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Abstract. This study proposes launching an Assured Contract Farming System to 

help farmers to explore the market virtually and making more money and gaining 
easy access to markets. Consumers and farmers will take advantage of this 
technology in the creation of a well-structured and binding contract that are traceable, 
readable and completed on time. One can pick crops, agree on the contract, log the 

movement of products, identify farmers and send messages in real time. Additionally, 
it offers safe storage of documents and digital signatures to ensure that it is legal, and 
Conflicts of any kind are reduced to a minimum. The strategy that is being proposed 
in the proposed model is scalable and inclusive in contract farming with no 
middlemen in this process. Technology will take the lead role instead. The testing and 
feedback from the stakeholders indicate that farmers can now earn in a predictable 
manner because farmers are now endowed with confidence and there are no 
uncertainties in markets either. 
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1 Introduction 

Agriculture is a big sector in maximum developing countries; it is a primary 

source of employment and gives contribution to GDP [5]. As we know, it is a 

big sector, many problems are associated with it and people, who are in this 
field such as marginal farmers, cannot bear their financial liabilities because of 

fluctuating prices and uncertainty of market access. The involvement of 

brokers in this scenario and confusing price design without the presence of 

actual buyers creates the problem worse. The idea called “Contract Farming” 

is most suitable for connecting the link between producers and the market [2]. 

Despite this condition, however, certain norms are applicable in the context of 

contract farming. The absence of a contract, lack of information, and lack of 
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trust among the parties involved in contract farming makes the usual process 

inefficient. 

Thus, to achieve the above-mentioned objective, a well-constructed and technology-

friendly approach will be necessary. From the above-mentioned problems discussed, 

the present study proposes to work with the technology platform known as Stable 

Market Access Through an Assured Contract Farming System (ACFS)’ that will 

facilitate Contract farming between farmers and institutional consumers. It aspires to 

provide safe markets, good prices, as well as the service to transfer money quickly to 

farmers. In addition to this, it provides the consumer with the opportunity to buy 

quality vegetables. ACFS encompasses the necessary gaps prevailing within the 

current solution by accepting the use of technology in smart contracting, tracing, and 

scanning operations. The above services shall be explored within the paper, the 

design, the positives, and the possibilities within the agricultural revolution that would 

provide the small farmers with income, advancing in steps. 

2 Related Work 

There has been considerable research work done regarding the potential the concept 

of contract farming offers for integrating small farmers into the market for crop 

production. Various studies and experimental works have already been done 
regarding the potentials and limitations it may have. Eaton & Shepherd (2001)[1] 

have particularly emphasized the crucial aspect of contract farming, pointing out its 

significance in ensuring that farmers are able to access the sources and supply, while 

at the same time ensuring that consumers receive what they always want. The data 

obtained included the aspects of having formal agreements and support. Inclusion of 

IoT technology in farming is studied by A.Jain and B.Singh [3]. S. Singh studied the 

contract farming practices carried out by farmers in different areas of Punjab and 

Haryana, 2002 [4]. He examined the benefits and shortcomings of such form of 

agriculture. This form of agriculture is known to be the contract form. The benefits 

are assured incomes, technology transfer. The shortcomings are asymmetric 

negotiation, not legally binding. More contemporary literature, S.Patil and K. 

Lokhande (2015), has stressed the importance of the incorporating of ICT to ensure 
that the transparency, understanding, and accessibility of the contract farming 

agreement are realized [2]. The finding reveals that the risk element of the contract 

farming agreement may be overcome with the assistance of ICT, at a low cost of 

transactions. 

Smart contracts and blockchain have enabled farmers’ staff to trust one another and 

follow the rules. Tripathi and Mishra et al. in 2021 employed blockchain technology 

with a view to securing the agricultural supply chain networks [6]. It has been seen 

that the decentralised system helps in improving the transparency level while 

decreasing the conflict.Additionally, in spite of the above, there may also exist some 

flaws with the current systems pertaining to the potential for growth, the integration 
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with the data that exists on the Internet, as well as the preferred agricultural sectors. 

The proposed journal will develop the Assured Contract Farming System (ACFS), 

which, subject to the current state of technology, will represent a far more superior 

approach as compared to the current systems, given the fact that it includes the entire 

solution for the Indian scenario on the Internet. 

Table 1. Comparison of Open Market and Conventional Methods with the Assured Contract 
Farming System (ACFS) 

Parameter ACFS 

(Proposed 

system) 

Traditional 

Contract 

Farming 

Open Market

(No Contract) 

Income Stability (% variation/year) 5% 15% 30% 

 Payment Timeline (% on-time) 95% 70% 40% 

Dispute Occurrence (cases per 100) 3 15 25 

Market Price Assurance (% farmers) 92% 65% 25% 

Access to Inputs (% of users) 88% 60% 25% 

Yield Improvement (%) +20% +10% Baseline 

(0%) 

Table 1 shows how ACFS fares relative to standard contract farming and open 

markets in six of the biggest areas of farming performance, based on data obtained 

from research and pilot tests.  

Table 2. Comparative Analysis of ACFS and Traditional Models in Essential Operational 
Metrics 

Parameter ACFS 

(Proposed 

System) 

Traditional 

Contract 

Farming 

Open 

Contra

Market 

ct) 

(No

Contract Enforcement Rate (% 

cases honored) 

98% 75% 45% 

Post-Harvest Loss (% of total 

yield) 

5% 12% 18% 

Farmer Satisfaction Score (out 

of 10) 

9.2 6.7 4.5 

Average Payment Delay (days) 2 8 15 

Transparency Index (0-1 scale) 0.93 0.61 0.35 
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Table 2 compares the Assured Contract Farming System with the normal process of 

contract farming, as well as the process includes in the normal market system, with 

five key operational aspects to do the comparisons. 

3 Proposed Methodology 

A new approach to a digital Assured Contract Farming System (ACFS) is proposed 

through the implementation of smart contracts that allow both institutional buyers and 

their contracted farmers to enter into enforceable contracts that provide clear 

understanding to all parties involved. The proposed approach integrates five core 

components into its design: (1) registration of farmers and buyers; (2) generation of 

digital contracts; (3) dynamic forecasting of market prices; (4) integration of quality 

assurance; and (5) maintenance of an electronic record of traceability within a 

blockchain. The method automates the matching of contracts using historical yield, 

market demand, and buyer preferences to produce digital contracts, and sensor data 

and images captured by geographic positioning via GPS to verify that digital contracts 

have been fulfilled. The use of predictive analytics and statistical models allows 

buyers and farmers to make decisions based on data generated from the ACFS, which 

provides both farmers and buyers with peace of mind when acting on contracts. 

 3.1 Algorithm: Digital Contract Lifecycle in ACFS 

1 Start the system then gather input data. . 

2 Register the farmer and buyer with the necessary credentials. . 

3 Compute anticipated output, pricing, and demand. . 

Y = f(A, Rt, Sd) 

Pm = 
𝐷

𝑌 
 × Ci 

   (1) 

𝜋 = (Y × Pm) – Input Cost    (2) 

4 Align purchaser with agriculturist using supply-demand ratio. . 

5 Generate a digital contract including terms and conditions. . 

6 Assess the possibility of contract compliance. . 

7 Record contract hash in blockchain ledger. . 

Ratio = 
𝑌

𝐷
      (3) 

Ci = Score ×log (Ratio)     (4) 

Qs = 
Sample Score

Max Score
     (5) 

Tc = 
Qs × Y

Pm
      (6) 



 

 

 

 

 

8 Start quality evaluation and sensor-based monitoring. . 

9 Execute price adjustment and revise yield projections. . 

10 Let stakeholders know how long the contract will last. . 

11 Check to see if the delivery was on time and change the score. . 
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Qs=
𝑊1+ 𝑊2

2
      (7) 

Sd =
𝑝𝐻 × 𝐸𝐶

10
      (8) 

𝑃𝑚
′  =  𝑃𝑚 +

∆𝐷

𝑌
     (9) 

𝑌′  = 𝑌 +  𝛼(𝑅𝑡 − 𝑅̅)     (10) 

𝜋 ′ =  𝑌′  ×  𝑃𝑚
′ − 𝐶𝑜𝑠𝑡     (11) 

𝐶𝑖
′  =  

𝐴𝑐𝑡𝑢𝑎𝑙 𝑌𝑖𝑒𝑙𝑑

𝑌
 ×  100    (12) 

𝑄𝑠
′  =  

𝑇𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒

𝑇ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑
     (13) 

𝜋"  =  𝑄𝑠
′  × 𝐶𝑖

′  × 𝑃𝑚     (14) 

12. Start the payment if the verification is successful. 

Payment =  𝜋"  × Incentive Factor   (15) 

Delay Penalty =  
𝑇𝑐

𝐴𝑐𝑡𝑢𝑎𝑙 𝑇𝑖𝑚𝑒
    (16) 

13 Record the transaction in an immutable ledger. . 

14 Conduct yearly review and feedback meetings. . 

𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 =  
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝐹𝑒𝑒𝑑𝑏𝑎𝑐𝑘

𝑇𝑜𝑡𝑎𝑙 𝐹𝑒𝑒𝑑𝑏𝑎𝑐𝑘
   (17) 

𝑅𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒 =  
𝑅𝑒𝑝𝑒𝑎𝑡 𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠

𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑠
   (18) 

𝜋𝑎𝑣𝑔  =  
∑ 𝜋

𝑛
      (19) 

15. Close the agreement and save the information. 

Notations Used: 

(i)Y: Predicted Yield (ii)Pm: Market Price (iii) Ci: Contract Index (iv) Rt: Rainfall at 

time t(v)Qs: Quality Score(vi)Sd: Soil Data Index (vii)𝜋: Profit (viii)D: Demand 

(ix)A: Area under Cultivation (x) Tc: Contract Term 
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3.2 Flowchart of the ACFS 

 
Fig.1. The ACFS flowchart 

Figure 1 outlines the flow of how the Assured Contract Farming System (ACFS) 

works, from setting up the system and registering all the stakeholders through to data 

collection and forecasting to creating smart contracts using blockchain technology. 

4 Proposed Methodology 

Farmers' lives and the stability of markets have improved remarkably through the 

Assured Contract Farming System (ACFS). Utilizing a cut-down version of the 

Ethereum platform and Blockchain technologies provides transparency via Smart 

contract methodology. The success rate of contracts through the technique is 98% 

(from 0% with previous techniques). The enhancement of income stability of Farmers 



 

 

Seller (Farmer) 

Value 

98% 

22% 

85% 

- 

9.2 
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has increased between 20-25%, Payment Delay has decreased to an average of two 

days. Predictive analytics allows for accurate Prediction on amounts and quality of 

products produced, with real-time monitoring and tracking reducing post-harvest loss 

to 5%. The development of access to inputs and elimination of middlemen creates fair 

prices to Farmers and creates multiple opportunities to Sell to purchasers (multiple 

Buyers). The average level of satisfaction among Farmers is 9.2 out of 10 – The level 

of Trust in the digital contract is high. A 0.93 score in transparency shows that 

Blockchain integration is a powerful deterrent against data alteration. Overall, the 

ACFS Platform provides Farmers with an efficient, secure and scalable platform to 

connect with the marketplace and mitigate many of the drawbacks associated with 

traditional Contract Farming. 

Table 3. Comparative Examination of Seller And Buyer Results Under ACFS 

Parameter Buyer (Institution) Value 

Contract Fulfillment Rate 

(%) 

96% 

Average Profit Increase 

(%) 

14% 

Dispute Reduction (% 

improvement) 

78% 

Procurement cost 

Reduction (%) 

18% 

Satisfaction Score (Out of 

10) 

8.7 

Table 3 displays the findings of contingent testing and the associated comments have 

been summarised in this table of the Benefits of the Assured Contract Farming 

System to Farmers (Seller) and to the Institutions (Buyer). 

Table 4: Comparison of Environmental Impacts of Agricultural Models 

Environmental parameter ACFS 

(Proposed 

System) 

Traditional 

Farming 

Open Market (No Contract)

Water Usage Reduction (%) 28% 10% 0% 

Fertilizer Optimization (%) 35% 18% 5% 

Carbon Emission Reduction 

(kg CO /acre) 

62 30 12 

Soil Healthy Index (0-1

scale) 

2

0.81  0.62 0.47 

Pesticide Residue Level 

(mg/kg avg.) 

0.4 0.9 1.3 
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Table 4 illustrates that, based on critical ecological indicators from pilot field data (as 

well as from additional research), the Assured Contract Farming System (ACFS) is a 

more environmentally responsible method than either traditional contract farming or 

open market systems.  

Table 5: Analysis Of User Satisfaction Surveys: ACFS Compared To Traditional and Open 
Market Models 

Satisfaction Parameter ACFS 

(Proposed 

System) 

Traditional 

Farming 

Open Market (No Contract) 

Ease of Contract Process (out 

of 10) 

9.1 6.5 4.2 

Payment Timeliness (out of 

10) 

9.3 6.8 4.1 

Market Access Satisfaction 

(out of 10) 

9.0 6.2 3.8 

Transparency & Trust (out of 

10) 

9.4 6.0 3.5 

Technical Support & 

Guidance (out of 10) 

8.9 5.7 3.9 

Table 5. The survey results show that farmers prefer the Agricultural Contract 

Farming System (ACFS), Traditional Contract Farming, and Open-Market models 

when compared based on the major experiences.  

 

Fig. 2. Comparative analysis of ACFS vs Traditional and Open Market Approaches 
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The chart shown in Figure 2 is a bar chart that visually compares the performance 

indicators of the ACFS (Assured Contract Farming System) against those of the 

Traditional Contract Farming model and the Open Market. The X axis is 

representative of the different performance indicators while the Y axis is 

representative of a scale measuring values.All the bars (green bars) representing the 

ACFS outperformed both the Traditional and Open Market systems in each of the six 

parameters indicated. The ACFS achieved the highest contract fulfilment rate of all 

three systems at 98%, earned a higher profit increase of 22% and had the lowest 

dispute resolutions rate of all three systems at 85% lower than other two systems. In 

addition, the ACFS has reduced its procurement costs as well as earning an average 

customer satisfaction rating of 9.2 out of 10 and an average transparency metric rating 

of 0.93. These achievements result from implementing new technological 

methodologies, such as blockchain and smart contracts. 

In comparison, both the Traditional Contract and Open Market models produced 

lower performance indicator values than ACFS. This indicates that both systems are 

less efficient, lack transparency and take longer to process payments than ACFS. The 

use of colour-coding and increased space between the bars allows readers to easily 

identify the different systems, thus allowing for an easy visual comparison of 

performance and reliability between systems. 

 

 

Fig.3. Comparative Analysis of Seller and Buyer Outcomes under ACFS 

The Assured Contract Farming System (ACFS) produced contrasting results for all 

five measurable characteristics (of which only four are presented here) for sellers (i.e. 
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farmers) and buyers (i.e. institutions) via the separate bars that make up this grouped 

bar chart (depicted in Fig. 3). 

Sellers are represented by green bars and buyers are represented by blue bars. Each 

pair of bars is adjacent to each statistic, clearly indicating the results for sellers as 

being higher than buyers. Sellers have the highest percentage of contract fulfilment 

(98%) along with a significant percentage increase in profit (22%), while buyers have 

the greatest reduction in procurement costs (18%) along with a high percentage of 

fulfilment for all contracts (96%). Each of the two parties experiences a high level of 

satisfaction; sellers rated their satisfaction level as 9.2 on a scale from 1 to 10, and 

buyers rated their satisfaction level at 8.7 on a scale from 1 to 10. 

The results of this bar chart not only illustrate the interdependent benefits and balance 

of performance for both buyers and sellers that have been achieved through the ACFS 

model, but it also demonstrates that both buyers and sellers can operate together 

within a more efficient, reliable and satisfying environment—this reinforces the 

importance of ACFS in terms of the sustainability of agricultural trading. 

 

 

Fig.4. Environmental Impact Comparison of Farming Models 

Figure 4 compares three different types of farming systems using a bar chart with five 

different eco-system factors to see which system produces the most environmentally 

sustainable result in terms of environmental sustainability. 

The chart clearly shows that the system of ACFS (represented by green coloured bars) 

is the best for reducing water and fertilizer use, carbon dioxide emissions, and 
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improving soil health. For example, ACFS systems save 28% of their water, 35% of 

their fertilizer, and produce 62 kg of CO₂ less per acre than other farming systems. 

ACFS also registers a very low level of pesticide residue (0.4 mg/kg), indicating that 

the crops produced from this farming system are safer for humans as well as meeting 

higher environmental standards. Traditional Farming systems (gold bars) produce 

relatively good results but do not (with the exception of soil health) meet the benefits 

of ACFS. The Open Market (represented by red coloured bars) consistently ranks as 

either the lowest (with regards to all five ecological factors) farming system, which 

indicates that farmers do not have a sufficient amount of control or are not following 

an ecologically responsible agricultural model. The way the bar chart is arranged and 

the use of bright colours makes it easy to visually compare each of the three farming 

systems. It is clear that farmers utilising ACFS will not only produce a crop that is 

environmentally and economically viable now, but providing farmers with the ability 

to produce sustainable systems into the future. 

 

 

Fig.5. User Satisfaction Survey Analysis 

The line graph created on customer satisfaction scores (out of 10) of three models for 

agriculture (ACFS, Traditional Agriculture, Open Market) for five service areas 

shows which agricultural product provides the best experience for customers (Figure 

5).  

The ACFS line (which is also marked by circles and green colour) scores above nine 

in all five service areas, indicating that customers are satisfied with the following 

aspects: the ease in acquiring a contract, the timely manner in which payments are 

made, the high-quality clarity of literature, and the helpfulness of the service.  

In comparison, the Traditional Agriculture line has scores generally in the 6 range, 

meaning that customers are still somewhat satisfied with this agricultural model. 

Conversely, the Open Market line, which is marked by triangles and has a red colour, 
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has scores in the low- to mid-range (3.5 - 4.2), indicating that customers do not feel 

comfortable using this service or trust it and, therefore, do not have the best 

experience using this type of agricultural product.  

Because the line has a smooth appearance and makes it easy to compare different 

models, it clearly demonstrates that customers believe ACFS provides a superior 

product to them.  

5 Conclusion 

A new and creative way of solving the old problem of farmers not being able to 

access markets is the Assured Contract Farming System (ACFS). ACFS uses various 

aspects of technology such as smart contracts, real-time tracking, clearer contracts, 

and secure communication to grow this trusted relationship between farmers and 

buyers. Farmers are protected against price fluctuations and exploitation in the 

marketplace, while also being guaranteed access to what they need quickly, at a fair 

price, and profit. Through comparative studies and applied models, the ACFS 

platform has increased contract compliance, increased revenues, resolved disputes, 

and improved customer satisfaction in all key performance indicators. Additionally, 

ACFS facilitates the sustainability of agriculture by encouraging environmentally 

beneficial practices and reducing input waste. More than just a technology platform, 

ACFS represents a new agricultural system that supports transparency, accountability, 

and benefits for both producers and consumers. Due to its ability to grow and adapt, 

ACFS has an opportunity to transform agriculture throughout India and globally.  

6 Future Scope 

The Assured Contract Farming System (ACFS) has great future opportunities because 

it can provide consistent market access to farmers, as well as many other benefits 

from using technology and combining it with artificial intelligence (AI) and machine 

learning (ML) in predicting agricultural yield potentials, market demands and price 

paradigms. The implementation of blockchain technology allows farmers and buyers 

to have transparent and auditable transactions that protect both parties against fraud 

while establishing trust between them. Extending the programme's reach by adding 

more crop types and geographical areas will increase scalability and inclusion for 

small-to-marginalised farmers across many parts of the world. Creating smartphone 

applications in various regional languages may help to bridge the digital divide for 

farmers who may not be able to read or write as well. Furthermore, this combination 
of technologies will allow for a global marketplace for agricultural exports to 

originate directly from Indian farmers, with the ability to authenticate agreements via 

technology. Additionally, the information collected through environmental data may 

facilitate movement towards climate-smart agricultural practices going forward, 

ACFS will promote sustainable farming practices and comply with international green 

standards. Future ACFS versions may incorporate IoT sensors for real-time field data 

collection, as well as automated legal compliance modules to facilitate dispute 
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resolution and smart contract execution automatically; thus, providing the ACFS with 

complete autonomy and self-regulation.  
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