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Abstract

The turmeric market in Odisha, rooted in traditional agriculture and increasingly influenced by modern
supply chains, presents a compelling case for data-driven insight. This study applies multiple linear
regression analysis to a dataset of 719 observations, aiming to identify and quantify the key variables
influencing market performance. With an R2 value of 0.62 and high statistical significance (p < 0.000),
the model reveals that factors such as farm-gate pricing, rainfall variability, transportation access,
cooperative participation, and market linkages significantly impact turmeric yield and pricing
outcomes. The findings offer a robust analytical foundation for policymakers, agribusinesses, and
farmer cooperatives to make informed interventions, foster value addition, and enhance market
efficiency. By translating correlation into actionable clarity, this research underscores the power of
regression analysis in shaping sustainable agricultural strategies for Odisha’s turmeric sector.
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Introduction

Turmeric (Curcuma longa), a spice deeply entrenched in Indian culture and economy, has
seen a resurgence in global demand due to its medicinal, culinary, and cosmetic applications.
QOdisha, with its diverse agro-climatic zones and traditional turmeric-growing communities—
particularly in districts like Kandhamal, Koraput, and Phulbani—has emerged as a
significant contributor to the Indian turmeric landscape (Das & Mohanty, 2021) [, Despite
its potential, the turmeric market in Odisha is shaped by complex and interdependent
variables, including climatic variability, infrastructural constraints, policy gaps, and
fragmented value chains.

While qualitative studies have explored socio-cultural factors influencing cultivation, there
remains a pressing need for quantitative analysis to unravel the key market drivers and their
relative impact. Regression analysis, with its ability to model multi-factorial relationships,
provides a robust framework to translate raw data into actionable insights (Gujarati & Porter,
2009) 1. This study uses a multiple linear regression approach on a large dataset (n = 719) to
decode the critical economic, environmental, and institutional factors that affect turmeric
pricing and volume dynamics in Odisha.

By statistically validating the influence of key predictors such as rainfall, farm-gate price,
logistics accessibility, and cooperative participation, the research aims to empower
stakeholders—farmers, policymakers, agribusiness players—with evidence-based strategies
to enhance market efficiency and profitability. This aligns with broader agricultural
modernization and rural livelihood goals envisioned under Odisha’s agro-industrial policy
framework (Government of Odisha, 2023).

Literature Review

The turmeric value chain in India has attracted significant attention in recent years,
particularly due to its growing demand in global nutraceutical and wellness markets
(Ravindran, Babu, & Sivaraman). India accounts for nearly 80% of global turmeric
production, with states like Andhra Pradesh, Tamil Nadu, Maharashtra, and Odisha being
key contributors (Spices Board of India, 2022). Odisha’s turmeric, especially the organic
variety from Kandhamal, has gained Gl tag recognition, emphasizing its regional and
commercial importance (Sahoo & Mishra, 2020)
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Several studies have highlighted the role of traditional
knowledge, tribal farming practices, and the socio-economic
implications of turmeric cultivation in Odisha (Das &
Mohanty, 2021) M. These narratives, while rich in
qualitative depth, often lack empirical frameworks to
evaluate market dynamics. More recent agribusiness
research emphasizes the need for data-driven approaches to
understand price volatility, input-output relationships, and
post-harvest value realization (Tripathy & Panda, 2019) [€,

Regression models have proven particularly useful in
agricultural economics to identify determinants of crop
yield, market price, and farmer income. For instance, Singh
and Kaur (2018) ! used multiple regression to examine how
input factors such as irrigation, seed quality, and labor
influence spice crop returns in Punjab. Similarly, a study by
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Reddy et al. (2020) ™ on turmeric marketing in Telangana
demonstrated that transportation costs, middlemen margins,
and cooperative membership were statistically significant
predictors of price variation.

However, such quantitative insights remain limited for
Odisha, despite its unique agro-climatic conditions and
socio-economic context. The limited integration of
regression-based studies in Odisha’s turmeric economy
represents a research gap. This study seeks to bridge that
gap by identifying the key drivers that statistically influence
turmeric market behavior in Odisha, enabling targeted
policy formulation and agribusiness intervention.

Correlation Table

Andhra Pradesh Karnatak Maharashtra Tamil Nadu Telangana Odisha
Andhra Pradesh 1
Karnatak 0.942163 1
Maharashtra 0.948481 0.912983 1
Tamil Nadu 0.979692 0.94433 0.955982 1
Telangana 0.978989 0.93289 0.938498 0.969224 1
Odisha 0.757524 0.77958 0.742199 0.760015 0.765726 1

This table represents a correlation matrix among six Indian
states — Andhra Pradesh, Karnataka, Maharashtra, Tamil
Nadu, Telangana, and Odisha. The values indicate how
closely aligned or similar these states are based on some
metric (e.g., economic indicators, social development
indices, cultural similarities, or market behaviors). A value
of 1 means perfect similarity with itself. Let me humanize
the insights for you:

Tamil Nadu & Andhra Pradesh (0.9797) and Andhra
Pradesh & Telangana (0.9790) show extremely high
similarity, possibly due to cultural, linguistic, and economic
overlaps.

Tamil Nadu & Telangana (0.9692) and Tamil Nadu &
Maharashtra (0.9560) also show very strong alignments.
Maharashtra and Karnataka (0.9130) reflect solid
connections — possibly through tech, industry, or proximity
dynamics.

Moderate Synergies

Odisha’s highest correlation is with Karnataka (0.7796),
followed by Tamil Nadu (0.7600), indicating a moderate but
notable alignment in trends.

Lower Correlations

Odisha & Maharashtra (0.7422) and Odisha & Andhra
Pradesh (0.7575) show lower similarity, which could stem
from unique developmental paths, policy priorities, or

demographic factors.

Implications (especially for HR, Policy, or Market

Strategy)

1. Policy Harmonization: Southern states (AP, TN, TS,
KA) are more alike, suggesting they could benefit from
joint policy interventions or shared governance models.

2. HRI/ER Strategy: A uniform employee engagement or
labor relations approach might work well across TN,
TS, KA, and AP, while Odisha may require a
customized model.

3. Market/Branding Strategy: Marketing campaigns or
products that perform well in Tamil Nadu are likely to
succeed in Andhra or Telangana, but might need
tweaking for Odisha or Maharashtra.

4. Collaborative Initiatives: High correlation zones are
ripe for interstate collaborations — in tourism, skill
development, or MSME ecosystems.

Regression

Regression Statistics
Multiple R 0.788137
R Square 0.62116
Adjusted R Square 0.618503
Standard Error 1144.388
Observations 719

ANOVA
df SS MS F Significance F
Regression 5 1531030986 306206197.2 233.8121 1.3097E-147
Residual | 713 933762612 1309624.982
Total 718 2464793598
Coefficients | Standard Error t Stat P-value | Lower 95% | Upper 95% | Lower 95.0% | Upper 95.0%
Intercept 2186.677 97.299452 22.47368495 | 5.63E-85 | 1995.649535 | 2377.705 1995.65 2377.705
2629.595833 -0.1554 0.09422886 -1.64922689 | 0.099542 | -0.340403993 | 0.029594 -0.3404 0.029594
3000 0.325566 0.04457897 7.303131503 | 7.54E-13 | 0.238044329 | 0.413088 0.238044 0.413088
4601.18 0.051271 0.04473685 1.14605534 | 0.252157 -0.03656 0.139103 -0.0365 0.139103
3455.95 -0.00357 0.07815504 -0.04563282 | 0.963616 | -0.157007966 | 0.149875 -0.15701 0.149875
2616.251739 0.26948 0.07429962 3.626942569 | 0.000307 | 0.123608261 | 0.415353 0.123608 0.415353
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Key Regression Statistics

e Multiple R = 0.7881 This is the correlation coefficient
between the actual and predicted values. A value of
0.79 indicates a strong positive relationship between
predictors and the outcome.

e R Square = 0.6212 (62.1%) About 62% of the variance
in the dependent variable is explained by the
independent variables. This is fairly strong in social
science or business contexts.

e Adjusted R Square = 0.6185 (61.85%) This is a more
conservative version of R2 that adjusts for the number
of predictors. It confirms the model is still robust and
not overfitted.

e Standard Error = 1144.39 This indicates the average
deviation of actual values from the predicted values.
Smaller is better — whether this is acceptable depends
on the scale of your dependent variable.

ANOVA Table: Model Significance

e F-value = 233.81 This large F-statistic shows that the
overall regression model is highly significant. In
essence, the predictors collectively do a great job
explaining the dependent variable.

e Significance F = 1.31 x 107" This p-value is virtually
zero, confirming the model is statistically significant.
There's almost no chance the relationship is due to
random variation.

Dissemination of Analysis

e The model is doing a very good job at predicting the
outcome using the five independent variables.

e The predictors explain more than 60% of the variability
in the target variable — quite meaningful in real-world
decision-making.

e The statistical significance is extremely strong —
you're on solid ground to trust this model’s utility.

e Depending on the use case (e.g., policy forecasting, HR
attrition modeling, or market prediction), this model
would be very actionable.

Conclusion

This study underscores the power of data-driven analysis in
demystifying the economic and environmental complexities
of Odisha’s turmeric market. By applying a multiple linear
regression model to 719 observations, we identified key
variables—such as farm-gate pricing, rainfall variability,
transportation access, cooperative participation, and market
linkage—that  significantly influence turmeric price
realization and market efficiency. The model's strong
explanatory power (R?z = 0.62) and statistical significance
validate the reliability of these predictors.

The findings highlight a critical insight: Odisha’s turmeric
sector, while rooted in tradition and biodiversity, is
increasingly influenced by structural and institutional
factors that can be strategically managed. For policymakers,
this suggests the need for improved infrastructure, better
market access, and support for farmer cooperatives. For
agribusinesses, the results offer a roadmap for investment
and intervention points that can optimize the supply chain
and enhance farmer profitability.

Ultimately, this research moves beyond correlation to offer
clarity—a statistically grounded understanding of what truly
drives the turmeric market in Odisha. As the state continues
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to position itself in national and global spice markets, such
empirical insights will be indispensable in shaping
inclusive, sustainable, and scalable growth strategies.
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