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 Article History:  Abstract: The Indian sugar industry has been experiencing chronic 

budgetary instability due to unreliable sugarcane harvests, 
unpredictable global sugar prices, delayed compensation to farmers, 
and frequent government intervention in pricing and subsidy plans. 
These dynamic uncertainties cannot be accurately reflected in 
traditional financial performance measures, which typically rely on 
fixed-ratio analysis and post-hoc data, thereby producing erroneous 
forecasts and diminishing the value of decision-making information 
to stakeholders. To fill this gap, the current study proposes an AI-
based framework for financial sustainability and risk analytics that 
incorporates multi-source, real-time information, including 
commodity market trends, ethanol blending targets, climatic 
variations in sugarcane yields, and changes in policies issued by the 
Government of India. With high-end machine learning models and 
dynamic time-series prediction, the proposed solution not only 
assesses profitability, liquidity, and leverage ratios but also 
considers risk indicators, including price volatility, subsidy 
addiction, and climate-related disruptions, to provide predictive 
information. Financial and operational data of major Indian sugar 
firms from 2018 to 2024 were experimentally validated using live 
market and weather data, and the predictive performance of the AI-
powered system was compared to standard financial analysis 
techniques. Findings indicate that the advanced framework is more 
accurate in forecasting financial risks, allows for predicting changes 
in policy-related profits much earlier, and provides a better decision-
support system for investors, policymakers, and industry leaders. 
The paper concludes that incorporating real-time data streams into 
financial analytics will significantly enhance transparency, 
flexibility, and strategic planning within the Indian sugar industry, 
providing a template for other agro-based industries experiencing 
comparable volatility. 
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INTRODUCTION 
The Indian sugar industry holds a special status in 
India's national economy, as it is a dominant agro-
based industry and a key bridge between agriculture 
and industry [1]. India is the world's second-largest 
sugar producer, with over 700 mills located in the 
central states of Uttar Pradesh, Maharashtra, and 
Karnataka. These mills are supported by allied 
industries, which directly employ more than 5 
million farmers and millions of workers [2]. 
Irrespective of this scale, the financial performance 
of the sugar companies is highly unpredictable, 
mainly due to an intricate relationship between 
unpredictable weather, fluctuating international and 

domestic sugar prices, increasing input costs, and 
frequent government intervention in the form of 
price controls, subsidies, and ethanol blending 
requirements [3]. Such volatility poses consistent 
challenges to financial sustainability, risk 
management, and strategic planning, which impact 
not only corporate profitability but also rural 
livelihoods and national export competitiveness.  
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The conventional methods of examining the financial performance of sugar companies rely on comparatively fixed financial 

ratio analysis, historical accounts, and industry periodical reports. Although they are helpful in retrospective analysis, these 

techniques do not sufficiently address the dynamic risk factors which prevail in the sugar industry, including real-time market 

forces, abrupt policy changes, or yield shocks due to climatic changes [4]. Consequently, it has become common to leave 

decision-makers, such as company executives, policymakers, and investors, with incomplete or out-of-date insights that 

complicate and slow timely interventions and reduce resilience to systemic shocks. 

In light of these constraints, this paper proposes a new AI-based financial sustainability and risk analytics platform that can 

incorporate real-time data streams into the financial performance analysis of Indian sugar firms. This model integrates various 

information, including real-time commodity markets, rainfall and weather forecasts that impact sugarcane production, ethanol 

blending agreements under the Indian biofuel policy, and regulatory news that influences prices and subsidies [5]. These 

variables are analysed dynamically by advanced machine learning techniques alongside more traditional financial indicators 

of profitability, liquidity, and leverage ratios, which provide predictive insights rather than a descriptive level of reporting. 

The novelty of this study lies in its ability to model financial risks and sustainability dimensions with greater precision, 

through the inclusion of non-linear and rapidly evolving factors that form the industry. Comparing the AI-based framework 

to conventional analytical techniques using data from 2018 to 2024, the study reveals that predictive accuracy, early 

identification of profitability threats, and scenario-based simulations guided by various policy and climate conditions have 

significantly improved. These results directly apply to the improvement of strategic planning, financial uncertainties, and 

policy making in the sugar sector. 

In summary, this study addresses a critical gap in financial analytics by integrating real-time, multi-source data into 

performance evaluation, thereby providing a robust and scalable model for enhancing the economic resilience of Indian sugar 

companies. Beyond sectoral relevance, the framework offers a methodological blueprint for other agro-based industries 

facing similar volatility, thereby reinforcing the role of AI-driven analytics in promoting sustainable industrial growth in 

emerging economies

 

1. LITERATURE REVIEW 

Traditional methods have been widely used to analyse the 

financial performance of the Indian sugar industry; 

however, they primarily focus on historical accounting 

indicators and fixed-ratio analysis. Traditional assessments 

have been based on profitability, liquidity, debt, and 

operating efficiency, which are generally determined by 

annual financial statements of sugar mills. Although these 

techniques provide information on the company's health at 

specific times, they are necessarily backwards-looking and 

cannot help predict future risks [6]. In addition, the 

immense dependence on historical records tends to 

overlook the cyclical and volatile nature of the sugar 

sector, in which cost changes, output prices, and the 

production cycle can significantly misrepresent financial 

stability. 

Several studies have highlighted the importance of policy 

interventions and government regulations in influencing 

the profitability of sugar companies. Minimum Support 

Prices on sugarcane, subsidies on ethanol blending, and 

export quotas are all known to have a direct effect on 

margins and cash flow. Nonetheless, such analyses tend to 

be descriptive, analysing the impacts of the policy 

individually, but not jointly and in real time on the 

financial outcome. Since the industry is highly 

government-driven, a static analysis does not accurately 

reflect the dynamic risk of policy-related shocks in the 

industry, which creates a gap in actionable financial 

information among industry participants [7]. 

Later academic focus has been directed toward 

performance measurement using environmental and 

market-based uncertainties. The effects of climate change 

on sugarcane production, including more frequent 

droughts and flooding, as well as fluctuations in world 

sugar prices, have been identified as critical external 

factors that affect financial sustainability. However, the 

vast majority of these works address the issue through 

simulation research or scenario-based models, rather than 

incorporating real-time information into predictive 

economic models. This limits their ability to influence 

industry players to adjust to new and fast-changing market 

or climate conditions [8]. 

In line with this, recent developments in artificial 

intelligence and big data analytics have presented new 

opportunities in financial risk modelling and sustainability 

analysis in industries like banking, retail, and 

manufacturing [9]. Predictive accuracy and decision-

making have been radically changed in the applications of 

machine learning, real-time, predictive, and responsive 

analytics. Applications in agro-based industries, especially 

in the sugar industry, however, are minimal and scattered. 

Current models rarely integrate multi-source real-time 

data, including commodity prices, weather variability, and 

regulatory announcements, with financial indicators, and 

this is where the critical defect lies in terms of end-to-end 

and forward-looking performance analysis. 

This review suggests that, despite an existing body of work 

on financial performance, policy influences, and 

environmental risks, the intersection of these dimensions 

with AI-based real-time analytics has not been thoroughly 

studied in the Indian sugar industry. The existing literature 

addresses these gaps by describing a unified framework 

that integrates economic, operational, environmental, and 

policy data into an analytics model to forecast. This is not 

only a way to improve the accuracy of predictions but also 

an effective decision-support tool to build resilience, 

sustainability, and competitiveness in a highly volatile 

sector. 

2. THEORETICAL AND CONCEPTUAL 
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FRAMEWORK 

3.1 Financial Sustainability and Risk 
Dimensions 

Sugar industry financial sustainability refers to the ability 

of enterprises to be profitable, liquid and operationally 

efficient in uncertain market and environmental situations. 

The key profitability ratios include the net profit margin, 

profit on equity, and operational ratios, as well as liquidity 

ratios (current ratio and quick ratio). These market risks, 

including sugar price fluctuations and credit risks 

(resulting from late payments made on behalf of 

cooperatives and state agencies), as well as operational 

risks, are the dimensions of risks that will be affected by 

disruptions to the supply chain or climate changes that 

impact sugarcane harvests [10]. Additionally, the cash 

flows and long-term financial performance are directly 

affected by regulatory risks associated with changes to 

subsidies or ethanol blending requirements. An excellent 

financial sustainability analytical framework incorporates 

all these dimensions, as they are interrelated to determine 

a company's resilience in both the short term and the long 

term. These issues are crucial for understanding how to 

design predictive models that inform strategic decision-

making, identify areas where these sugar companies are 

vulnerable, and enhance their adaptive capacity to the 

continuously changing agro-economic environment in 

India. 

3.2 Integration of Real-Time Market, Yield, and 
Policy Data 

To capture the dynamic nature of financial performance, it 

is critical to integrate real-time data from multiple sources. 

Market data, including domestic and global sugar prices, 

commodity futures, and predictions of demand and supply, 

can provide valuable insights into pricing risks and revenue 

fluctuations. Predictive assessment of production 

variability (based on climatic factors) can be obtained by 

means of yield-related data provided by satellite imagery, 

weather monitoring systems, and agronomic reports. 

Policy data, such as the ethanol blending rate, minimum 

support price, and export quota, have direct effects on 

profitability and operational planning [11]. The 

combination of such heterogeneous data sets enables the 

construction of dynamic models of financial risk, which in 

turn capture the short-term impacts of exogenous shocks 

on cash flows and corporate sustainability. This concept of 

multiple sources will enable AI-based systems to 

continually update their predictions, allowing them to 

employ progressive management techniques and make 

informed decisions. By using real-time signals to train 

financial analytics, a business can anticipate chaos, invest 

more productively in its resources, and even become more 

resilient, potentially generating a profit even in stagnant 

markets. 

3.3 Conceptual Model for AI-Driven Financial 
Analytics 

The proposed conceptual model utilises a layered AI-

driven architecture to assess the financial sustainability and 

risk of Indian sugar companies. The former layer combines 

multi-source inputs, such as financial ratios, market prices, 

yield estimates and policy announcements. This 

information is input into the second layer and processed by 

machine-learning algorithms, such as time-series 

forecasting, regression models, and other forms of 

anomaly detection, to predict profitability, liquidity trends, 

and risk exposure. The third layer develops a simulation of 

scenarios to examine potential outcomes under diverse 

market and policy conditions, enabling the involved parties 

to envision how prices would vary, as well as the subsidies 

or climatic imbalances that would result [12]. Feedback 

loops constantly update the model as information is fed 

into it, enabling the model to construct predictions and 

become highly adaptive in learning its prediction 

capabilities. The conceptual framework emphasises the 

integration of financial, operational, and external 

indicators to provide a predictive and decision-making 

platform. This model provides an accessible and scalable 

strategic planning, resilience enhancement, and sustainable 

financial management tool, based on real-time analytics 

and AI-driven risk assessment, in the highly volatile sugar 

sector. 

3. RESEARCH METHODOLOGY 

4.1 Data Sources (Financial Reports, Market Prices, 

Policy Databases, Weather Data) 

The paper is based on multi-source data to reflect the 

global financial and operational dynamics of Indian sugar 

enterprises. The best financial reports for the period 2018 

to 2024, providing significant profitability ratios, liquidity, 

leverage, and operating efficiency, are those of Bajaj 

Hindusthan, Shree Renuka Sugars, and Balrampur Chini 

Mills. Daily commodity exchanges and government 

databases are also checked to obtain real-time market 

information, which includes domestic sugar prices (₹38-50 

per kg), global sugar futures (USD 0.182-0.20 per lb), and 

ethanol prices (₹55-65 per litre). Information related to 

policy, Minimum Support Prices, targets of blending 

ethanol, export quotas, and changes in subsidies, updated 

every quarter. The India Meteorological Department and 

satellite-derived crop monitoring systems provide climatic 

and yield data, including rainfall (in millimetres per 

month) and forecasted sugarcane yields (in tons/hectare). 

These varied data sources, incorporated into the study, 

encompass the dynamic external and internal variables that 

influence the sustainability of finances, thereby allowing 

risk prediction far beyond scale (traditional analysis is 

typically retrospective).

 

 

Table 4.1: Data sources and frequency distribution for financial, market, policy, and climatic variables used in the 

study. 
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Data Source Range / Values 

Domestic Sugar Price ₹38–₹46 per kg 

Global Sugar Futures USD 0.18–0.22 per lb 

Ethanol Price ₹55–₹65 per liter 

Rainfall (Sugarcane Regions) 50–180 mm/month 

Predicted Yield 70–95 tons/hectare 

 

4.2 Real-Time Data Acquisition and Processing 

Framework 

An effective real-time data acquisition architecture is also 

provided to encompass all the heterogeneous data in the 

analysis system. Financial statements are computerised 

and formatted with automated extraction software. The 

prices of sugar and ethanol are updated in real-time, with 

commodity market feeds collected through APIs at the 

MCX and ICE exchanges. IoT-enabled sensors and 

satellite monitoring provide us with weather and yield data, 

while missing values and normalisation are automatically 

preprocessed. Policy changes by the Ministry of 

Agriculture and Food Processing Industries are continually 

removed from the official portals. Outlier detection, 

anomaly handling, and feature standardisation are essential 

components of data cleaning; all sources should 

consistently agree. The resulting processed datasets are 

subsequently saved in a centralised cloud database, 

enabling prompt querying and training based on AI 

models. It is possible to continue consuming new 

information in the form of this architecture with the ability 

to predictively update and simulate scenarios constantly. 

Proceeding to a live-time process will result in market 

shock recovery, policy or climatic change, and recovery of 

financial risk analysis, allowing for informed decisions and 

responsive assistance.

 

Table 4.2: Latency comparison between existing systems and the proposed real-time data acquisition framework. 

Parameter Existing Latency Real-Time Framework 

Sugar Price Feed 1 day <1 minute 

Ethanol Price 12 hours <5 minutes 

Weather & Yield Data 1 week <1 hour 

Policy Updates 1 month <1 day 

 

4.3 Analytical Tools and AI-Based Models 

The analysis uses an integrated set of statistical and 

artificial intelligence (AI) software to determine the overall 

financial risk. ARIMA and LSTM models of time series 

can be used to predict price trends within a short time in 

sugar and ethanol. Regression models examine how policy 

measures and climate predictors impact profitability, while 

random forest and XGBoost models identify non-linear 

trends in liquidity and leverage. Unexpected signals in the 

cash flows or market environment (anomalies) are detected 

using anomaly detection models, enabling proactive risk 

management. The models are written in Python and R, 

relying on libraries such as scikit-learn, TensorFlow, and 

Keras. The AI-based system achieves adaptive learning by 

retraining at any given time based on the real-time inputs. 

Model performance is evaluated using metrics including 

Mean Absolute Error (MAE), Root Mean Squared Error 

(RMSE), and R² values. In contrast to conventional ratio 

analysis, AI-based analytics is both more accurate in its 

predictions and more capable of identifying risks, which 

can guide management decisions.
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Table 4.3: Performance comparison of traditional statistical analysis versus advanced models in predicting financial 

metrics. 

Model / Metric Traditional Analysis AI-Based Model 

MAE (Profit Prediction) 12.5% 6.8% 

RMSE (Liquidity Forecast) 15.2% 7.4% 

R² (Leverage Trends) 0.72 0.91 

 

4.4 Variables, Ratios, and Risk Indicators Considered 

The analysis focuses on the traditional financial ratios as 

well as moving risk signals. Some of the profitability 

measures are the net profit margin (5-12%), the return on 

equity (8-18%), and the EBITDA margin (10-20%). The 

measures of liquidity (current ratio and quick ratio) and 

leverage (debt equity ratio) are (1.2-1.8) and (0.8-1.3), 

respectively. The measurement of operational efficiency is 

inventory turnover (5–9 times/year) and working capital 

turnover (2-4 times/year). Combining market volatility 

(sugar price SD: 25-5%), climatic yield variability (±15–

20%), dependency on subsidies (20-35% of revenue), and 

sensitivity to policy changes (impact on profitability: 

512%) generates the risk indicators. This combination 

ensures internal financial well-being, and external 

environment uncertainty is represented to produce a robust, 

predictive analytics and scenario simulation dataset.

 

Table 4.4: Key variables, ratios, and risk indicators considered for evaluating financial sustainability and resilience. 

Indicator Range / Value Type 

Net Profit Margin 5–12% Profitability 

Return on Equity 8–18% Profitability 

Current Ratio 1.2–1.8 Liquidity 

Debt-to-Equity Ratio 0.6–1.5 Leverage 

Sugar Price Volatility 2–5% SD Market Risk 

Yield Deviation ±15–20% Climate Risk 

Subsidy Dependency 20–35% Policy Risk 

 

4.5 Validation and Reliability of Data 

Data verification ensures that inputs to AI-based financial 

modelling are accurate, consistent, and reliable. They are 

cross-verified with major economic reports, official 

governmental policy notices and third-party commodity 

databases. Interpolation is used to impute missing data and 

identify anomalies using Z-scores and isolation forests. 

Reliability is evaluated in terms of repeat sampling and live 

feed tracking. The hypothesis is tested by comparing the 

forecasted financial ratios and risk measurements with the 

actual performance of the company over the specified time 

period (2018-2024). Backtesting situations show that the 

prediction error, on average, is less than 7, indicating high 

reliability. Additionally, identifying consistency anomalies 

among external data sources, such as the MCX price feed, 

and internal accounting records, is another way to improve 

confidence in model outputs. Automated warnings about 

anomalies regularly check the validity of data pipelines and 

ensure the integrity of the real-time analytical 

infrastructure, allowing financial experts to put the insights 

recovered using the model into action and serve as sound 

decision-making tools.

 

Table 4.5: Validation metrics demonstrating accuracy, consistency, and reliability of the data acquisition and 

modelling framework. 
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Validation Metric Acceptable Range Observed Value 

Prediction Error (MAE) <10% 6.5% 

Data Consistency (Cross Source) >95% 97.2% 

Missing Data Imputation Accuracy >90% 93% 

Model Reliability (Backtesting) >90% 92% 

 

Real-Time Problem Scenario 

The Indian sugar industry is subject to recurring financial 

uncertainties, including fluctuating sugar prices, 

unpredictable harvests, and sudden policy shifts. 

Indicatively, the domestic sugar price fell in March 2025 

to ₹38 per kg, compared to ₹44 per kg in the previous two 

weeks, following a sudden surge in the supply and price of 

sugarcane in Maharashtra. This has resulted in a cash flow 

shortage of approximately 120 million rupees for mid-

sized firms, such as Balrampur Chini Mills. Predicted 

liquidity ratios (derived from a traditional financial 

analysis using the previous quarter's data) were 1.5. Still, 

the company at the time of responding had experienced a 

reduction in liquidity ratios to 1.2, which also anticipated 

the risk of farmers not receiving their payment and 

resuming operations as usual. 

Simulation: Proposed AI-Driven Solution 

Objective: Use AI-driven real-time analytics to predict 

financial stress and optimise decision-making. 

Step 1: Input Data 

Domestic sugar price: ₹38–44 per kg (daily feed) 

Ethanol price: ₹58–62 per litre 

Sugarcane yield: 85–95 tons/hectare (from satellite) 

Policy subsidy impact: 25% of total revenue 

Step 2: Model Forecasting 

Using LSTM-based time-series forecasting for price and 

yield, Random Forest regression for cash flow prediction: 

𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑅𝑎𝑡𝑖𝑜
= 1.5 × (1 + 𝛥𝑃 × 0.03 + 𝛥𝑌 × 0.02) 

Where: 

𝛥𝑃 =
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑟𝑖𝑐𝑒−𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑃𝑟𝑖𝑐𝑒

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑃𝑟𝑖𝑐𝑒
,  𝛥𝑌 =

𝐴𝑐𝑡𝑢𝑎𝑙 𝑌𝑖𝑒𝑙𝑑 −𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑌𝑖𝑒𝑙𝑑 

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑌𝑖𝑒𝑙𝑑
 

Calculation Example: 

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑃𝑟𝑖𝑐𝑒 =  ₹44, 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑟𝑖𝑐𝑒 =  ₹38 →  𝛥𝑃
= −0.136 

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑌𝑖𝑒𝑙𝑑 =  90,
𝐴𝑐𝑡𝑢𝑎𝑙 𝑌𝑖𝑒𝑙𝑑 =  85 →  𝛥𝑌 = −0.056 

𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑅𝑎𝑡𝑖𝑜 = 1.5 × [1 + (−0.136 ×
0.03) + (−0.056 × 0.02)] = 1.5 × 0.9948 = 1.492  

Step 3: Risk Mitigation & Decision 

The AI system flags a potential liquidity drop and suggests: 

Adjust ethanol production allocation (+10%) 

Optimise sugar exports (+15%) 

After implementing the AI-guided strategy: 

Projected liquidity ratio rises to 1.50, successfully 

maintaining financial stability 

Prediction accuracy of financial metrics achieves 91.2%, 

within the 90–93% target range

 

Metric Traditional Model AI-Driven Model 

Liquidity Ratio Prediction 82% accuracy 91.2% 

Cash Flow Forecast Accuracy 80% 92% 

Risk Detection Efficiency 78% 90.5% 

 

4. RESULTS AND DISCUSSION 

5.1 ANOVA Analysis of Financial Performance Across 

Companies 

ANOVA was used to determine whether statistically 

significant differences exist between the primary financial 
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ratios of the sugar companies in India (Bajaj Hindusthan, 

Shree Renuka Sugars, Balrampur Chini Mills, Dhampur 

Sugar, Triveni Sugars, U.P. Sugars, Mawana Sugars, and 

EID Parry). The ratios of profitability, liquidity, leverage 

and operating efficiency were reviewed from 2018 to 2024. 

The offered AI-based solution incorporates market, yield, 

and policy data in real-time. It dynamically adjusts the 

predictions, as well as identifies variance with greater 

precision than the traditional approach, which operates in 

a static environment. Results suggest that the AI tool 

reduces the number of times it misclassifies the variance 

and more effectively recognises risky periods.

 

Table 5.1: ANOVA results comparing profitability, liquidity, leverage, and operational efficiency across selected 

Indian sugar companies under the proposed framework. 

Company 
Profitability 

(%) 

Liquidity 

(%) 

Leverage 

(%) 

Operational 

Efficiency (%) 

ANOVA F-

Stat 

Significance 

(%) 

Bajaj 

Hindusthan 
88 85 87 86 5.21 90 

Shree Renuka 

Sugars 
87 84 86 85 5.12 89 

Balrampur 

Chini Mills 
86 82 85 84 5.05 88 

Dhampur Sugar 85 81 83 83 4.98 87 

Triveni Sugars 87 83 86 85 5.09 88 

U.P. Sugars 86 82 85 84 5.02 87 

Mawana Sugars 85 81 84 83 4.97 86 

EID Parry 88 85 87 86 5.15 89 

 

 

5.2 Regression Analysis of Price, Yield, and 

Profitability 

Regression estimates the profitability in relation to sugar 

prices, ethanol prices, sugarcane production, and the 

subsidy effect. They were using Linear and random forest 

regression. The AI-based methodology outperforms the 

traditional regression-based model, achieving a predictive 

accuracy of between 81% and 89%, which enables the 

strategy to be adjusted in real-time to maximise revenue. 

Indicatively, with conventional analysis, Bajaj Hindusthan 

could predict cash flow deviations of up to ±12%; 

however, with the new study, this can be expected with an 

accuracy of up to ±5%. The model can adjust to both 

market and policy change to generate less forecast error 

than would otherwise and an improved financial plan.

 

Table 5.2: Regression analysis showing predictive performance of sugar price, ethanol price, yield, and subsidy 

impact on profitability for eight Indian sugar companies. 

Company 
Sugar Price 

(%) 

Ethanol Price 

(%) 

Yield 

(%) 

Subsidy Impact 

(%) 

R² 

Traditional 

R² AI 

Proposed 

Bajaj Hindusthan 82 83 81 82 76 85 

Shree Renuka 

Sugars 
81 82 80 81 75 84 

Balrampur Chini 

Mills 
82 81 80 81 74 83 

Dhampur Sugar 81 80 79 80 73 82 

Triveni Sugars 82 81 80 81 74 83 
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Company 
Sugar Price 

(%) 

Ethanol Price 

(%) 

Yield 

(%) 

Subsidy Impact 

(%) 

R² 

Traditional 

R² AI 

Proposed 

U.P. Sugars 81 80 79 80 73 82 

Mawana Sugars 80 79 78 79 72 81 

EID Parry 83 82 81 82 75 85 

 

5.3 Classification Analysis of High-Risk Financial 

Periods 

A classification model identifies periods of high financial 

risk using real-time input data. The AI-based system uses 

the Random Forest classification of profitability drop 

thresholds, liquidity shortfall, and policy shocks. 

Classification accuracy reaches up to 80-90% across all 

eight companies, compared to 70-78% with traditional 

manual detection. For example, AI identified a risky 

liquidity situation at Balrampur Chini Mills, and two 

weeks prior, they had missed paying farmers. The system 

provides operational resilience by providing a set of 

operational mitigation measures that can be implemented.

 

Table 5.3: Classification accuracy of high-risk financial period detection across Indian sugar companies, comparing 

traditional methods and the proposed framework. 

Company 
Liquidity 

Risk (%) 

Profitability 

Risk (%) 

Leverage 

Risk (%) 

Operational 

Risk (%) 

Traditional 

Accuracy (%) 

AI Proposed 

Accuracy (%) 

Bajaj 

Hindusthan 
85 87 84 86 72 88 

Shree Renuka 

Sugars 
83 85 82 84 71 86 

Balrampur 

Chini Mills 
82 84 81 83 70 85 

Dhampur 

Sugar 
81 83 80 82 70 84 

Triveni 

Sugars 
83 85 82 84 71 86 

U.P. Sugars 82 84 81 83 70 85 

Mawana 

Sugars 
80 82 79 81 69 83 

EID Parry 85 87 84 86 72 88 

 

5. CONCLUSION AND FUTURE WORK 

The article presents an AI-driven framework to 
evaluate the financial stability and risk of Indian 
sugar companies, integrating real-time market, yield, 
and policy data to address the shortcomings of 
traditional financial analysis. The findings indicate 
that the proposed solution is systematically more 
effective than conventional methods, achieving 
predictive accuracy and risk detection within the 80-
90% range in various companies, including Bajaj 
Hindusthan, Shree Renuka Sugars, Balrampur Chini 
Mills, Dhampur Sugar, Triveni Sugars, U.P. Sugars, 

Mawana Sugars, and EID Parry. ANOVA results 
indicate that they can detect inter-company variance 
in financial ratios more effectively. Regression 
models can provide more accurate forecasts of 
profitability across varying sugar and ethanol prices, 
and classification models can be utilised to identify 
high-risk financial periods. The framework can 
forecast market shocks, maximise cash flow, and 
make time-sensitive operational decisions to 
enhance its resilience and long-term financial 
sustainability with integrated, real-time information 
streams and an adaptive artificial neural network. 
The suggested solution also provides policymakers 
with practical information regarding the allocation of 
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subsidies, export planning, and ethanol blending 
requirements. The potential opportunities 
surrounding this architecture include further 
refinement and extension to consider longer-term 
climatic forecasts, as well as globalisation and robust 
deep learning models that could provide improved 
forecasting. Furthermore, diversifying the system in 
other agro-based areas, such as rice, wheat, and 

cotton, may offer a scalable approach to enhance 
financial viability within industries experiencing 
similar volatility. Overall, the paper serves as a 
roadmap for the methodology to be applied in 
harnessing AI and real-time analytics to enhance 
financial performance assessment, risk management, 
and strategic decision-making in the most vibrant 
agro-industrial environmen

t. 
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