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Abstract. This study examines how Sharia-based financing affects 
producer behavior and cassava farming performance. The study aims to 
analyze producer responses to credit through Sharia-compliant Qardhul 
Hasan (QH) transactions, compare producer attitudes toward production 
risk, evaluate input allocation, and assess cassava nutritional content. The 
analytical methods used include descriptive statistics, coefficient of 
variance (CV), Cobb–Douglas production function, and laboratory analysis 
to determine nutritional attributes. The results show that 90% of producers 
perceive Sharia-based transactions as providing financial comfort and 
convenience. Production risk increases with QH financing, indicating 
producers' willingness to assume greater farming risks. Similarly, increased 
labor use is associated with higher cassava farming risk, indicating that QH 
stimulus funds encourage producers to undertake additional productive 
activities. Significant positive factors influencing production are land area, 
labor for fertilization, and labor for harvesting, while negative factors are 
urea fertilizer and labor for planting. Laboratory analysis revealed the 
nutritional profile of cassava, including protein, fat, moisture, ash, 
carbohydrates (based on differences), calories, starch, pH, crude fiber, total 
acid, total sugars, reducing sugars, vitamin C, and amino acids. This study 
recommends continued support for financing within the framework of 
Sharia-compliant transactions as a financial incentive for cassava farmers. 

Keywords: credit, qordul hasan,  sharia transactions, production risks, and 
nutritional. 

1. Introduction  
Production activity can be conceptualized as the allocation of inputs (land, labor, capital, etc.) 
to produce outputs, which is formally described by a production function: 
Y=f(X1,X2,...,Xn)Y = f(X_1, X_2, ..., X_n)Y=f(X1,X2,...,Xn). In classical economics, this 
relationship is often illustrated by the “S-shaped” production curve, which distinguishes total 

                                                 
1 Corresponding author: masyhuri.machfudz@unisma.ac.id  

BIO Web of Conferences 209, 04005 (2026)	 https://doi.org/10.1051/bioconf/202620904005
IC-BioTEStA 2025

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution  
License 4.0 (https://creativecommons.org/licenses/by/4.0/).



production, average production, and marginal production. Average production is output per 
unit input, while marginal production reflects the additional output from an extra unit of 
input. This conceptual framework helps researchers and practitioners understand how input 
allocation decisions affect output under given conditions. 

In many parts of Indonesia, smallholder farmers prioritize staples such as rice, leading to 
crops like cassava being treated as secondary or “side” commodities. Consequently, cassava 
farming often lacks sufficient capital investment, limiting optimal input allocation. To 
address capital constraints, some farmers utilise sharia-compliant financing, such as Qardhul 
Hasan (QH), which offers interest-free or flexible repayment mechanisms. This financing 
can take the form of cash or importantly in-kind returns (e.g., yield in cassava tubers, dried 
cassava, or flour), thereby reducing the burden of conventional debt and increasing farmers’ 
willingness to cultivate cassava even under capital-limited circumstances [1]. 

Recent shifts in demand for cassava, both for food uses and as raw material for industries,  
have heightened the economic importance of maintaining a sufficient and steady supply. 
However, supply fluctuations remain a risk: for example, recent reports note that adverse 
weather, diseases, pest infestations, and shortages of planting inputs (such as cuttings) can 
lead to declines in yield and harvested area, despite prior incentives to expand cultivation. In 
this setting, financing support via QH can encourage farmers to maintain or even increase 
their cassava production despite uncertainty [2]. 

The novelty of this study lies in its comprehensive and integrated assessment of cassava 
farming through the simultaneous examination of Sharia-based Qardhul Hasan (QH) 
financing, producer behavior in input allocation, production risk attitudes, and the 
implications for both output and food-security quality. While previous research has largely 
treated these dimensions separately, either focusing on Islamic financing mechanisms, farmer 
credit access, agricultural risk, or cassava agronomic performance, this study bridges these 
domains into a single analytical framework. This integrative perspective aligns with the 
emerging view that Islamic ethical financing can influence not only capital availability but 
also production decisions and broader agricultural resilience, as highlighted by Naz and 
Gulzar [3], who demonstrated the potential of Sharia-compliant financing models to 
strengthen agricultural value chains, reduce risk exposure, and enhance food-system 
outcomes. By unifying financial, behavioral, agronomic, and nutritional considerations, this 
research advances a more holistic understanding of how ethical, interest-free financing 
mechanisms can shape sustainable agricultural performance. 

The purpose of this study is (i) want to analyze the responsiveness of producers on credit 
with Sharia QH transactions, (ii) want to compare the attitude of producers to the risk of 
cassava production, (iii) to analyze the decision of cassava producers on the optimum input 
allocation and want to detect the level of ‘kemubadhiran’(to lose) on the allocation of inputs, 
and (iv) analysis of cassava nutritional content. 

2. Research Methods 

2.1  Time and location  

This research was conducted in 2024 in Malang Regency, East Java, Indonesia, as a center 
of cassava production. 

2.2  Research procedures 

This research procedure uses a descriptive research approach, through a survey of producer 
farmers who received stimulus funds through QH, and laboratory observations of the 

nutritional content of cassava. A purposive survey of cassava farmers was conducted with 
144 respondents. The sample was determined using a simple random design. A purposive 
survey of cassava farmers was conducted with 144 respondents. A simple randomized design 
was used to determine the sample size. 

The cassava nutrient content was tested at the Food Science Laboratory at Brawijaya 
University, Malang. 

2.3  Data Analysis 

Analysis of the coefficient of variance (CV) is a measure of the relative risk obtained by 
dividing the standard deviation by the expected average value [8]. The mathematical model 
is as follows:     
 

CV = 𝜎𝜎
Ȳ
 

Where:  
CV: Variation Coefficient,   
σ: Standard Deviation of Production and  
Ȳ: Average Production.  
 
In the Cobb-Douglas analysis (CD) to see the factors that influence the production of cassava 
farming in the area of land (x1), seeds (x2), urea fertilizer (x3), labor for land management 
(x4), labor for planting (x5), labor for irrigation (x6), labor for fertilization (x7), labor for 
harvesting (x8). As in the previous theoretical basis that; the stages of the production process 
of agricultural commodities are explained in classic 'S' shape production function curve.  

3. Result and Discussion 

3.1  The response of the target group 

 The target group in delivering comfort on the basis of sharia transactions as much 
as 90% this is based on several reasons including; (i) as if there is no risk of a stimulant 
refund - in the mind of the culprit and no traumatic in the failure of farming on the market; 
(ii) at the time of the implementation of QH for community service, the 'comfort' that was 
arranged by the producer farmers was due to the factor of the return model not having to be 
in the form of money so that it could be in the form of cassava yields. This is done based on 
mutual agreement with the target group. The return is in accordance with their wishes, fresh 
cassava, dried cassava, flour, and others. Access to adequate and appropriate financing 
remains one of the central constraints for smallholder and farmer households seeking to 
invest in agriculture, including tuber crops such as cassava. As shown by the review in 
Discovering sustainable finance models for smallholder farmers [4], many existing financing 
models struggle to accommodate the specific constraints and needs of smallholders — such 
as seasonal production cycles, irregular cash flows, limited collateral, and high risk of crop 
failure. In such a context, farmers often prefer flexible, risk-sharing, or non-cash-based 
arrangements over conventional loans. 

Description of the return of 'stimulant funds' is done through a variety of variations (iii), 
the advantages of this program are the comfort of being built in a good and harmonious 
manner, the weakness is in the target group (economic actors) sometimes unmindful of strict 
responsibility - even impressed 'underestimating', the obstacles that arise is the inaccuracy in 
returning stimulant funds carried out by the target group, from this the advice that can be 
'recommended' is the need for discipline in fulfilling the agreement that is wastful.  
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Descriptive variations in returning “stimulant funds” as in-kind yields (fresh/dried 
cassava, flour, etc.) can foster strong social comfort and harmony among participants because 
they align with farmers’ production cycles, reduce perceived debt burden, and fit sharia-
compliant, risk-sharing norms — benefits documented for waqf- and profit-sharing style 
agricultural financing models that emphasize fairness, market linkage and community 
acceptance [5]. However, empirical evidence shows these informal or in-kind return 
arrangements are vulnerable to repayment frictions: timely and accurate returns decline when 
institutional safeguards are weak, obligations are loosely recorded, or participants 
underestimate their responsibilities, producing inaccuracy and delays in returns that 
undermine program sustainability [6]. Studies of smallholder lending also demonstrate that 
active monitoring (delegated leaders and peer monitoring), clear contractual records, and 
simple accountability mechanisms significantly reduce defaults and improve compliance in 
group-based agricultural financing — implying that discipline and transparent documentation 
are practical, evidence-based remedies for the weaknesses you observed [7]. Finally, design 
elements proposed in recent waqf/Islamic finance frameworks — such as reserve funds, 
takaful (guarantee) layers, defined off-taker arrangements, and formalized roles for overseers 
— can both preserve the social harmony of in-kind returns and mitigate the repayment-
accuracy problems by creating buffers and enforceable value-chain links; therefore, 
strengthening agreement discipline (written terms, monitoring, and contingency reserves) is 
the most immediate and research-supported recommendation to make the program both 
trusted and resilient [5].  

3.2  The Influence of Input Factors on Cassava Production 

High and low production risks faced by rice farmers can be seen by the magnitude or 
smallness of the coefficient of variation. The smaller coefficient of variation shows that the 
average value variability in the distribution is low and illustrates the production risk faced by 
low farmers. On the other hand, the coefficient value of large variations shows the risk of 
production faced by farmers is high. The results of the CV analysis show that log (var y)2 = 
-69,4 -0,83 log x1(land) +19,3 log x2(seeds) -10,5 log x3(urea fertilizer) +0,099 log x4(labor 
for land management) -9,21 log x5(labor for planting) -2,83 log x6(labor for irigation) -3,36 
log x7(lobor for fertilization) -2,03 log x8 (lobor for harvesting). There are two regression 
coefficients in CV analysis, positive and negative. The positive variable is the use of seeds 
and labor for land management; the other is negative.  

Its interpretation: if the use of seeds is increased, then the risk in farming will increase, 
which gives an indication that the producer farmers are willing to bear the risk. Likewise, the 
use of labor for land management increases, the risk of cassava farming also increases. 
Several empirical analyses of crop-farming (mostly rice, but the principle applies broadly) 
identify seed and labor inputs as “risk-increasing factors”. For example, a study from Kerinci 
(on irrigated rice) found that both seed and labor usage increased production risk (while other 
inputs like fertilizer reduced risk) [8]. Similarly, In a broader comparison of two rice varieties 
in Java, researchers also flagged seed and labor (among other inputs) as contributing to higher 
production risk under certain conditions [9].  

These findings are consistent with the hypothesis that applying more inputs does not 
linearly increase returns, but also raises uncertainty: while more seeds or more labor might 
raise the potential output (in a favorable season), they also amplify downside risk when 
adverse conditions (weather, pests, market fluctuations) occur. Thus, the fact that your 
producer-farmers are increasing seed or labor use shows a willingness to assume that 
additional risk, likely because they judge potential gains (or future yield return) sufficient to 
justify it. In other words, their behavior reflects risk-bearing capacity or risk tolerance, which 
aligns with the empirical categorization of seed and labor as “risk-inducing” inputs. 

Empirical studies further support this pattern. Research on smallholder farming in developing 
countries consistently identifies seeds, fertilizer, and labor as inputs that increase yield 
variability [10]. These studies show that while additional seed may raise potential yields, it 
also heightens the risk of loss when conditions are adverse—because more densely planted 
crops suffer more severely under drought, disease, or nutrient stress. Similarly, increasing 
labor for land preparation or management typically reflects greater crop intensification, 
which tends to increase both productivity potential and vulnerability to shocks, especially in 
crops like cassava that are sensitive to soil moisture, disease incidence, and labor-dependent 
cultivation practices. Thus, farmers who continue to increase seed or labor use demonstrate 
a risk-bearing attitude, consistent with how previous research interprets producers’ input 
decisions under uncertainty [11]. 

These two variables give an indication that the impact of QH stimulatory funds 
encourages producer farmers to bear the risk of farming. While the other variable is negative, 
giving an indication that cassava producer farmers do not dare to bear the risk despite the 
existence of QH fund stimulants. Such as the allocation of land area inputs, the use of urea 
fertilizer, labor for planting, labor for irrigation, fertilizing and harvesting labor. Such 
conditions are supported by the results of the analysis of the coefficient of determination (R-
Sq (adj) = 34.5%), which means that the variation of the influence of the independent variable 
on risk is only 34.5%. The results of this study align with the findings of previous studies on 
farmer behavior under conditions of uncertainty, particularly regarding the influence of 
incentives or capital support on risk-taking behavior. Literature on stochastic production 
functions [12] and empirical research on farmers' responses to subsidies or capital assistance 
[13]. 
 The results of the statistical analysis show that factors that influence cassava farming have a 
coefficient of determination of 81.7% (R-Sq (adj) = 81.7%). The regression equation is log 
y = log 0,36 +1,14 log x1 +0,212 log x2 -0,783 log x3 +0,0021 log x4 -0,516 log x5 -0,193 
log x6 +0,243 log x7 +0,716 log x8. The independent variables that have a significant positive 
effect are land area, labor for fertilizing, and labor for harvesting. while the negative 
significant effect was urea fertilizer and labor for planting. Then, if the area of land, labor for 
fertilization, and labor for harvesting are added by one percent, cassava production will 
increase by a percentage of its regression coefficient. Conversely, if urea fertilizer and labor 
for planting are added by one percent, then production will decrease by a percentage of the 
regression coefficient. A recent empirical study on cassava farms in Cambodia found that 
while overall investments in mechanization and farm-size expansion (i.e., larger land area or 
increased investment) tend to improve cassava yield efficiency, some forms of input 
intensification — particularly mechanization at later stages (e.g., harvest machinery hire) 
versus more input use at planting or early establishment — show mixed effects: certain 
machinery-hire costs were positively associated with yield (similar to your “labor for 
harvesting/fertilizing”), but others (like uprooting-machine hire) were negatively associated 
with efficiency or yield [14]. This aligns with your own regression result, where increasing 
land area and labor for fertilization/harvesting improves yield, but increasing “input 
intensity” at planting or indiscriminate use of fertilizers (urea) can reduce yield. The mixed 
pattern shown in the Cambodia study reflects how cassava’s response to inputs depends on 
timing, application method, and scale — supporting the plausibility and validity of a model 
with both positive and negative coefficients depending on the input variable. 
Moreover, research investigating cassava yield variation globally emphasizes that yield gaps 
frequently result more from suboptimal field management and poor soil fertility than from 
external biotic stressors (disease/pests), and that simply adding fertilizers (especially mineral 
nitrogen fertilizers like urea) does not guarantee yield increase — especially on marginal or 
degraded soils [15]. Because the results of the model statisticaly explains a large portion of 
variation (81.7%), it suggests that the results of this research prove the right combination of 
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positive and negative influencing factors, which aligns with evidence from the wider 
literature that cassava production responds heterogeneously to different inputs depending on 
soil fertility, management practices, and timing.  
 
 
4. CONCLUSION 
 
The result of the study is that (i) the target group delivers comfort based on sharia transactions 
as much as 90%; (ii) then the risk in farming will increase, which gives an indication that the 
producer farmers are willing to bear the risk. Likewise, the use of labor for land management 
increases, and the risk of cassava farming also increases. These two variables give an 
indication that the impact of QH stimulatory funds encourages producer farmers to bear the 
risk of farming; (iii) The independent variables that have a significant positive effect are area 
of land, labor for fertilizing, and labor for harvesting. while the negative significant effect 
was urea fertilizer and labor for planting; and (iv) Nutritional attributes analysis package 
consists of levels of protein, fat, water, ash, carbohydrate content (by different), calories, 
starches, PH, crude fiber, total acid, total sugar, reducing sugar, vitamin C, and amino acids.  

Suggestions to support funding within the corridor of sharia transactions need to be 
continuously carried out for cassava farmers in order to realize an impact on food security. 
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