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ABSTRACT 

Agricultural commodity prices play a crucial role in determining farm income, production incentives, rural 

purchasing power and the overall performance of the agricultural economy. In a region such as Vidarbha, 

where agriculture is highly dependent on climatic conditions and market fluctuations, instability in commodity 

prices represents an important source of economic risk. The present study, titled “Agricultural Commodity 

Price Volatility in Vidarbha: Trends, Market Behavior and Price Risk—An Empirical Study Since 2012,” 

examines the changing behavior of agricultural commodity prices from 2012 onward with particular emphasis 

on trends, market fluctuations, dispersion and price-risk characteristics. The study is designed to examine 

selected agricultural commodities that are economically important in Vidarbha, including crops such as cotton, 

soybean, tur, gram, wheat and orange, subject to availability and consistency of market-price data. The 

analysis can be based primarily on secondary data collected from official agricultural marketing and 

government sources, particularly AGMARKNET, the Directorate of Economics and Statistics, Government of 

India and Maharashtra agricultural market information. AGMARKNET provides an important framework for 

agricultural market price and arrival information, while the Maharashtra Agriculture Department publishes 

market-price monitoring and related reports. The conceptual foundation of the study is agricultural price 

volatility. Price volatility represents the degree of variation and uncertainty in commodity prices over time. 

FAO notes that volatility has both variability and uncertainty dimensions and that extreme price movements 

may adversely affect food security and economic stability. In the context of Vidarbha, price volatility can 

influence farmers’ crop-selection decisions, investment behavior, borrowing capacity, storage decisions and 

timing of sale. The study proposes the use of descriptive statistical techniques including mean, median, 

minimum, maximum, standard deviation, variance and coefficient of variation. The coefficient of variation is 

particularly useful for comparing relative price variability among commodities having different average price 

levels. Trend analysis can be employed to identify the long-term direction of prices, while annual or monthly 

comparisons can reveal seasonal fluctuations and periods of abnormal price movement. The study further 

incorporates statistical hypothesis testing. Five hypotheses are proposed concerning price volatility, market 

behavior, farmer perceptions and differences in price patterns. The Chi-square test is proposed for examining 

associations between categorical variables, the Z-test for testing differences where large-sample assumptions 

are appropriate, and the t-test for testing mean differences where sample size and distributional assumptions 

make it appropriate. The study emphasizes that statistical tests should be applied to actual observations and 

that conclusions should be based on calculated test statistics and corresponding significance levels. 

Agricultural commodity price volatility is caused by a combination of supply-side and demand-side factors. 

Weather conditions, rainfall variability, crop yield, pest attacks, production costs, market arrivals, storage 

availability and transportation influence supply. On the demand side, changes in consumption, income, 

industrial demand, exports, imports and substitution patterns can affect prices. RBI research has highlighted 

the importance of supply shocks, weather conditions, stocks, input prices, supply chains, demand and policy 

interventions in explaining agricultural price volatility in India. Government policy also plays an important 

role. MSP, procurement operations, buffer stocks, import-export policies, market regulations and price 

stabilization measures may influence market prices. The relationship between commodity futures and spot-

market volatility is complex; earlier RBI analysis noted that the effects differed across commodities and that 

price movements cannot generally be attributed to futures trading alone because domestic production, stocks, 
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procurement, MSP, trade and demand-supply conditions also influence prices. The study considers price 

volatility as both a challenge and a market signal. If prices rise because of genuine scarcity, the price 

mechanism provides an incentive for increased production. However, excessive and unpredictable fluctuations 

can create uncertainty and reduce the capacity of farmers to make rational production and marketing decisions. 

Therefore, the objective of policy should not necessarily be to eliminate all price fluctuations but to reduce 

extreme and avoidable price risks. The study is expected to demonstrate that different commodities may 

exhibit different levels of price volatility. Perishable commodities may face particularly high short-term 

volatility because of limited storage capacity, whereas storable commodities may display different price 

behavior depending on stock levels and market expectations. Commodity-specific analysis is therefore 

essential. The research also highlights the role of digital agricultural marketing. Timely market information 

enables farmers to compare prices across markets, identify favorable selling opportunities and reduce 

information asymmetry. Improved market intelligence, price forecasting and dissemination of information can 

strengthen farmers’ bargaining power. The study concludes that effective management of agricultural 

commodity price risk in Vidarbha requires an integrated approach involving market information systems, 

better storage and warehousing, improved transportation, transparent procurement, crop diversification, Farmer 

Producer Organizations, agricultural insurance, financial literacy and appropriate risk-management 

instruments. The Reserve Bank of India has also emphasized the potential role of commodity derivatives in 

managing price risk, while recognizing the limitations faced by farmers in accessing and using such 

instruments. Overall, the study provides an empirical framework for understanding agricultural commodity 

price volatility in Vidarbha since 2012. Its findings are expected to contribute to the academic literature on 

agricultural economics and provide practical policy insights for improving price stability, farmer income 

security and agricultural market efficiency. 

Preface 

Agriculture continues to occupy a central position in the economic and social structure of India, particularly in 

rural and semi-rural regions where a substantial proportion of households depend directly or indirectly on 

agricultural activities. The agricultural sector is not only a source of food and raw materials but also an 

important source of employment, rural income, consumption demand and regional economic development. 

However, the economic benefits generated by agriculture are significantly influenced by the prices received by 

farmers. When agricultural commodity prices fluctuate sharply, the income, investment capacity and financial 

security of farming households are affected. Price volatility has therefore emerged as one of the most 

important economic risks confronting Indian agriculture. Vidarbha, located in the eastern part of Maharashtra, 

represents a significant agricultural region with considerable production of cotton, soybean, tur, gram, wheat, 

orange and other agricultural commodities. The region has diverse agro-climatic conditions, varying rainfall 

patterns, different irrigation levels and a large number of small and marginal farmers. Agricultural marketing 

in Vidarbha is influenced by production conditions, seasonal arrivals, market infrastructure, transportation 

costs, storage facilities, government procurement, Minimum Support Prices (MSP), domestic demand, 

international commodity prices and changing consumption patterns. Consequently, agricultural commodity 

prices in the region may display substantial seasonal and year-to-year fluctuations. Price volatility refers not 

merely to a rise or fall in prices but to the degree and speed of variation in prices over a period. The Food and 

Agriculture Organization has emphasized that agricultural price volatility involves variability as well as 

uncertainty and that extreme price movements can create significant risks for producers, consumers and 

policymakers. For farmers, uncertainty about the price that will prevail at harvest creates difficulty in planning 

production, selecting crops, arranging credit and deciding whether to sell immediately or store the produce. 

The present study, entitled “Agricultural Commodity Price Volatility in Vidarbha: Trends, Market Behavior 

and Price Risk—An Empirical Study Since 2012,” attempts to examine the changing behavior of agricultural 

commodity prices in Vidarbha from 2012 onward. The study focuses on the long-term movement, seasonal 

behavior, dispersion, and volatility and price-risk characteristics of selected agricultural commodities. The year 

2012 is considered as the beginning of the study period because it provides a useful starting point for 

examining the subsequent changes in agricultural markets, including changes in domestic demand, policy 

intervention, market integration, digital agricultural marketing and external economic shocks. The study gives 

particular importance to the relationship between market behavior and price risk. Agricultural prices do not 

operate independently. They are influenced by production, supply, demand, market arrivals, stocks, imports, 
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exports, rainfall, input costs, government policies and international price movements. RBI research has also 

identified weather shocks, stocks, speculation, demand conditions, supply-chain factors and government 

policies among the important determinants of agricultural price volatility. The study adopts a quantitative and 

empirical research framework. Measures such as mean, median, minimum, maximum, standard deviation, 

variance and coefficient of variation can be used to understand the dispersion of commodity prices. Trend 

analysis can reveal whether prices have increased or decreased over time, while comparative analysis can 

identify commodities with relatively high or low price risk. Where appropriate, statistical hypothesis testing 

through the Chi-square test, Z-test and t-test can provide additional evidence regarding relationships, 

differences and changes in the agricultural commodity market. A major objective of this study is to provide an 

economically meaningful understanding of price risk from the perspective of farmers, traders, consumers and 

policymakers. Price volatility is not necessarily harmful in every circumstance. Moderate price changes can 

reflect normal market adjustment between demand and supply. However, sudden and unpredictable price 

movements may increase economic uncertainty. FAO research similarly distinguishes ordinary price 

movements from extreme volatility that can create significant economic and food-security risks. The study also 

recognizes the increasing importance of agricultural market information. Accurate and timely information 

regarding prices, arrivals and market trends can improve farmers’ marketing decisions. AGMARKNET was 

established to facilitate the collection and dissemination of agricultural market information and provides 

market-related price and arrival information. Modern agricultural marketing systems increasingly require 

transparent information, digital platforms, storage, grading, standardization and efficient transportation. The 

research is therefore not limited to calculating statistical measures of volatility. It attempts to connect price 

movements with the broader economic behavior of agricultural markets in Vidarbha. It examines the 

implications of price instability for farm income, production decisions, marketing choices and agricultural risk 

management. The study also provides recommendations relating to market information, storage, procurement, 

crop diversification, contract arrangements, farmer-producer organizations, insurance and price-risk 

management. The research is expected to be useful for researchers, economists, agricultural policymakers, 

agricultural marketing institutions, farmers, Farmer Producer Organizations, traders and educational 

institutions. It may also serve as a foundation for further empirical studies using monthly or daily market-level 

price data and advanced econometric models such as ARCH, GARCH, EGARCH, ARIMA, VAR and co 

integration models. The central argument of the study is that agricultural commodity price volatility in 

Vidarbha should be understood as a multidimensional economic phenomenon. It is influenced by both internal 

and external factors, and effective management requires a combination of market information, infrastructure, 

institutional intervention, risk-management mechanisms and farmer-oriented policies. 

Keywords 

▪ Agricultural Commodity Prices 

▪ Price Volatility 

▪ Vidarbha Agriculture 

▪ Market Behavior 

▪ Price Risk 

OBJECTIVES AND GOALS 

▪ To examine the long-term trend in agricultural commodity prices in Vidarbha since 2012. 

▪ To measure and compare the degree of price volatility among selected agricultural commodities. 

▪ To analyze the major economic, climatic, market and policy factors responsible for agricultural 

commodity price fluctuations. 

▪ To examine the implications of price volatility for farmers, traders, consumers and agricultural markets. 

▪ To suggest appropriate policy measures for reducing excessive price risk and improving agricultural 

market efficiency in Vidarbha. 
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RESEARCH AREA – VIDARBHA 

Vidarbha is an important agricultural region situated in the eastern part of Maharashtra. The region consists 

principally of the Amravati and Nagpur divisions and includes districts such as Nagpur, Wardha, Bhandara, 

Gondia, Chandrapur, Gadchiroli, Amravati, Akola, Washim, Buldhana and Yavatmal. Agriculture constitutes a 

major component of the regional economy, although the nature of agricultural production differs substantially 

across districts because of variations in soil, rainfall, irrigation, cropping pattern, infrastructure and market 

access. 

The agricultural economy of Vidarbha is characterized by the production of cotton, soybean, tur, gram, wheat, 

orange and several other crops. Cotton and soybean are particularly important commercial crops in several 

districts, while orange production is concentrated in selected parts of Nagpur and Amravati regions. The 

dependence of agriculture on rainfall in many areas makes production and market arrivals sensitive to climatic 

conditions. The research area is significant for a study of price volatility because agricultural markets in 

Vidarbha are influenced by seasonal arrivals, transportation costs, storage capacity, procurement arrangements, 

local demand, national market conditions and international commodity-price movements. Differences in 

market infrastructure can also create variations in prices among different agricultural markets. The empirical 

study may select major Agricultural Produce Market Committees (APMCs) representing different districts and 

commodity groups. Price data may be collected at monthly, seasonal or annual frequency from 2012 onward. 

Where possible, wholesale/modal prices should be preferred and the same units and market definitions should 

be maintained throughout the study period. The research area is therefore appropriate for analyzing the 

interaction between agricultural production, market behavior and price risk. The findings can provide useful 

evidence for regional agricultural policy, market infrastructure planning and farmer-oriented risk-management 

programmes. 

Hypotheses 

▪ H0 

There is no significant association between farmers’ perceptions of agricultural price volatility and their 

choice of marketing strategy. 

▪ H1 

There is a significant association between farmers’ perceptions of agricultural price volatility and their 

choice of marketing strategy. 

▪ H02 

There is no significant difference between the average prices of selected agricultural commodities across 

the study period. 

▪ H2 

There is a significant difference between the average prices of selected agricultural commodities across the 

study period. 

▪ H03 

There is no significant difference between the mean price volatility of high-risk and low-risk agricultural 

commodities. 

▪ H3 

There is a significant difference between the mean price volatility of high-risk and low-risk agricultural 

commodities. 

▪ H04 

Agricultural price volatility has no significant relationship with farmers’ reported income uncertainty. 

▪ H4 

Agricultural price volatility has a significant relationship with farmers’ reported income uncertainty. 
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▪ H05 

There is no significant difference between the price behavior of agricultural commodities before and after 

major market or economic shocks during the study period. 

▪ H5 

There is a significant difference between the price behavior of agricultural commodities before and after major 

market or economic shocks during the study period. 

Hypothesis Testing Process 

Chi-square Test 

The Chi-square test can be applied when the variables are categorical. For example, farmers may be classified 

according to their perception of price volatility—low, moderate and high—and marketing strategy—local 

trader, APMC, cooperative, FPO or direct market. 

The formula is: 

χ² = Σ (O − E)² / E 

Where: 

• O = Observed frequency 

• E = Expected frequency 

Expected frequency is calculated as: 

E = (Row Total × Column Total) / Grand Total 

Decision Rule 

At the selected significance level, normally 5%: 

• If calculated χ² > critical χ², reject H0. 

• If calculated χ² ≤ critical χ², fail to reject H0. 

Alternatively, using the p-value: 

• p < 0.05 → statistically significant. 

• p ≥ 0.05 → statistically not significant. 

Z-Test 

The Z-test may be applied where the sample is sufficiently large and the relevant population variance or 

appropriate large-sample approximation is available. 

For a one-sample mean: 

Z = (X̄ − μ) / (σ/√n) 

Where: 

• X̄ = sample mean 
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• μ = hypothesized population mean 

• σ = population standard deviation 

• n = sample size 

For comparison of two large independent samples: 

Z = (X̄₁ − X̄₂) / √[(σ₁²/n₁) + (σ₂²/n₂)] 

Decision Rule 

At 5% significance level for a two-tailed test: 

Reject H0 if |Z calculated| > 1.96. 

If |Z calculated| ≤ 1.96, H0 is not rejected. 

t-Test 

The t-test is appropriate for testing differences between means where population variance is unknown and 

sample-size assumptions support the test. 

For a one-sample t-test: 

t = (X̄ − μ) / (s/√n) 

Where: 

▪ X̄ = sample mean 

▪ μ = hypothesized mean 

▪ s = sample standard deviation 

▪ n = sample size. 

For a paired comparison, such as price volatility before and after a defined period: 

t = d̄ / (sd/√n) 

Where: 

▪ d̄ = mean difference 

▪ sd = standard deviation of differences 

▪ n = number of paired observations. 

Decision Rule 

At 5% significance: 

• If |t calculated| > t critical → reject H0. 

• If |t calculated| ≤ t critical → fail to reject H0. 

The degrees of freedom must be specified according to the selected t-test. Important Methodological Note and 
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Proposed Empirical Analysis For a publishable empirical research paper entitled “Agricultural Commodity 

Price Volatility in Vidarbha: Trends, Market Behaviour and Price Risk—An Empirical Study Since 2012,” the 

next important stage is the systematic collection, compilation and statistical analysis of actual agricultural 

commodity price data for the period 2012–2026. The reliability and academic validity of the research findings 

depend substantially on the quality, consistency and completeness of the underlying data. The proposed 

empirical analysis should preferably use commodity-wise and month-wise market-price data from selected 

Agricultural Produce Market Committees (APMCs) in Vidarbha. Important commodities such as cotton, 

soybean, tur, gram, wheat, orange and other major agricultural commodities may be included according to 

data availability and regional importance. The analysis should maintain consistency in units of measurement, 

market location, price definition and time period throughout the dataset. The principal secondary sources may 

include AGMARKNET, Directorate of Economics and Statistics, Government of India, Maharashtra 

Agriculture Department, APMC records and other officially published agricultural-market databases. Where 

required, additional information relating to production, market arrivals, rainfall, MSP, input costs and 

government policy may be incorporated to explain major price movements. 

1. Structure of the Proposed Dataset 

The empirical dataset should preferably contain the following variables: 

Table No. 1.1 

Variable Description 

Commodity Name of agricultural commodity 

District Vidarbha district 

APMC/Market Selected agricultural market 

Year 2012–2026 

Month January–December 

Minimum Price Lowest reported market price 

Maximum Price Highest reported market price 

Modal Price Most frequently reported/representative market price 

Market Arrivals Quantity arriving in the market 

Production Commodity production where available 

MSP Minimum Support Price where applicable 

Rainfall Relevant rainfall indicator 

Price Change Percentage change in price 

Volatility Measure SD/CV or other appropriate measure 

The use of monthly observations is preferable because annual averages may conceal substantial intra-year 

fluctuations. Monthly data will enable the researcher to identify seasonal patterns, abnormal price movements 

and periods of high volatility. 

2. Descriptive Statistical Analysis 

The first stage of empirical analysis should calculate the following descriptive statistics for each selected 

commodity: 

Mean 

The arithmetic mean will indicate the average market price during the study period. 

Mean = ΣX / N 
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where X represents the observed price and N represents the number of observations. 

Median 

The median will identify the central observation after arranging prices in ascending order. It is useful where 

extreme price observations may distort the mean. 

Minimum and Maximum 

Minimum and maximum prices will indicate the overall price range observed during the study period. 

Standard Deviation 

Standard deviation will measure the absolute degree of dispersion around the mean. 

A higher standard deviation indicates greater absolute variability. 

Variance 

Variance is the square of the standard deviation and provides another measure of price dispersion. 

Coefficient of Variation 

The coefficient of variation is particularly important for comparing volatility across commodities with 

different average prices. 

CV = (Standard Deviation / Mean) × 100 

A higher CV indicates relatively greater price variability and therefore comparatively higher price risk. 

3. Commodity-Wise Volatility Ranking 

After calculating the coefficient of variation for each commodity, the commodities can be ranked according to 

their relative price volatility. 

For example: 

Table No. 1.2 

Rank Commodity Mean Price SD CV (%) Risk Category 

1 Commodity A — — — Very High 

2 Commodity B — — — High 

3 Commodity C — — — Moderate 

4 Commodity D — — — Low 

The actual ranking should be generated only after analysing the verified 2012–2026 dataset. 

A suitable classification may be developed as follows: 

• Very High Volatility – CV above 30% 

• High Volatility – CV between 20% and 30% 

• Moderate Volatility – CV between 10% and 20% 

• Low Volatility – CV below 10% 

http://www.rsisinternational.org/


www.rsisinternational.org 
Page 1092 

 

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS)  

ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS |Volume XI Issue VIII August 2026 

 

   

These thresholds should be treated as analytical categories rather than universal statistical standards and should 

be justified in the final paper. 

4. Trend Regression Analysis 

Trend regression can be used to determine the long-term direction of agricultural commodity prices. 

The basic model can be expressed as: 

Pₜ = α + βTₜ + εₜ 

Where: 

• Pₜ = agricultural commodity price in period t 

• α = constant/intercept 

• β = trend coefficient 

• Tₜ = time variable 

• εₜ = error term. 

If β is positive, the commodity demonstrates an upward price trend. 

If β is negative, the commodity demonstrates a downward trend. 

The statistical significance of β should also be tested. 

The coefficient of determination, R², can be reported to indicate the proportion of variation in prices explained 

by the time trend. 

5. Chi-Square Test 

The Chi-square test can be applied to primary survey data where categorical variables are available. 

For example, the study may examine the relationship between: 

Perceived Price Volatility × Marketing Strategy 

or 

Price Risk × Storage Behaviour 

or 

Price Volatility × Crop Diversification 

The formula is: 

χ² = Σ (O − E)² / E 

where: 

• O = observed frequency 

• E = expected frequency. 
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At the 5% significance level: 

• If calculated χ² > critical χ² → reject H₀. 

• If calculated χ² ≤ critical χ² → fail to reject H₀. 

The final research paper should report: 

Calculated χ², Degrees of Freedom, Critical χ², p-value and Final Decision. 

6. Z-Test 

The Z-test may be applied for suitable large-sample comparisons. 

For example, it can be used to examine whether the average price of a commodity differs significantly from a 

specified benchmark or whether two large independent samples have significantly different means. 

For a one-sample test: 

Z = (X̄ − μ) / (σ/√n) 

At the 5% significance level for a two-tailed test: 

Critical Z = ±1.96 

Therefore: 

• |Z calculated| > 1.96 → Reject H₀. 

• |Z calculated| ≤ 1.96 → Fail to reject H₀. 

The final paper should report the actual calculated Z-value and p-value obtained from the dataset. 

7. t-Test 

The t-test can be applied to test differences between means where population variance is unknown. 

For example, a paired t-test may be useful for comparing price volatility during two defined periods, provided 

the observations are appropriately paired. 

The basic one-sample formula is: 

t = (X̄ − μ) / (s/√n) 

For paired observations: 

t = d̄ / (sᵈ/√n) 

where: 

• d̄ = mean difference 

• sᵈ = standard deviation of differences 

• n = number of paired observations. 

The final result should include: 

• t calculated 
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• Degrees of freedom 

• p-value 

• significance level 

• hypothesis decision. 

8. Testing of Five Hypotheses 

The five hypotheses proposed in the research should be tested using actual observations. 

▪ Hypothesis 1 

H₀₁: There is no significant association between farmers’ perceptions of agricultural price volatility and 

their choice of marketing strategy. 

Test: Chi-square test. 

▪ Hypothesis 2 

H₀₂: There is no significant difference between the average prices of selected agricultural commodities 

across the study period. 

Test: Appropriate Z-test/t-test or another suitable mean-comparison method depending on the data 

structure. 

▪ Hypothesis 3 

H₀₃: There is no significant difference between the mean price volatility of high-risk and low-risk 

agricultural commodities. 

Test: Appropriate t-test. 

▪ Hypothesis 4 

H₀₄: Agricultural price volatility has no significant relationship with farmers’ reported income uncertainty. 

Test: Chi-square test where variables are categorical, or an appropriate correlation/regression procedure 

where variables are continuous. 

▪ Hypothesis 5 

H₀₅: There is no significant difference between commodity price behaviour during the selected pre-event 

and post-event periods. 

Test: Paired or independent t-test, depending on the research design and data structure. The final research 

paper should clearly distinguish between “rejecting H₀” and “failing to reject H₀.” It is preferable to avoid 

saying that H₀ is “proved true”; statistical testing provides evidence sufficient or insufficient for rejection at the 

selected significance level. 

9. Actual p-Values and Statistical Significance 

The final empirical paper should report actual p-values obtained from the verified dataset. 

A standard interpretation may be:  

Table No. 1.3 

p-value Interpretation 

p < 0.01 Highly significant 

0.01 ≤ p < 0.05 Significant 
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0.05 ≤ p < 0.10 Marginally significant 

p ≥ 0.05 Not statistically significant at 5% level 

The significance level should be predetermined, preferably 5%, rather than selected after observing the results. 

10. Proposed Charts and Graphical Analysis 

The completed empirical paper should contain at least 3–5 charts. 

▪ Chart 1: Long-Term Price Trend 

A line chart showing annual or monthly price movement of selected commodities from 2012 to 2026. 

▪ Chart 2: Commodity-Wise Coefficient of Variation 

A bar chart comparing the CV of selected commodities. 

▪ Chart 3: Market Arrival and Price Relationship 

A scatter diagram showing the relationship between market arrivals and commodity prices. 

▪ Chart 4: Seasonal Price Movement 

A line chart showing average monthly prices and seasonal fluctuations. 

▪ Chart 5: Commodity-Wise Risk Ranking 

A bar chart ranking commodities from highest to lowest volatility. 

These charts should be based exclusively on the actual dataset and should clearly mention the unit, period 

and data source. 

11. Interpretation of Empirical Results 

The statistical results should not merely be presented in tables. Each result should be economically interpreted. 

For example, if soybean has a higher CV than gram, the research should explain that soybean demonstrates 

greater relative price volatility during the study period. The researcher should then investigate possible reasons 

such as production fluctuations, international prices, market arrivals, export conditions, weather or government 

policies. Similarly, if a statistically significant negative relationship is observed between market arrivals and 

prices, the result may indicate that higher arrivals are associated with lower prices. However, the result should 

not automatically be interpreted as proof of causality unless the econometric methodology supports such a 

conclusion. 

The interpretation should therefore combine: 

Statistical Evidence + Economic Explanation + Agricultural Context + Policy Implication. 

12. RBI-Based Analytical Perspective 

Agricultural price volatility in India is a multidimensional phenomenon. Research published by the Reserve 

Bank of India indicates that agricultural price movements can be influenced by interacting factors including 

supply conditions, weather shocks, market arrivals, stocks, demand, input costs, government policies, 

procurement arrangements and international market conditions. Consequently, the present study should not 

interpret commodity-price fluctuations solely in terms of demand and supply. Instead, the empirical analysis 

should consider the interaction among production, market arrivals, storage, weather, government intervention, 

trade conditions and market expectations. This multidimensional approach is particularly relevant to Vidarbha 

because the region contains diverse agricultural commodities and production systems. The economic effects of 

price volatility may therefore differ considerably across commodities and districts. 
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13. Final Empirical Research Model 

The final research paper can therefore follow the following analytical sequence: 

Data Collection (2012–2026) 

↓ 

Data Cleaning and Standardization 

↓ 

Commodity-Wise and Market-Wise Classification 

↓ 

Mean, Median, Minimum, Maximum 

↓ 

SD and Variance 

↓ 

Coefficient of Variation 

↓ 

Commodity-Wise Volatility Ranking 

↓ 

Trend Regression 

↓ 

Seasonal Analysis 

↓ 

Chi-square Test 

↓ 

Z-Test 

↓ 

t-Test 

↓ 

Actual p-Values 

↓ 

Hypothesis Testing 

↓ 

3–5 Charts 

↓ 

Economic Interpretation 

↓ 

Findings 

↓ 

Policy Recommendations 

↓ 

Conclusion 

 

14. Expected Final Output of the Empirical Study 

Once the actual 2012–2026 commodity-wise/month-wise dataset is incorporated, the research paper can 

provide: 

▪ Commodity-wise descriptive statistics 

▪ Commodity-wise price volatility 

▪ Coefficient of Variation 

▪ Volatility ranking 
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▪ Long-term trend coefficients 

▪ Seasonal price behavior 

▪ Market arrival-price relationship 

▪ Chi-square test results 

▪ Z-test results 

▪ t-test results 

▪ Actual p-values 

▪ Five hypothesis decisions 

▪ Three to five research charts 

▪ Major findings 

▪ Economic interpretation 

▪ Policy implications 

▪ Twenty recommendations 

▪ Consolidated conclusion 

▪ APA-style references 

A complete empirical research-paper format suitable for academic submission 

Thus, the availability of reliable 2012–2026 actual agricultural commodity price data is the essential next step 

for converting the present conceptual and methodological framework into a fully empirical research paper. The 

resulting analysis would provide stronger evidence about the magnitude, direction and determinants of 

agricultural price volatility in Vidarbha and would allow the research to move beyond descriptive discussion 

toward statistically supported conclusions and policy recommendations. 

Nature and Meaning of Agricultural Price Volatility 

Agricultural price volatility refers to the extent to which prices of agricultural commodities fluctuate over a 

specified period. It is different from a simple increase or decrease in prices. A commodity may experience a 

long-term price increase but still have low volatility if the increase is gradual and predictable. Conversely, 

prices may fluctuate sharply around a stable average and therefore exhibit high volatility. Price volatility is 

particularly important in agriculture because production decisions are made before the final market price is 

known. Farmers generally incur expenditure on seeds, fertilizers, pesticides, labor, irrigation and machinery 

before harvesting. If market prices fall substantially at harvest, expected income may be significantly reduced. 

The farmer therefore faces both production risk and price risk. FAO describes volatility in terms of variability 

and uncertainty. Normal fluctuations may be an essential part of market adjustment, while extreme and 

unpredictable movements can create significant economic difficulties. In Vidarbha, agricultural price volatility 

may vary by commodity. Cotton, soybean, tur, gram and orange have different production cycles, storage 

possibilities, market structures and demand conditions. Perishable commodities generally have greater 

difficulty in being stored for long periods, which may increase the pressure to sell during periods of weak 

prices. Price volatility can be measured using standard deviation and coefficient of variation. For time-series 

analysis, percentage changes or logarithmic returns can also be used. Advanced studies may employ 

ARCH/GARCH models to estimate conditional volatility. Understanding volatility is important for both 
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policymakers and farmers. Policymakers require information about the intensity and persistence of price 

movements to design stabilization policies. Farmers need timely information to decide what to produce, when 

to sell and whether to store. Therefore, price volatility should be considered a central component of 

agricultural market analysis rather than merely a statistical characteristic. 

Trends in Agricultural Commodity Prices Since 2012  

The study period beginning in 2012 provides an opportunity to examine long-term changes in agricultural 

commodity prices. A trend represents the general direction of movement over time. Prices may exhibit an 

upward trend, downward trend or relatively stable movement interrupted by temporary fluctuations. Trend 

analysis can be conducted using annual average prices, monthly prices or modal market prices. A simple linear 

trend may be specified as: 

Pₜ = a + bt + eₜ 

Where: 

▪ Pₜ = commodity price in period t 

▪ a = intercept 

▪ b = trend coefficient 

▪ t = time 

▪ eₜ = error term. 

A positive and statistically significant b indicates an upward trend, while a negative coefficient indicates a 

declining trend. Long-term agricultural price trends may be influenced by inflation, production costs, demand 

growth, changes in consumption, government procurement and international prices. However, nominal price 

growth should not automatically be interpreted as an increase in real farmer income. Real-price analysis 

requires adjustment for inflation. The period since 2012 includes several significant economic and market 

developments that can be investigated through sub-period analysis. Rather than assuming that all price changes 

were caused by a single factor, the researcher should examine production, arrivals, policy, trade, weather and 

demand conditions. RBI research emphasizes that agricultural price movements can be affected by production, 

arrivals, exports/imports, stocks, MSP, rainfall, sowing patterns, consumption, input costs and global food 

prices. Trend analysis therefore provides the basic foundation for understanding whether agricultural 

commodities have become more expensive, more unstable or both. 

Seasonal Behavior of Agricultural Commodity Prices 

Agricultural commodity prices often demonstrate strong seasonal patterns because agricultural production is 

seasonal. Market arrivals generally increase during harvest periods, while prices may respond to changes in 

supply. During peak arrivals, farmers may face downward price pressure if market demand does not increase 

proportionately. After the arrival season, prices may rise as available stocks decline. Storage facilities can alter 

this pattern by allowing commodities to be held and sold later. Seasonality can be examined using monthly 

price averages, seasonal indices or month-wise percentage changes. A seasonal index greater than 100 

indicates that the price is above the average during the corresponding period, whereas an index below 100 

indicates a relatively lower price period. Seasonality is particularly relevant for perishable commodities. 

Orange and vegetables may experience different degrees of seasonal volatility compared with storable 

commodities such as gram or wheat. The availability of storage, cold storage and warehousing can influence 

seasonal price behavior. Inadequate storage can force farmers to sell immediately after harvest, increasing their 

vulnerability to low prices. Seasonal analysis also helps farmers and policymakers. Farmers can use historical 

seasonal patterns when deciding whether immediate sale or storage is economically preferable. Policymakers 

can use seasonal information to plan procurement, storage and market interventions. Therefore, seasonal 
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behavior should be incorporated into the analysis rather than relying solely on annual average prices. 

Major Factors Responsible for Price Volatility 

Agricultural commodity prices are influenced by numerous interrelated factors. Supply-side factors include 

rainfall, temperature, drought, excess rainfall, pests, diseases, irrigation and crop yields. A reduction in 

production can cause prices to rise, while a bumper harvest can put downward pressure on prices. Demand-

side factors include population growth, income, food preferences, industrial demand and export demand. 

Changes in substitute prices can also affect demand for individual commodities. Market arrivals are another 

major factor. Large arrivals during harvest may temporarily depress prices. Conversely, lower arrivals may 

increase prices if demand remains strong. Input prices such as fertilizer, diesel, labor and pesticides influence 

farmers’ production costs. Rising costs may eventually affect the minimum price at which farmers are willing 

to sell. Government policies also influence prices. MSP, procurement, stock policies, import-export restrictions 

and price stabilization programmes can alter market expectations. Global commodity prices can influence 

domestic prices through international trade and transmission mechanisms. Exchange-rate movements may 

further affect the domestic price of internationally traded commodities. RBI research indicates that weather 

shocks, stocks, speculation, supply chains, demand and policy measures can contribute to agricultural price 

volatility. Thus, price volatility is not caused by one factor. A comprehensive study must consider the 

interaction between production, demand, market infrastructure, government policy and international economic 

conditions. 

Market Arrivals and Price Behavior  

Market arrivals represent the quantity of agricultural produce brought to a market for sale during a specified 

period. There is generally an inverse short-run relationship between arrivals and prices, although the 

relationship is not mechanically fixed. When arrivals increase significantly during harvest, prices may decline 

if market demand and storage capacity are insufficient. When arrivals fall after the harvest season, prices may 

recover. The arrival-price relationship can be examined using correlation and regression analysis. A simple 

model may be: 

Price = α + β(Arrivals) + ε  

If β is negative and statistically significant, higher arrivals may be associated with lower prices. However, 

interpretation should consider storage and market expectations. Farmers may delay sales if they expect prices 

to increase. Traders may purchase and store commodities when they anticipate future shortages. 

AGMARKNET provides an important information framework for examining market prices and arrivals. The 

original market-information programme was designed to support agricultural marketing decisions through the 

collection and dissemination of market information. Understanding the arrival-price relationship can help 

farmers determine appropriate selling periods and assist policymakers in planning procurement and storage. 

Government Policy and Price Stabilization 

Government intervention is an important feature of Indian agricultural markets. Policies such as MSP, 

procurement, buffer stocks, import duties, export restrictions and price stabilization measures can influence 

agricultural commodity prices. MSP provides a policy benchmark for selected commodities, although actual 

farmer realization depends on procurement arrangements, market conditions, quality and local demand. 

Procurement can support prices when market prices fall below desired levels, provided the system has 

adequate coverage. Import and export policies may also influence domestic prices. Restrictions on exports may 

increase domestic availability and moderate prices, while greater export opportunities can strengthen prices 

under appropriate conditions. Price stabilization becomes particularly important during periods of abnormal 

market disruption. The objective should be to protect producers from severe price collapses while also 

protecting consumers from extreme price increases. RBI analysis has emphasized that domestic agricultural 

prices are affected by multiple factors including production, stocks, government procurement, MSP, trade and 

domestic demand-supply conditions. 
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Government policy should therefore focus on predictable, transparent and timely interventions. Excessively 

uncertain policy changes can themselves influence market expectations. 

Price Risk and Farmer Income 

Price risk is the possibility that the actual selling price of a commodity will differ substantially from the price 

expected when production decisions are made. It is particularly serious in agriculture because production takes 

time and cannot be adjusted immediately. Suppose a farmer decides to grow soybean because the prevailing 

market price is attractive. If market prices fall substantially at harvest because of high production and arrivals, 

the farmer’s expected income may decline. Price risk affects farm investment, credit repayment, consumption 

and future crop selection. RBI has noted that significant price falls at harvest can create repayment difficulties 

for farmers who have borrowed for agricultural production. Price risk can be reduced through crop 

diversification, storage, forward contracts, procurement, crop insurance, Farmer Producer Organizations and 

suitable financial instruments. However, access to sophisticated commodity derivatives may be limited for 

small farmers because of lack of information, transaction costs and institutional barriers. Therefore, risk-

management policies should be designed according to the capacity and needs of small and marginal farmers. 

Price-risk management should ultimately aim at improving income stability rather than simply maximizing the 

price obtained in a single transaction. 

Role of Storage and Warehousing 

Storage is a major instrument for managing agricultural price volatility. Farmers who have access to adequate 

storage are not necessarily forced to sell immediately after harvest. Warehousing allows commodities to be 

held until market conditions improve. Scientific storage can also reduce physical losses and improve quality. 

The economic benefit of storage depends on the expected price increase relative to storage costs, interest costs, 

quality losses and market risks. If storage costs exceed the expected price benefit, immediate sale may remain 

preferable. Warehouse receipt systems can potentially improve the situation by allowing farmers to obtain 

credit against stored commodities rather than selling immediately to meet financial requirements. For 

perishable commodities, cold storage and controlled-atmosphere facilities can be particularly important. 

However, such infrastructure requires investment and efficient supply-chain management. Storage policy 

should therefore be commodity-specific. Cotton, soybean, pulses, cereals and oranges have different storage 

requirements. Improved storage can reduce seasonal supply pressure and potentially moderate extreme price 

movements. It can also increase farmers’ bargaining power by reducing distress sales. 

Digital Agricultural Markets and Market Information 

Information asymmetry is a major problem in agricultural marketing. Farmers may not know the prices 

prevailing in alternative markets and may therefore accept relatively low prices from local buyers. Digital 

agricultural-market platforms can reduce information gaps by providing information on market prices, arrivals 

and market trends. AGMARKNET is an important example of a market-information system designed to 

disseminate agricultural marketing information. Digital information can improve farmers’ ability to compare 

prices, select markets and negotiate with traders. Mobile phones and digital applications can make information 

more accessible even in rural areas. Modern agricultural market systems are also moving toward data-driven 

price analysis. AGMARKNET’s modernization framework includes price-trend analysis, historical arrivals, 

nearby-market prices and predictive market analytics. However, access to information alone is insufficient. 

Farmers also need transportation, storage, financial services and institutional bargaining power to act on that 

information. Therefore, digital agricultural information should be integrated with physical market 

infrastructure and farmer organizations. 

Price Risk Management and Farmer Producer Organizations 

Farmer Producer Organizations can play an important role in reducing individual farmers’ vulnerability to 

price volatility. Individual small farmers often have limited bargaining power and small marketable surpluses. 

An FPO can aggregate produce, negotiate with buyers, access market information, arrange transportation and 

potentially undertake collective storage. Collective marketing may reduce transaction costs and improve the 
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bargaining position of farmers. FPOs may also facilitate grading, sorting, packaging and value addition. Price-

risk management can include forward marketing arrangements, diversified production, storage, collective 

sales, procurement participation and appropriate financial instruments. Commodity derivatives can 

theoretically provide hedging opportunities, but practical access for small farmers is constrained by financial 

literacy, contract specifications, liquidity, margin requirements and institutional access. RBI research 

recognizes commodity derivatives as a possible price-risk management tool but also identifies limitations for 

farmers. FPOs can potentially act as intermediaries between farmers and organized markets. They can 

aggregate sufficient quantities to make participation in formal markets economically feasible. Therefore, 

strengthening FPOs should form an important component of a comprehensive agricultural price-risk 

management strategy in Vidarbha. 

CONCLUSION  

▪ Agricultural price volatility is a significant economic risk 

Agricultural price volatility directly influences farm income and production decisions. Excessive and 

unpredictable fluctuations increase uncertainty and can create financial difficulties for farming households. 

▪ Different commodities exhibit different levels of volatility 

Price risk is commodity-specific because production cycles, storage possibilities, demand patterns and 

market structures differ across crops. 

▪ Seasonal arrivals influence price behavior. 

Harvest-season arrivals can create temporary downward pressure on prices, while reduced post-harvest 

supply can contribute to price increases. 

▪ Weather conditions remain an important source of risk. 

Rainfall variability, drought, excess rainfall, temperature and extreme weather can influence both 

production and prices. 

▪ Market infrastructure affects price transmission. 

Storage, transportation, grading and market connectivity influence the ability of farmers to respond to price 

changes. 

▪ Government policy can reduce extreme price fluctuations. 

MSP, procurement, buffer stocks and trade policies can influence agricultural price expectations and 

market outcomes. 

▪ Market information is essential. 

Timely price and arrival information can improve farmers’ marketing decisions and reduce information 

asymmetry. 

▪ Price volatility affects farmer income stability. 

Large price fluctuations can create difficulties in loan repayment, consumption planning and future 

investment. 

▪ Collective marketing can improve bargaining power. 

FPOs and cooperatives can help farmers aggregate produce and negotiate better marketing arrangements. 

▪ Integrated risk management is necessary. 

No single policy can eliminate agricultural price volatility. A combination of storage, information, 

diversification, procurement, insurance and financial-risk management is required. 

RECOMMENDATIONS 

▪ Strengthen agricultural market-price information systems in Vidarbha. 
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▪ Provide farmers with real-time and local market-price information through mobile platforms. 

▪ Expand scientific warehousing facilities. 

▪ Develop additional cold-storage facilities for horticultural commodities. 

▪ Strengthen Farmer Producer Organizations. 

▪ Promote collective marketing of agricultural produce. 

▪ Improve rural roads and transportation connectivity to major markets. 

▪ Strengthen transparent and efficient procurement operations. 

▪ Improve farmers’ awareness of MSP and procurement centres. 

▪ Encourage crop diversification to reduce dependence on a single commodity. 

▪ Promote agricultural insurance and other risk-management mechanisms. 

▪ Develop commodity-specific price-risk management programmes. 

▪ Expand agricultural extension services relating to market intelligence. 

▪ Improve grading, standardization and quality certification. 

▪ Encourage value addition and agro-processing industries in Vidarbha. 

▪ Develop warehouse-receipt-based financing for farmers. 

▪ Strengthen digital agricultural marketing and price-forecasting systems. 

▪ Promote financial literacy among farmers concerning hedging and risk management. 

▪ Establish commodity-specific early-warning systems for abnormal price movements. 

▪ Develop coordinated policies involving farmers, FPOs, APMCs, government agencies, financial 

institutions and researchers. 

Concluding Point 

Agricultural commodity price volatility is one of the most important economic challenges confronting farming 

communities in Vidarbha. The significance of the problem arises not merely from the fact that agricultural 

prices change, but from the uncertainty associated with the magnitude, timing and direction of those changes. 

Farmers make production decisions months before harvesting and therefore cannot fully adjust production 

according to the price that will ultimately prevail. When market prices fall sharply at harvest, farm income can 

decline substantially even when production is satisfactory. The study since 2012 provides a useful framework 

for understanding the long-term evolution of agricultural commodity prices in Vidarbha. The analysis should 

examine the behavior of major commodities through descriptive statistics, trend analysis, seasonal analysis and 

measures of dispersion. The coefficient of variation is particularly useful for comparing relative price risk 

among commodities. Statistical hypothesis testing can provide additional evidence concerning relationships 

and differences in price behavior. The causes of price volatility are multidimensional. Weather conditions and 

crop production influence supply; consumption and income influence demand; market arrivals affect short-

term availability; storage affects the timing of sale; transportation affects spatial price differences; and 

government policy affects market expectations. International prices, exchange rates and trade policies can also 

transmit external shocks into domestic agricultural markets. The policy objective should not be to eliminate 

every price movement. Price changes are an essential part of the market mechanism. When scarcity occurs, 

higher prices can encourage production and attract supplies. The major policy challenge is therefore to reduce 
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excessive, unpredictable and economically damaging volatility while preserving the efficiency of market 

signals. For Vidarbha, the strengthening of market information systems is particularly important. Farmers 

require accurate information about prices and arrivals in different markets before deciding where and when to 

sell. Digital market-information systems can reduce information asymmetry. AGMARKNET provides an 

important national platform for agricultural price and arrival information, while current agricultural-market 

initiatives increasingly emphasize historical trends and predictive analytics. Storage is another important 

component. If farmers are forced to sell immediately after harvest because of inadequate storage or urgent 

credit requirements, they may become vulnerable to distress sales. Expanded warehousing, cold storage and 

warehouse-receipt financing can provide greater flexibility. FPOs can further strengthen farmers’ bargaining 

power through aggregation, collective marketing, transportation and access to organized buyers. The 

development of agro-processing industries can also create alternative demand and reduce dependence on raw 

commodity sales. Price-risk management should be developed at multiple levels. At the farm level, crop 

diversification and appropriate insurance can reduce exposure. At the institutional level, procurement and 

market stabilization measures can address extreme price movements. At the financial level, suitable hedging 

mechanisms may be explored for commercially viable commodities. The study therefore supports an integrated 

approach to agricultural price-risk management in Vidarbha. The long-term objective should be to move from 

reactive price intervention toward a more comprehensive system based on information, infrastructure, market 

integration, collective action and risk management. 

EVALUATION OF THE STUDY 

The present research framework has considerable academic and practical significance because it combines 

agricultural economics, market behavior and statistical analysis. Its major strength is the long-term study 

period beginning in 2012, which permits the researcher to identify both persistent trends and temporary 

fluctuations. A long time period is especially useful for distinguishing structural changes from short-term 

market movements. Another important strength is the commodity-specific approach. Agricultural commodities 

cannot be assumed to behave identically. Cotton, soybean, pulses, cereals and horticultural commodities differ 

in production cycles, storage conditions, demand patterns and market institutions. Comparative volatility 

analysis can therefore provide more meaningful policy conclusions than a single aggregate agricultural-price 

index. The study also has methodological strength because it combines descriptive and inferential statistics. 

Mean, median, minimum, maximum, standard deviation, variance and coefficient of variation provide a basic 

understanding of price behaviour. Trend analysis can establish the direction of movement, while Chi-square, 

Z-test and t-test can examine specific hypotheses. However, the study also has limitations. First, the quality of 

the findings depends on the consistency of the price data. Different markets may report prices using different 

units or definitions. Second, annual data may hide substantial monthly or weekly volatility. Monthly or daily 

data would therefore provide stronger evidence of short-term price risk. Third, statistical association does not 

necessarily establish causality. For example, a correlation between market arrivals and prices does not 

automatically prove that arrivals caused the price movement. Other variables may simultaneously influence 

both. Fourth, conventional tests such as Chi-square, Z and t-tests are useful for specific hypotheses but may not 

adequately capture complex time-series volatility. For advanced research, ARCH/GARCH, ARIMA, VAR, co 

integration, Granger causality and panel-data methods may provide additional insights. Fifth, farmer-level 

perceptions and secondary market-price data measure different dimensions of price risk. A comprehensive 

study should therefore combine objective price volatility with primary survey evidence regarding farmer 

experiences. Despite these limitations, the proposed research has strong potential to contribute to the literature 

on agricultural price risk in Vidarbha. The study can serve as a foundation for more advanced empirical work 

and can provide useful evidence for policymakers, agricultural institutions, FPOs and farmers. 

Suggested Statistical Framework for the Final Empirical Paper 

Table No. 1.4 

Analysis Statistical Method Purpose 

Central tendency Mean, Median Identify average price 

Dispersion SD, Variance Measure absolute variability 
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Relative risk Coefficient of 

Variation 

Compare commodities 

Minimum/Maximum Descriptive statistics Identify price range 

Trend Linear regression Measure long-term direction 

Association Chi-square Test categorical relationships 

Large-sample mean 

comparison 

Z-test Test significant mean 

difference 

Mean comparison t-test Test difference between means 

Correlation Pearson correlation Examine relationship 

Advanced volatility ARCH/GARCH Estimate conditional volatility 

Time-series behavior ARIMA Analyze/forecast price 

movement 
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