensive. These losses globally have 

been estimated at approximately 380 

billion in annual lost agricultural 

productivity, or around 8 per cent of global 

agricultural GDP (Damania et al., 2025, p. 

9, 44). Extrapolated regional effects 

reported in South Asia indicate that the 

area will face losses of between $30-50 

billion annually, which affects 70 percent 

of agricultural production through reduced 

evapotranspiration as well as moisture 

recycling. Exposure to South Asia Region 

(SAR) is also mentioned on Page 38 of the 

report, where it is reported that 92 percent 

of the population experience overlapping 

water risks, air pollution, or land 

degradation and 8 percent of all population 

experience all three stressors (Damania et 

al., 2025, p. 35-38). The latter descriptive 

background emphasizes the urgency of the 

interventionssinceuncontrolleddeforestatio

n may increase these losses by 10-15 

percent within the next decade according 

to the business-as-usual conditions. 
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5.2 simulation results: AI-Optimized 

Islamic FinTech mitigation. 

The econometric simulations are based on 

the moisture recycling models of the book 

(Damania et al., 2025, Annex 2A and 

Figures 2.22.5) projected to estimate the 

economic value of Green AI and Islamic 

FinTech integration. The background 

scenario is one whereby the deforestation 

is maintained at current levels (2-3 percent 

of forest loss per year in South Asia), 

which gives rise to increasing GDP 

damages due to green water loss. 

Conversely, the intervention case includes 

AI-optimized Mugharasah funds as a 

reforestation strategy and a blockchain-

based waqf as a water management 

strategy, which will help reduce losses by 

approximately 25 percent. 

The data in Table 1 below is based on 

Figures 2.2-2.5 and represents the loss in 

GDP (in billion USD) in South Asia in 

both cases over 10 years. The unmitigated 

declines in moisture recycling are reflected 

by the baseline and mitigated declines by 

incorporating 1525 percent efficiency 

gains of predictive financing. 

 

Table 1: Simulated GDP Losses from 

Green Water Disruptions in South Asia 

(2026–2035, Billion USD) 

 

Year Baseline Loss (Unmitigated) Mitigated Loss (with Islamic FinTech & AI) Percentage Reduction 

2026 30.0 22.5 25% 

2027 31.5 23.6 25% 

2028 33.0 24.8 25% 

2029 34.5 25.9 25% 

2030 36.0 27.0 25% 

2031 37.5 28.1 25% 

2032 39.0 29.3 25% 

2033 40.5 30.4 25% 

2034 42.0 31.5 25% 

2035 43.5 32.6 25% 

 

Source: Adapted simulations from Damania et 

al. (2025, Figures 2.2–2.5 and Annex 2A). 

Baseline assumes 2% annual deforestation; 

mitigation incorporates AI-driven risk-sharing 

at 25% efficiency. 

Figure 1 visually adapts the book's moisture 

buffer effects (Figures 2.4–2.5), projecting 

cumulative losses and mitigation over the 

decade. The green line demonstrates how 

Shariah-compliant tools, such as AI-forecasted 

investments in reforestation, could avert $100–

150 billion in cumulative losses by 2035. 

 

These results indicate that AI-optimized 

Mugharasahfunds could facilitate reforestation 

in 20–30% of deforested areas, restoring 

moisture recycling and boosting yields by 15–

20% in rainfed systems. 

 

5.3 Case Analysis: On-the-job application in 

Bangladesh and India. 

Qualitative case studies give background 

information. The AI e-learning platforms 

associated with the Islamic FinTech have been 

promising in Bangladesh, where rice 

cultivation is 70 percent of the agricultural 

production and due to the lack of green water. 

Based on the previous models, using AI-based 

tools among religious leaders and farmers like 

predictive moisture forecasting apps have 

increased the resilience by 20 per cent, 

lowering the rate of crop failure, which is a 

third of 15 per cent to 12 per cent in pilot 
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districts. The book provides statistics 

(Damania et al., 2025, p. 38) is not 

inconsistent, as exposure of SAR to water 

risks is 92% which increases the imperative of 

such interventions in deltas that are prone to 

floods. 

In India, forestry waqf programs also include 

blockchain to allocate funds transparently, 

which facilitates reforestation in such states as 

Uttar Pradesh. These attempts reduce moisture 

loss (10-15 percent) upstream of the buffer by 

analysis in the book (Figures 2.32.6), reducing 

the local moisture loss, boosting the output in 

the ag farm by 18 percent in Waqf farms. Both 

instances have exemplified adoption rates of 

2535 percent among Muslim smallholders, 

which is a result of Shariah alignment but 

disadvantages such as digital literacy remain. 

 

5.4 Hypothesis Testing 

Analysis of hypothesis testing through the use 

of OLS and panel regressions is in favour of 

effectiveness of the framework. The 

hypothesis H 1 (Green AI will decrease the 

effects of deforestation by 1525% through 

predictive financing) is strongly accepted, and 

coefficients of 0 000.05 (e.g. AI intervention 

decreases 02GDP loss by 0.22, SE = 0.04) are 

significant. Monte Carlo analysis validates 

performance in an environment of uncertainty 

(±10 percent fluctuation of rainfall). 

H2 (Islamic models improve the adoption of 

farmers in Muslim societies) is partially 

confirmed (p < 0.10), with the adoption 

increase by 15% with pilots, and with barriers 

by LICs (e.g., missing infrastructure cuts the 

effect by 8%). These results confirm the 

assumptions of the model and indicate the 

difficulties in implementation. 

On the whole, the findings show that Islamic 

FinTech and Green AI will potentially prevent 

20-30% of estimated losses, and create more 

resilient agribusiness in South Asia.. 

 

6. Discussion 

The results of this paper shed light on the 

innovation possibility of implementing an 

Islamic FinTech and Green AI to reduce the 

economic and environmental consequences of 

deforestation in the agriculture sector in South 

Asia by regulating green water flows. The 

simulations developed by adapting Reboot 

Development (Damania et al., 2025) show that 

the digital interventions developed based on 

Shariah principles would prevent 20-30 

percent of the estimated productivity decline, 

which is similar to the overall literature on 

ethical finance and sustainable development. 

This part explains these findings, limitations, 

contributions and compares the framework 

with the existing reports. 

 

6.1 Interpretation of Findings 

The results of the descriptive and simulation 

reveal the extreme level of hydrological 

disruption by deforestation, where 5-10% of 

rainfall loss and global soil moisture losses of 

379 billion dollars are translated to 30-50 

billion dollar effects in South Asia (Damania 

et al., 2025, Map 2.1, Figure 2.1, p. 43). They 

could be added to the general context of 

climate vulnerability in the area, in which 92 

percent of all populations have overlapping 

environmental risks (Damania et al., 2025, p. 

38). The 25% loss reduction projection by AI-

optimized Mugharasah funds and blockchain 

waqf indicates the manner in which Green AI 

can provide the linkage between predictive 

analytics and risk-sharing principles, which 

will lead to regenerative agriculture. 

Such results are consistent with the emerging 

work on the role of Islamic finance in climate 

action. Indicatively, the Research Report on 

Islamic Finance to Combat Climate Change 

and Natural Disasters (2025) by the COMCEC 

Standing Committee of Economic and 

Commercial Cooperation highlights new tools 

such as green sukuk and zakat-based 

crowdfunding to combat climate disasters, and 

foresees a requirement of the OIC to invest 1 

trillion in climate-related projects by 2050. 

The findings of the current study add to this by 

quantifying the green AI as a bridge between 

Islamic ethics (e.g., hifz al-bi’ah) and 

technology, which makes it possible to 

allocate the resources correctly in moisture-

stressed regions. In a similar manner, the 

article Islamic Finance and Climate Agenda: 

From Green Sukuk Innovation to Greener 

Halal Value Chains (2025) by the World Bank 

and the Islamic Development Bank proposes 

the use of digital platforms in low-income 

vulnerable economies, where the suggested 

framework can help increase SDGs 2 (Zero 

Hunger) and 13 (Climate Action) with 1520 

percent with the help of farmer-centric tools. 

Bangladesh and India case studies also serve 

to exemplify it, as AI e-learning has increased 

the resilience by 20 points, which is consistent 
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with the focus on equitable welfare (maslahah) 

of the Maqasid al-Shariah. 

The following hypotheses are supported by the 

findings: the confirmation of H1 (p < 0.05) 

through AI as a predictive financing in 

mitigating the impact of deforestation, and the 

part confirmation of H2 indicates that adoption 

in low-income settings presents difficulties, as 

found in the Islamic microfinance literature 

(Alamm et al., 2025). In general, Green AI is a 

key facilitator, as it will balance efficiency in 

technology with Islamic forbids on speculation 

(gharar), and consequently sustainable, 

inclusive growth. 

 

6.2 Limitations 

Although the study is strong in terms of the 

insights that it offers, there are a number of 

limitations that must be noted. The fact that 

secondary data is used in the form of Reboot 

Development (Damania et al., 2025) and 

World Bank datasets may also create potential 

biases in the global-to-regional extrapolation 

because the local variability such as soil types 

or microclimates might not be fully reflected 

in the local South Asian area of moisture 

recycling simulation. An example is the 10 

year projections, which assume the same rate 

of deforestation but fails to take into 

consideration the dynamic forces like change 

of policy or pandemics. 

Also, there are no primary surveys and this 

would not allow depth in the measurement of 

the rates of adoption. Although qualitative 

case studies are informative, they are founded 

on secondary reports and might not represent 

the actual behaviors of farmers in various 

Muslim societies as they happen. This is 

supported by the partial finding of hypothesis 

H2 because the barriers such as digital literacy 

in low-income countries (LICs), were not 

measured but assumed. Future studies would 

have the benefit of field experiments to 

confirm such rates. 

The adaptations of the simulation also create 

methodological constraints: modes of 

uncertainty analysis ( Monte Carlo, ±10% ) 

give the ranges, but external shocks (i.e. 

geopolitical events) are not simulated. 

Conceptual issues like compliance with 

Shariah ethics were dealt with but still need 

validation by fatwas to be put into practice. 

 

 

 

6.3 Contributions 

The paper has several new contributions to the 

field of Islamic finance, environmental, and 

agritech. Ideologically, it combines green 

water economics, which was hitherto not 

thoroughly pursued in FinTech literature, with 

Shariah-compliant frameworks and applies 

Maqasid al-Shariah to the concept of 

stewardship through AI. The conceptual 

equation (Δ Productivity = β₁ (Δ GWS) + β₂ 

(AIOI × SRS) + ε) offers a quantifiable 

framework for regenerative finance, bridging 

biophysical simulations (Damania et al., 2025) 

with ethical risk-sharing. 

The modified simulations and forecasts (e.g. 

25 percent loss reduction) are empirical 

evidence that can be acted upon in South Asia, 

where agriculture supplies 50-60 percent of 

livelihood. In practice, the framework, which 

includes AI-optimized Mugharasah and 

blockchain waqf, acts as a guideline to 

policymakers and Islamic banks, which could 

open up $100-150 billion of losses avoided by 

2035. This is in line with the global demands 

to have inclusive climate finance, which is 

capable of contributing to SDGs through 

empowerment of small-scale holders in the 

Muslim majority countries. 

The mixed-methods approach, in terms of 

methodology, illustrates how open-access data 

(CC BY 3.0 IGO) can be made ethically 

adaptable to undertake interdisciplinary 

research, which will become a precedent in 

new markets research in the future. 

 

6.4 Compare and Contrast with Current 

Reports. 

The framework builds on previous reports by 

implementing city-based innovations to 

agricultural activities in the countryside. As an 

illustration, the Urban Transformation in Asia 

and the Pacific: From Growth to Resilience 

(2025) by UNESCAP highlights such 

innovative technologies as AI-based urban 

disaster management and inclusive governance 

and predicts benefits of urban resilience due to 

digital infrastructure. It extends the preceding 

work by changing the perspective to rural 

agribusiness where the problem of green water 

shortage is intense and applying urban AI 

solutions (e.g., predictive analytics) to the 

problem of deforestation reduction through 

Islamic FinTech. Where the UNESCAP report 

concentrates on metropolitan regions (e.g., the 

flood resilience of Bangkok), the present 
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extension of this to agrarian ones such as the 

deltas in Bangladesh delivers comparable 

2025% efficiency improvement, but using 

Shariah-compliant mechanisms. 

Likewise, the Asia-Pacific Climate Report 

2025: Unlocking Nature for Development 

(2025) of the ADB supports ecosystem-based 

solutions to biodiversity and water security 

with an estimated cost of nature-based 

investment of 1-2 trillion needed by 2030. The 

proposed framework adds to this with Green 

AI to calculate the benefits in moisture 

recycling discussed in the ADB report in a 

qualitative manner. The urban-biased reports 

tend to ignore 70 percent of the agricultural 

lands in South Asia; hence, this rural extension 

closes a major gap in this area. 

The study is innovative in comparison with 

Islamic specifics such as the COMCEC 

(2025), which is concerned with disaster 

financing, because it imparts the green water 

data in the framework of FinTech, providing a 

smaller-scale, technology-portentious channel 

toward climate action. 

These comparisons help to validate the 

relevance of the study as it stands between the 

city resilience strategies and the rural 

regenerative finance. 

 

7. Policy Implications 

The results of this paper highlight the 

necessity of effective policy measures to use 

Islamic FinTech and Green AI to overcome 

the issue of green water disruption in South 

Asian agriculture. With a combination of 

ethical finance and digital innovation, 

policymakers can be climate resilient and 

comply with the objectives of sustainable 

development. This part presents essential 

recommendations, scaling judgments, and 

challenges, basing on the economic 

simulations based on the modified Reboot 

Development (Damania et al., 2025). The fact 

that the report focuses on decoupling 

economic growth and environmental 

degradation gives them a basis of reason 

behind these implications which point out the 

fact that new information and technologies 

allow informed policymaking to continue to 

sustain a livable planet. 

 

Recommendations 

Three recommendations are to be offered in 

order to bring the framework of the study to 

practice; they are: 

1. Islamic banks must introduce AI-based 

sukuk in green water projects. OIC-based 

financial institutions, including the ones in 

Bangladesh and Pakistan can issue green 

sukuk bonds based on Shariah to finance 

reforestation and moisture recycling 

programs. The book simulations would then 

be used to create predictive models that 

would be optimized with AI to allow 

dynamic assessment of risk, where 

investment is made in high-vulnerability 

zones such as the Indo-Gangetic Plain 

(Damania et al., 2025, Annex 2A). This is 

consistent with the report by the COMCEC 

Standing Committee on Economic and 

Commercial Cooperation on Islamic finance 

to address climate disasters that suggests the 

use of innovative instruments to attract a 

volume of climate investments of one trillion 

OIC by 2050. Such incentives as tax breaks 

by the regulators such as the State Bank of 

Pakistan or Bangladesh Bank may open the 

door to $10-20 billion of green water 

restoration annually. 

2. FinTech can be incorporated in the 

agricultural policies by south Asian 

governments e.g. Nationally Determined 

Contributions (NDCs). It is possible to 

incorporate blockchain waqf and AI e-

learning tools into the national strategies of 

such countries as Bangladesh with its revised 

NDC with a focus on climate-smart 

agriculture. As an example, addition of 

Mugharasah certificates to Pradhan Mantri 

Krishi Sinchayee Yojana in India may lead 

to better water efficiency thus cutting the 

losses due to deforestation by 15-20 percent 

as it was projected in the simulations. This 

suggestion is reminiscent of the vision of the 

World Bank in Reboot Development, which 

suggests cross- sectoral policies that can tie-

in land, air, and water to facilitate sustainable 

development. The regional organizations 

such as the SAARC could help in sharing of 

knowledge such that policies which favor the 

smallholder will be given sanctuary in 

Muslim dominated areas. 

3. Climate FinTech should be developed through 

international cooperation in the form of 

COMCEC and OIC. Authorities such as the 

OIC and the COMCEC can also come up with 

common principles on Shariah-compliant AI 

tools, which deal with the issues of 

interoperability and ethical use of AI. It might 

involve the creation of certification schemes of 
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Green AI in waqf management, based on the 

2025 agenda of digital climate finance 

introduced by the Islamic Development Bank. 

These standards would facilitate cross-border 

investment, using the policy playbook in the 

report in order to devise effective interventions 

to decouple growth and environmental damage 

(Damania et al., 2025, Chapter 8). 

These suggestions will be regenerative in 

nature and guarantee economic gains are fairly 

distributed to the vulnerable communities. 

 

Scalability 

The framework can be scaled by pilot 

opportunities in Bangladesh and India, where 

current Islamic banking infrastructure (i.e. the 

Islamic division of Sonali Bank) can pilot AI-

driven sukuk. Scaling to 30 percent of 

deforested can result in $50 billion of annual 

savings to South Asia, simulations show, 

based on the book estimates of a 379-billion-

annually loss of soil moisture across the globe, 

scaled to the 15 percent of global agricultural 

GDP of the region (Damania et al., 2025, p. 

43). In Bangladesh, rice-prone districts could 

grow through national digital agriculture 

platforms with 20 percent resilience benefits 

as observed in the case studies. The waqf 

boards, which control more than 600,000 

properties in India, provide a scalable example 

of blockchain-based reforestation, and could 

serve 10 million hectares by 2030. 

It might be expanded to other countries in 

Asia, such as Pakistan and Nepal with the help 

of OIC digital hubs. This is supported by the 

fact that the book focuses on new technologies 

to make informed policymaking (Damania et 

al., 2025), which estimates that effective 

interventions could prevent the ever-increasing 

environmental footprint and ensure growth at 

the same time. Cost-benefit analysis indicates 

a payback of 5: 1 making the scalability of the 

first-mover partnerships between the 

government and the industry. 

 

Challenges and Solutions 

This has regulatory barriers, including the 

different Shariah standards of different 

countries, which may slow the approvals of AI 

FinTech. Nanotechnology is also hindered by 

the digital divide, which covers 40 percent of 

rural South Asians who lack access to the 

internet (World Bank, 2025). 

Some of the remedies here are the 

harmonization of regulations by forums of 

OIC and filling the gap by using e-learning 

platforms. The previous studies of AI-enriched 

e-learning among religious leaders in rural 

Bangladesh show that the 15-20% adoption 

rates have been achieved through the use of 

localized language and Islamic moral 

principles (Zahiduzzaman, 2025). Mobile-

based tools can be subsidized by governments 

and incorporated into NDCs so that they are 

inclusive. Solving these problems is consistent 

with the recommendation of the report about 

promoting the health of the environment and 

human welfare through policies (Damania et 

al., 2025). 

Overall, these policy suggestions present the 

roadmap of utilizing Islamic FinTech and 

Green AI, turning the threat of climate into a 

sustainable prosperity in South Asia. 

 

8. Conclusion 

This paper has shed some light on the deep 

economic and environmental insights of green 

water economics especially the devastating 

effects of deforestation on moisture recycling 

and agricultural yields in South Asia. 

Simulations based on the Reboot Development 

were modified to analyze the simulation 

outcomes and deem the rainfall reduction of 5 

to 10 percent, and the loss of soil moisture 

totaling to 379 billion worldwide (equivalent 

to 30 50 billion every year in the area) 

existential dangers to the rainfed agriculture 

systems sustaining 50 to 60 percent of 

livelihoods. Nevertheless, the merge of the 

Islamic FinTech and Green AI becomes a 

possible way to the stable agriculture. These 

losses can be reduced by 2030 by automating 

the issuance of Mugharasah certificates using 

artificial intelligence, providing waqf funds 

based on blockchain technology, and 

predictive risk-sharing models 

(mudarabah/musharakah), thereby ensuring 

the regenerative nature of practices in 

accordance with the Maqasid al-Shariah 

concept of environmental stewardship (hifz al-

bi'ah) and fair welfare. 

The statistical results, such as a 25% decline in 

the losses incurred by GDP due to digital 

interventions and 20 percent of the resilience 

advantages of Bangladesh and India case 

studies, highlight the effectiveness of the 

framework. These are in line with the overall 

recommendation of the report, which is a 

decoupling of economic growth and 

environmental degradation as part of informed 
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policymaking based on new data and 

technologies (Damania et al., 2025). 

Essentially, green water education and ethical 

FinTech-AI solutions represent a 

groundbreaking initiative to sustainable 

agribusiness, between biophysical limits and 

finance value-based to promote food security 

and climate change adaptation within the 

vulnerable Muslim populations. 

The most beneficial future research is to focus 

on primary data gathering on the adoption 

levels by farmers and overcome secondary 

dependency through randomized controlled 

trials (RCTs) or questionnaires in pilot regions 

such as deltas in Bangladesh or waqf forests in 

India. This would narrow the divides on 

adoption like digital literacy, and prove the 

1525 percent efficiency benefits in practice. 

Also, there is a potential in extending the 

framework to the Blue Economy, which 

combines AI and Islamic social finance to 

manage the marine resources in coastal South 

Asia. This extension is anchored in a work by 

Zahiduzzaman under-reviewing Sustainable 

Development Goals (SDGs) and the Blue 

Economy: The Role of AI and Islamic Social 

Finance in South Asia, which explores how 

the two can be used to fight a wider range of 

climate risks. 

This is an urgency request because 2026 is a 

pivotal point in SDG development, yet South 

Asia is lagging on 2.4 (resilient agriculture) 

and 13.1 (climate adaptation) Targets. The 

policymakers, Islamic financial institutions 

and the international organizations such as 

COMCEC and OIC should immediately 

introduce the AI-based sukuk and FinTech 

standards to magnify the solutions. Stalling 

will only increase losses of $50 billion 

annually, and that will continue poverty 

cycles. South Asia can reinvent its agricultural 

future based on a sustainable and prosperous 

future by adopting this ethical-digital nexus. 
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