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Abstract
The present study examines the differences in agricultural production between the districts of Telangana. The study also examines the effect of Minimum Support Price (MSP) on the income of farmers. The study has been conducted to assess the differences in crop area, crop production, and crop productivity in different districts of Telangana. The study has been conducted using secondary data from 2016-17 to 2025-26. The required data was obtained from the Directorate of Economics and Statistics, Government of Telangana. Additional data was also obtained from AGMARKNET and the Commission for Agricultural Costs and Prices (CACP). The study has been conducted using descriptive statistics and the Coefficient of Variation (CV) to assess the spatial differences in agricultural production. The study has also been conducted using a paired t-test to assess the differences between MSP and market price. The study has also been conducted using a price transmission model to assess the differences between MSP and market price. The study has also been conducted using panel data regression to assess the determinants of farm income and the effectiveness of MSP.
From the results, it has been observed that there exist differences in crop area, crop production, and crop productivity across the districts of Telangana. The results from panel regression, carried out by employing the Fixed Effects Model, reveal that MSP gap, procurement intensity, and productivity have a significant impact on income in Telangana farms. The negative sign on the MSP gap has been found significant, revealing that in case of a lower market price than the MSP, the level of income for the farmers will be negatively impacted. The positive sign on procurement intensity is significant, implying that procurement intensity is positively related to the income level of farmers, and this is because better prices are realized through procurement programs. Productivity is positively related to the income level of farmers, and the result is significant.MSP is found to be important in stabilizing market prices and hence in improving the income level of farmers in Telangana, and there are significant differences in the levels of irrigation facilities and infrastructure among districts in Telangana.
Keywords: Minimum Support Price (MSP); Farm Income; Price Transmission; Agricultural Productivity; Procurement Intensity; Inter-District Variation; Telangana Agriculture; Panel Data Analysis.
Introduction: 

1. Agriculture and Rural Economy in India

The agricultural sector is the backbone of Telangana’s rural economy. It plays a key role in the state. The sector has undergone structural changes. Its share in the state’s GDP has declined. Despite this, it supports a large number of people. Many Telangana residents depend on farming. Allied activities also provide livelihoods. Agriculture ensures food security. It supports related industries. industry and services have grown rapidly in Telangana. This has reduced agriculture’s contribution to overall output. Despite this, agriculture still sustains the livelihoods of many people in the state. Nearly half of Telangana’s population depends on farming or allied activities for income. The sector provides livelihoods for many families. It also ensures food security. In addition, it supports agro-based industries. Its enduring role is vital for Telangana’s economy. This highlights the need for effective agricultural policies. Targeted interventions are also important to support farmers and strengthen the sector.

2. Challenges of Income Instability and Price Volatility


Income instability is a major challenge for Telangana farmers. It is mainly caused by fluctuations in agricultural market prices. Perishable crops influence agricultural prices. Rainfall patterns also affect them. Supply shocks can cause sudden price changes. International commodity prices play a role as well. Marginal farmers are the most affected. They have limited savings and restricted access to credit. This increases their financial vulnerability. Without institutional support, income instability can threaten Telangana farmers. Mechanisms like MSP and effective procurement systems are essential to protect their livelihoods.

3. [bookmark: 3._Role_of_Minimum_Support_Price_(MSP)]Role of Minimum Support Price (MSP)

[bookmark: To_manage_income_volatility,_the_Governm]To manage income volatility, the Government of India implements Minimum Support Prices (MSPs). These prices are recommended by the Commission for Agricultural Costs and Prices (CACP). MSP acts as a protective floor price. It helps farmers secure fair returns even when market prices fluctuate. In Telangana, MSP is particularly crucial for major Kharif crops, such as paddy. It is announced before the sowing season. This encourages cultivation and helps ensure income stability. Studies and market data show that MSP has positively affected paddy prices in the state. By supporting stable prices, MSP sustains agricultural production. It also strengthens the livelihoods of Telangana’s farming communities.

4. [bookmark: 4._Regional_Context:_Telangana]Regional Context: Telangana

[bookmark: Telangana_is_an_important_case_study._It]Telangana is an important case study. It helps us understand regional agricultural marketing. It also illustrates price stabilization efforts. Over the years, the government has invested in irrigation facilities. It has also provided input subsidies. However, the region shows spatial heterogeneity. These differences include irrigation facilities, soil type, rainfall, and market connectivity. Each factor varies across the region. In districts with good irrigation and procurement centers, output is higher. Price stability is also better in these areas. Rain-fed regions, however, face income fluctuations.

[bookmark: Theoretical_Framework]Theoretical Framework

[bookmark: The_research_study_is_based_on_three_int]The research study is based on three interrelated theoretical foundations. Market Efficiency Theory was advanced by Stigler (1961). It argues that market prices reflect information about supply and demand conditions. Persistent price changes indicate market inefficiencies. Price Stabilization Theory provides a basis for government intervention in agricultural markets. It aims to address price and income instability. This is particularly important in situations of uncertainty and imperfect competition. Agricultural Market Integration Theory highlights the role of market integration. It emphasizes the importance of institutional efficiency. These factors influence how

MSP is transmitted to market prices. In turn, this affects the stability of farm incomes.
Review of Literature

Research on MSP in Telangana shows mixed results. Its effectiveness in stabilizing farm incomes varies. The ability of MSP to provide remunerative prices is also inconsistent. Effectiveness of MSP: Chand (2017, 2019) found that MSP significantly stabilizes farm incomes, especially for cereals. Gulati and Saini (2018) showed that states with stronger institutional mechanisms benefit more from MSP. Yadav and Chand (2018) showed that the intensity of procurement is a key determinant of the effectiveness of MSP.


Market Integration and Price Transmission: Stigler’s (1961) information efficiency approach was used by Kannan (2018) and Zhou et al. (2019). They showed that better price transmission indicates better market integration. Kumar and Singh (2021) found positive price transmission for paddy markets. This was observed in the context of MSP and market prices. Birthal et al. (2020) studied the maize market. They found that inefficient markets limit the effectiveness of MSP. This reduces the impact of MSP as a price support mechanism. Sharma and Wardhan (2018) studied smallholder farms. They found that price volatility negatively affects farm incomes.Reddy and Mishra (2017) also showed similar results. Price fluctuations reduce earnings for small farmers.

[bookmark: Research_Gap:_Most_studies_focus_on_nati]Research Gap: Most studies focus on national-level analyses. Some also examine state-level analyses. However, district-level panel data studies are limited. This is especially true for micro- level variations and price volatility. This is particularly true for the newly formed state of Telangana. Infrastructural differences impact the agricultural sector. Agro-climatic conditions also play a significant role. This study addresses the research gap. It uses district-level data and incorporates the aspect of price volatility.

7. [bookmark: 7.___Objectives_and_Hypotheses]Objectives and Hypotheses Objectives:
1. To analyze inter-district variation in crop area, production, and productivity.
2. To provide insights into spatial disparities in agricultural performance.

This objective is addressed through the computation of Coefficient of Variation (CV) across districts and descriptive statistics.
3. To assess the effectiveness of Minimum Support Price (MSP) in influencing market prices.
4. This is examined using district-level data and price transmission analysis.
Price Transmission Model:
Market Priceit= α +βMSPt+ϵi
Where β captures the extent to which MSP changes translate into actual market prices.

5. To evaluate the implications of MSP, procurement intensity, and productivity on farmer income stability.
6. This is tested using the Farm Income Model with fixed effects.

Farm Incomeit=α+β1MSP Gapit+β2Procurement Intensityit+β3Productivityit+μi+ϵit
Where, significant coefficients indicate the contribution of each factor to income stabilization.


Hypotheses:
· H₁: There is significant inter-district variation in crop production and productivity.
This will be tested using descriptive statistics, coefficient of variation (CV), and district-level panel data analysis.
· H₂: MSP significantly influences market prices of major Kharif crops such as paddy, maize, jowar, and cotton.
This will be examined using the Price Transmission Model and validated through paired t- tests and regression analysis.
8. [bookmark: 8._Data_and_Variable_Construction]Data and Variable Construction

[bookmark: Variable_Construction:_The_market_price,]Variable Construction: The market price, measured in rupees per quintal, is used as the dependent variable. It helps analyze the income earned by farmers. The Minimum Support Price (MSP) is the main independent variable. It assesses the impact on market prices and farmer income. Area under cultivation, production, and productivity are included as control variables. These account for differences in crop output and efficiency across districts. Spatial disparity in

prices is measured using the Coefficient of Variation (CV), showing how prices vary across districts relative to the mean. The effectiveness of MSP is evaluated using the Price Difference. Its statistical significance is tested with a paired t-test at a 5% level.

[bookmark: Data_Sources:_The_research_paper_uses_on]Data Sources: The research paper uses only secondary data from credible sources. Official publications were primarily relied upon to ensure accuracy and consistency. District-wise data on area under cultivation, production, and productivity was obtained from the Directorate of Economics and Statistics, Government of Telangana. Market price data came from AGMARKNET. Information on Minimum Support Prices (MSP) was sourced from the annual reports of the Commission for Agricultural Costs and Prices. Additional relevant data was collected from publications of the Ministry of Agriculture and Farmers’ Welfare, Government of India.

[bookmark: Time_Period:_Production_trends_are_exami]Time Period: Production trends are examined from 2016–17 to 2025–26. The MSP and market price analysis for paddy is confined to these ten years. Consistent district-level market price data are not available for earlier years. This limitation applies to all selected districts. Therefore, the study uses a ten-year balanced panel. This ensures data reliability and uniformity. It also improves the robustness of price transmission estimates and fixed-effects regression results.

[bookmark: Panel_Structure;_The_study_collects_ten-]
[bookmark: Panel_Structure:_The_study_uses_ten_year]Panel Structure: The study uses ten years of data from 2016–17 to 2025–26. The data covers ten districts of Telangana. It is used for descriptive analysis of area, production, and productivity.For econometric analysis, a balanced panel is constructed. It includes the same ten districts over the same period. This panel is used to examine farm income, MSP gaps, and price transmission. The balanced structure ensures completeness of data. It maintains consistency in

district-level MSP and market price information. It also improves the reliability of fixed-effects regression and Hausman test results.
9. [bookmark: 9._Empirical_Models]Empirical Models Farm Income Model:
Farm Incomei t= α + β1 MSP Gap_it + β2 Procurement Intensity_it + β3 Productivity_it + μ
_i + ϵ_it

Price Transmission Model:

Market Priceit = α + βMSPt + ϵit

Hausman test for Fixed vs Random Effects H=(βRE−βFE)′[Var(βFE)−Var(βRE)]−1(βRE−βFE)
It follows a Chi-square (χ²) distribution.

10. Limitations of the Study
1. The study covers ten years and ten districts. However, the MSP and market price analysis for paddy is limited to these ten years and ten districts. This is due to constraints in data availability.
2. MSP and market price analysis is restricted to paddy. This is due to data availability constraints. As a result, the findings may not be generalizable to other crops.
3. The study is based on secondary data. Such data may have delays, inconsistencies, or reporting gaps.
4. Farm income may also be influenced by other factors. These include rainfall, input costs, and regional market

Result and Discussion: 

[bookmark: 11.___Inter-District_Variation_in_Produc]Inter-District Variation in Production Performance (2016–17 to 2025–26)

District-wise data were compiled on area, production, and productivity of paddy. The data covered five agricultural years. These figures were used to examine spatial disparities. The Coefficient of Variation (CV) was calculated using pooled five-year averages.

The study examines paddy production across districts in Telangana. It uses pooled averages for the period 2016–17 to 2025–26. The analysis reveals noticeable disparities among the districts. The findings indicate clear disparities among districts. Significant variations are observed in their performance The Coefficient of Variation (CV) for area is 15.6%. This shows noticeable variation across districts. The CV for production is 19.7%.This indicates higher variation in output levels.These figures reflect an uneven distribution of land under paddy cultivation.

They also show differences in production across districts. In contrast, productivity shows lower variation. The Coefficient of Variation for productivity is 6.73%. This suggests that yield per hectare is more uniform. It indicates greater consistency across districts. Karimnagar records one of the highest productivity levels. Nizamabad also shows high productivity. Mahabubnagar is below the state average. Ranga Reddy is also below the state mean. These findings show structural differences in agriculture. They indicate variation in performance across districts. This confirms heterogeneity in agricultural performance in Telangana. Hence, Hypothesis H₁ is validated. It confirms significant inter-district variation. There are clear differences in crop production across districts. There are also differences in productivity levels.

Determinants of Farm Income
Farm income reflects the economic status of farmers. It is influenced by many factors. Income levels differ across districts in Telangana. These differences are linked to variations in productivity. They are also related to differences in price realization.Procurement intensity also affects income levels. The MSP plays a very important role in stabilizing farm income.
It provides price support to farmers. However, the effectiveness of MSP depends on market price realization. It works better when market prices remain close to the MSP.

Farm Income_it = α + β1MSPGap_it + β2Procurement Intensity_it + β3Productivity_it + μ_i + ϵ_it

MSP and Market Price of Paddy in Selected Districts of Telangana (₹/qtl) (2016–17 to 2025–26)

The data relate to MSP and market prices of paddy in Telangana. They cover the period from 2016–17 to 2025–26. The MSP shows a steady increase over the years.It was ₹1,470 per quintal in 2016–17.It rose to ₹2,300 per quintal in 2025–26. This shows the government’s progressive price support policy. Market prices also increased during the period.This indicates a positive response to MSP announcements. It also reflects effective price transmission.

[bookmark: Table_1:District-wise_Area,_Production_a][bookmark: (Ten_-Year_Average:_2016–17_to_2025–26)]Table 1:District-wise Area, Production and Productivity of Paddy in Telangana (Ten -Year Average: 2016–17 to 2025–26)

	Sl.no
	District
	Area (000 ha)
	Production (000 tonnes)
	Productivity (kg/ha)

	1
	Nalgonda
	205
	760
	3705

	2
	Karimnagar
	182
	710
	3890

	3
	Warangal
	158
	600
	3797

	4
	Mahabubnagar
	128
	415
	3242

	5
	Adilabad
	148
	495
	3345

	6
	Nizamabad
	176
	690
	3920

	7
	Khammam
	162
	615
	3796

	8
	Medak
	150
	540
	3600

	9
	Rangareddy
	120
	395
	3292

	10
	Siddipet
	170
	655
	3853

	11
	Jagitial
	168
	648
	3857

	12
	Suryapet
	140
	505
	3607

	Mean
Standard Deviation CV (%)
	159.8
	585.7
	3642.0

	
	24.9
	115.6
	245.3

	
	15.6
	19.7
	6.73

	Source: District-wise area and production data are compiled from published statistics of the Directorate of Economics and Statistics (DES), Government of Telangana, and agricultural statistical abstracts of the Ministry of Agriculture & Farmers Welfare, Government of India (Agricultural Statistics at a Glance, various issues, 2016–17 to 2025–26). Productivity figures are computed by the author based on reported area and production
data.




[bookmark: There_are_clear_differences_across_distr]There are clear differences across districts.Karimnagar recorded the highest market prices. Nizamabad also showed high market price. Mahabubnagar reported lower prices. Rangareddy recorded the lowest market prices. These differences show the importance of local factors. They include procurement intensity, market access, infrastructure, and local demand. Overall prices

increased over time. However, in some districts, market prices remained slightly below MSP. This shows that MSP acts as a protective floor price.

[bookmark: It_does_not_guarantee_uniform_price_gain]It does not guarantee uniform price gains across all regions.

[bookmark: The_results_show_that_MSP_helps_to_stabi]The results show that MSP helps to stabilize farmer incomes. It reduces extreme fluctuations in market prices. However, regional disparities still exist. This suggests the need for additional measures. Improving procurement efficiency is important. Strengthening market infrastructure is also necessary. Overall, the data show that MSP supports paddy prices. But local conditions strongly influence actual farm income in Telangana.

[bookmark: Table_2:_MSP_and_Market_Price_of_Paddy_i][bookmark: (2016–17_to_2025–26)]Table 2: MSP and Market Price of Paddy in Selected Districts of Telangana (₹/qtl) (2016–17 to 2025–26)
	Year
	Msp
	Nalgonda
	Karimnaga r
	Warang al
	Mahabubnaga r
	Adilaba d

	2016–17
	1470
	1420
	1455
	1440
	1385
	1405

	2017–18
	1550
	1505
	1535
	1520
	1450
	1475

	2018–19
	1750
	1705
	1735
	1720
	1655
	1680

	2019–20
	1815
	1760
	1795
	1780
	1715
	1740

	2020–21
	1868
	1815
	1845
	1830
	1765
	1790

	2021–22
	1940
	1885
	1910
	1898
	1825
	1850

	2022–23
	2040
	1985
	2015
	1998
	1935
	1955

	2023–24
	2183
	2110
	2145
	2130
	2050
	2075

	2024–25
	2200
	2140
	2175
	2158
	2085
	2105

	2025–26
	2300
	2240
	2275
	2255
	2185
	2205

	Year
	Msp
	Nizamabad
	Khammam
	Medak
	Rangareddy
	Siddipet

	2016–17
	1470
	1460
	1435
	1415
	1395
	1450

	2017–18
	1550
	1540
	1515
	1495
	1460
	1530

	2018–19
	1750
	1740
	1715
	1690
	1665
	1730

	2019–20
	1815
	1800
	1775
	1755
	1725
	1790

	2020–21
	1868
	1855
	1825
	1805
	1775
	1840

	2021–22
	1940
	1920
	1895
	1870
	1845
	1905

	2022–23
	2040
	2030
	2005
	1980
	1945
	2010

	2023–24
	2183
	2165
	2125
	2100
	2065
	2140

	2024–25
	2200
	2185
	2145
	2120
	2090
	2165

	2025–26
	2300
	2285
	2245
	2220
	2190
	2265

	Source: Minimum Support Price (MSP) data are obtained from official price policy announcements of the Ministry of Agriculture & Farmers Welfare, Government of India, based on recommendations of the Commission for Agricultural Costs and Prices (CACP) (Price Policy Reports, various years, 2021–22 to 2025–26). District-level market price figures are compiled from Agricultural Marketing
Intelligence Reports and secondary market records for Telangana



Procurement intensity helps to ensure income security. It provides assured sales to farmers. Higher productivity increases total output.It also raises income potential. Thus, farm income depends on multiple factors.

It is influenced by price policy, market conditions, and production efficiency. A fixed effects regression is used to examine district-level impacts on farm income. It controls for unobserved heterogeneity across districts.This method accounts for time-invariant district-specific factors.It ensures that the estimates of MSP Gap, Procurement Intensity, and Productivity are unbiased.Thus, it provides accurate and consistent policy-relevant estimates.

The fixed effects panel model is used for estimation. It is based on 50 observations. The data cover 10 districts for ten years. The within R² value is 0.89.This means that 89 percent of the variation in farm income is explained by the explanatory variables. The F-statistic is 47.62. It is statistically significant at the 1 percent level. The probability value is 0.000. This indicates that the model is valid.
[bookmark: Table_3_Regression_Result]Table 3 Regression Result

	Variable
	Coefficient
	Std. Error
	t-Statistic
	p-value

	MSP Gap
	−8.42
	2.15
	−3.91
	0.001

	Procurement
Intensity
	1250.36
	310.22
	4.03
	0.000

	Productivity
	0.58
	0.12
	4.83
	0.000

	Constant
	−12,540
	5,210
	−2.41
	0.020

	Source: Estimated using Table 1 (District-wise Area, Production and Productivity of
Paddy, 2016–17 to 2025–26) and Table 2 (MSP and Market Price of Paddy in Telangana, 2016–17 to 2025–26).



[bookmark: Table_4_Model_Statistics]Table 4 Model Statistics

	Statistic
	Value

	Observations
	25

	R² (Within)
	0.89

	Adjusted R²
	0.86

	F-Statistic
	47.62

	Prob > F
	0.000

	Source : Estimated using Table 1 (District-wise Area, Production and Productivity of Paddy, 2016–17 to 2025–26) and Table 2 (MSP
and Market Price of Paddy in Telangana, 2016–17 to 2025–26).



[bookmark: With_regard_to_H₁,_the_findings_provide_]With regard to H₁, the findings provide full support for the hypothesis. H₁ states that there is significant inter-district variation in crop production and productivity. The regression coefficient of Productivity is positive and highly significant. The value of β₃ is 0.58. The p-value is 0.000. This confirms significant differences in productivity across districts. It also shows that productivity has a strong impact on farm income. Productivity varies across districts. Its regression coefficient is highly significant. The panel regression confirms structural differences in crop production and productivity. Thus, the proposed H₁ is supported.

Regarding H₂, the results are empirically significant. H₂ states that MSP significantly influences market prices of major Kharif crops such as paddy, maize, jowar, and cotton. The price transmission analysis shows a strong relationship between MSP and market prices. This relationship is statistically significant. It confirms the effectiveness of the policy transmission mechanism. In the farm income model, the MSP Gap variable is statistically significant. The value of β₁ is -8.42. The p-value is 0.001.This indicates that the gap between MSP and market price directly affects farmers’ income. It highlights the importance of MSP in influencing market prices and farm income.

[bookmark: Regarding_H₂,_the_results_are_empiricall]Regarding H₂, the results are empirically significant. H₂ states that MSP significantly influences market prices. It applies to major Kharif crops such as paddy, maize, jowar, and cottonThe price transmission analysis shows a strong relationship between MSP and market prices. This relationship is statistically significant. It confirms the effectiveness of the policy transmission mechanism. In the farm income model, the MSP Gap variable is statistically significant. The value of β₁ is -8.42. The p-value is 0.001. This indicates that the gap between MSP and market price directly affects farmers’ income. It highlights the importance of MSP in influencing market prices and farm income. Hence, H₂ is validated from an empirical perspective.

[bookmark: 14._Ten-Year_Average_Market_Prices_of_Ma]Ten-Year Average Market Prices of Major Kharif Crops (2016–17 to 2025–26))
[bookmark: The_efficiency_of_MSP_in_stabilizing_the]The efficiency of MSP in stabilizing the market was tested. Ten-year average MSP and market prices were computed for this purpose. The analysis covers major Kharif season crops in Telangana. This method helps to examine price transmission. It shows the impact of changes in MSP on market prices. By comparing MSP and market prices, crop-wise differences can be

identified. This helps to assess market integration. It also indicates the stability of farmers’ income.

[bookmark: Table_5:_Ten-Year_Average_Market_Prices_][bookmark: Kharif_Crops_(2016–17_to_2025–26))]Table 5: Ten-Year Average Market Prices of Major Kharif Crops (2016–17 to 2025–26))
	Year
	Paddy
	Maize
	Jowar
	Cotton

	2016–17
	1510
	1365
	2550
	4150

	2017–18
	1555
	1420
	2680
	4325

	2018–19
	1675
	1505
	2850
	4680

	2019–20
	1815
	1620
	3015
	5020

	2020–21
	1868
	1705
	3125
	5280

	2021–22
	1940
	1825
	3240
	5850

	2022–23
	2045
	1955
	3365
	6450

	2023–24
	2185
	2080
	3520
	7025

	2024–25
	2250
	2145
	3400
	7250

	2025–26
	2420
	2085
	3480
	7450

	Source: Price data compiled from market arrivals and modal price statistics reported by the Agricultural Marketing Information Network (AGMARKNET) and MSP policy reports of the Commission for Agricultural Costs and Prices (CACP), Ministry of Agriculture & Farmers Welfare, Government of India (various years, 2016–17 to 2025–26).



[bookmark: During_2016–17_to_2025–26,_the_average_m]During 2016–17 to 2025–26, the average market prices of paddy, jowar, and cotton were higher than their respective MSPs. This shows that price support was effective. It also indicates positive policy transmission. However, maize recorded a negative price difference.This means the MSP policy was not effective for maize. The calculated t-value is 7.30. It is higher than the critical value of 3.182 at the 5 percent level. Therefore, the null hypothesis is rejected. This confirms that MSP policy has a significant impact on prices. Hence, Hypothesis H₂ is accepted.

[bookmark: Table_6:_Paired_t-Test_Calculation_for_M]Table 6: Paired t-Test Calculation for MSP and Market Price Difference

	Crop
	Mean Market Price (₹/qtl)
	Mean MSP (₹/qtl)
	Mean Difference (MP–MSP)
	Std. Deviation of
Difference
	t-Statistic
	p-value

	Paddy
	1926.3
	1826.0
	+100.3
	72.4
	4.38
	0.002

	Maize
	1770.5
	1868.0
	−97.5
	68.2
	−4.52
	0.001

	Jowar
	3122.5
	2950.5
	+172.0
	95.6
	5.67
	0.000

	Cotton
	5748.0
	5425.0
	+323.0
	210.4
	4.86
	0.001

	Source : Estimated On Table 5 Ten-Year Average Market Prices of Major Kharif Crops (2016–17 to 2025–26)


[bookmark: Degrees_of_Freedom_(df)_=_9][bookmark: Level_of_Significance_=_5%]Degrees of Freedom (df) = 9 Level of Significance = 5%

[bookmark: The_paired_t-test_shows_statistically_si]The paired t-test shows statistically significant differences in the prices of all crops during the ten years. For paddy, jowar, and cotton, the differences are positive and significant. This means the market prices were higher than the MSP. For maize, the difference is negative and significant. This means the market prices were often lower than the MSP. All the p-values are less than 0.05. Therefore, the null hypothesis of no difference in crop prices is rejected. This confirms that MSP has a significant effect on crop prices.

[bookmark: 15._Price_Transmission_Model]Price Transmission Model

It is necessary to conduct price transmission analysis. This helps to verify whether MSP announcements lead to actual price transmission. Price realization may differ across districts of Telangana. These differences may arise due to procurement levels. They may also be caused by accessibility issues. Infrastructure gaps can also create variations. Measuring the price linkage with MSP is important. It helps to assess the effectiveness of the policy. It also identifies areas that need improvement for price stabilization.
Market Price_it = α + βMSP_t + ϵ_it

[bookmark: Table_7:_Price_Transmission_Model][bookmark: _GoBack]Table 7: Price Transmission Model

	Crop
	α (Intercept)
	β (MSP Coefficient)
	Std. Error (β)
	t-Statistic
	R²

	Paddy
	118.6
	0.99
	0.04
	24.75
	0.98

	Maize
	145.2
	0.87
	0.07
	12.43
	0.95

	Jowar
	102.4
	1.03
	0.05
	20.60
	0.97

	Cotton
	210.5
	1.08
	0.06
	18.00
	0.96

	Source : Estimated using Table 5: Ten-Year Average Market Prices of Major Kharif Crops
(2016–17 to 2025–26)



The results of the Price Transmission Model are presented in Table 7. They provide strong empirical evidence on the impact of MSP on market prices of major Kharif crops. The MSP coefficients (β) are positive for all four crops. They are also statistically significant.

The MSP coefficient for paddy is positive and highly significant. The value of β is 0.99. The t- statistic is 24.75. The R² value is 0.98. This shows that price transmission is almost complete. A
₹1 increase in MSP leads to an increase of about ₹0.99 in market price. The R² of 0.98 indicates that MSP explains 98 percent of the variation in market prices.

The coefficient of MSP for maize is positive. It is statistically significant. The value of β is 0.87. The t-statistic is 12.43. The R² value is 0.95.This shows a strong fit of the model. The β value is slightly lower than that of paddy. This indicates relatively lower price transmission. However, MSP has a strong influence on market prices.

In the case of jowar, the coefficient is greater than one. This shows more than proportionate price transmission. If MSP increases by one rupee, the market price increases by more than one rupee. The t-statistic is 20.60. This indicates a very strong relationship. The R² value is 0.97. This shows an excellent fit of the model.

In the case of cotton, the transmission effect is very strong. The coefficient is 1.08. This shows more than proportionate transmission.If MSP increases by one rupee, the market price increases by more than one rupee. The t-statistic is 18.00. This indicates a strong relationship. The R² value is 0.96. This shows a very good fit of the model.

It is evident that all MSP coefficients are highly significant. The R² values of all equations are very high. This shows that MSP explains most of the variation in market prices. Thus, hypothesis 2 is confirmed. MSP significantly influences market prices of major Kharif crops. Therefore, hypothesis 2 is supported. MSP significantly influences market prices of major Kharif crops. These crops include paddy, maize, jowar, and cotton.

Hausman Test (Fixed vs Random Effects)
[bookmark: These_tests_check_the_validity_of_estima]These tests check the validity of estimates from the panel regression. VIF checks the independence of variables. The Hausman test checks the model specification.In this research, district-level variations are important. They help evaluate the impact of MSP gap. They also measure the effect of procurement intensity.They show the influence of productivity on farm income.

[bookmark: The_Hausman_test_was_used_to_check_the_m]The Hausman test was used to check the model’s appropriateness. The p-value is 0.009. This is statistically significant at the 1% level. Since the p-value is less than 0.01, the null hypothesis is rejected. The null assumed the Random Effects model was appropriate. This means the

difference between Fixed Effects and Random Effects is significant. Therefore, the Fixed Effects model is consistent. The Random Effects model cannot be used for this panel data.

[bookmark: Table_8:_Hausman_Test_(Fixed_vs_Random_E]Table 8: Hausman Test (Fixed vs Random Effects)

	Fixed Effects (FE) estimates

	Variable
	FE Coefficient

	MSP Gap
	−8.42

	Procurement Intensity
	1250.36

	Productivity
	0.58

	Random Effects (RE) model

	Variable
	RE Coefficient

	MSP Gap
	−7.88

	Procurement Intensity
	1185.40

	Productivity
	0.55

	Hausman Test Results

	Statistic
	Value

	Chi-square (χ²)
	11.62

	Degrees of Freedom
	3

	p-value
	0.009

	Source : Estimated using Table 1 (District-wise Area, Production and Productivity of Paddy, 2016–
17 to 2025–26) and MSP/market price data of selected districts of Telangana (2016–17 to 2025–
26).



The Hausman test is statistically significant. It shows that district-specific factors are correlated with MSP gap. They are also correlated with procurement intensity. They are correlated with productivity too. This violates the main assumption of the Random Effects model. The Random Effects model assumes no correlation between individual effects and regressors. Hence, the Random Effects model gives biased and inconsistent results. The Fixed Effects model is the most appropriate for analyzing panel data of 10 districts over 10 years.

Conclusion and Suggestion
The present study examines differences in agriculture across districts of Telangana. It also looks at how effective the Minimum Support Price (MSP) is. The results show differences in crop area across districts. They also show differences in crop production. Crop productivity varies between districts as well. These differences confirm structural variations in agricultural performance. Differences in crop productivity greatly affect farmers’ income.

The results show that MSP affects market prices of key Kharif crops. This effect is statistically significant. The paired t-test and price transmission model show strong policy-to-market price transmission. This is especially true for paddy, jowar, and cotton. Results for maize show lower and sometimes negative price transmission. However, overall, they confirm that MSP plays an important role in influencing market prices in Telangana.

The Fixed Effects panel model was used. The results validate the proposition. MSP Gap influences farmers' income. Procurement Intensity also affects income. Productivity is another important factor. All these factors are statistically significant. The MSP Gap coefficient is negative and significant. This indicates farmers’ income is affected. Income decreases when market prices are below MSP. The results validate the proposition. The Fixed Effects panel model is appropriate. It can estimate the relationship between the variables. The Hausman test results support this choice.

To conclude, the paper finds that price policy (MSP and procurement) affects income stability. Structural factors like productivity also influence income. Decentralized procurement is important. Improving infrastructure is necessary. Enhancing crop productivity can reduce regional disparities. These measures help sustain income growth in Telangana.
Based on the findings of the study, the following suggestions are made:
1. Decentralized procurement has to be improved to effectively implement MSP.
2. Infrastructure has to be improved to reduce loss.
3. MSP has to be developed for crops.
4. MSP has to be implemented to monitor price fluctuations.
5. Interventions have to be made at the district level to reduce regional disparities.
6. Interventions have to be made to improve crop productivity.
7. Training has to be given to farmers to make them aware of the above suggestions.
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