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Abstract   

For centuries, India's diverse agricultural landscape has recognized millet as 

a vital source of nutrition and a resilient crop, offering a sustainable solution 

to address food security challenges. Alongside other small-seeded grains, 

millet has been traditionally regarded as a staple food in India. This study 

provides insights into the dynamics of the small millet market in India, 

highlighting the key factors driving consumer preferences, which were 

analyzed using the Plackett-Luce model. The analysis reveals a general 

decline in the area under small millet cultivation, despite improved 

productivity in recent years. Millet consumption patterns indicate a rising 

preference for other types of millets over sorghum, particularly in urban 

areas. Millet-based Farmers Producer Organizations (FPOs) and startups 

play a critical role in meeting the growing demand for millet-based 

products. Consumer’s choices are primarily driven by factors such as 

availability, quality, and price, while taste, brand, and nutritional benefits, 

though important are comparatively less influential. 
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Introduction 

Millets are recognized as one of the primary cereal crops cultivated by 

humans for a variety of domestic purposes. In today's context, where the 

global agri-food system faces challenges in feeding a rapidly increasing 

population, transitioning to resilient cereals like millet offers a promising 

solution. Known for their high nutritional value, millets are often referred to 

as “nutri-cereals” and play a crucial role in combating hunger, promoting 

sustainable development, adapting to climate change, and empowering 

rural communities.  

Despite these benefits, the consumption of millets remains largely 

restricted to local markets (1). However, Indian consumers are increasingly 

demonstrating interest in millet-based products, driven by factors such as 

growing health awareness, the demand for gluten-free alternatives, and 

government initiatives promoting millets. Additionally, recent years have 

witnessed a notable increase in entrepreneurial ventures within the 

unorganized sector focused on millet-based products. Millets are typically 

divided into major and minor categories. Major millets include pearl millet, 
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finger millet, and sorghum, while minor millets encompass 

proso millet, foxtail millet, little millet, barnyard millet, 

and Kodo millet (2).  

Significance of small millets in India’s agricultural 

landscape 

Millets, a group of small-seeded grains, have been a 

traditional dietary staple in India for centuries (3, 4). The 

multifaceted landscape of Indian agriculture has long 

recognized millet as a vital source of nutrition and robust 

crops, offering a sustainable solution to the nation’s food 

security challenges (5, 6). The millet cultivation map of 

India, as shown in Fig. 1, illustrates that millets are 

cultivated across various states, spanning from Karnataka 

to Rajasthan and Tamil Nadu to Uttar Pradesh. 

Fig. 2 provides annual data on the area under cultivation, 

production and productivity of small millets from 2013–14 

to 2022–23. During this period, fluctuations are observed 

in both the cultivation area and production levels. The 

area under small millets cultivation has generally 

decreased, particularly since 2016–17. However, 

productivity, expressed in tonnes per hectare, has shown a 

modest upward trend, particularly from 2018–19 to 2022–

23, reflecting improvements in yield despite the reduction 

in cultivated area.  The decline in cultivation area could be 

attributed to the factors such as a shift to more profitable 

crops, urbanization, or changes in climate conditions that 

have affected land use patterns. 

Consumption pattern of millets 

The food and agriculture sectors of developing countries 

have undergone a significant transformation in how food 

is produced, processed, marketed, and consumed (9-11). 

The Shree Anna initiative is committed to fostering the 

cultivation and consumption of millets across India, 

enhancing nutritional quality, and promoting sustainable 

agricultural practices (12). The detailed discussion of 

consumption patterns for cereals and millet is provided 

below. 

Table 1 illustrates India's monthly per capita cereals 

consumption, revealing a notable difference between 

urban and rural populations. Rural areas consume 3.48% 

of coarse grains monthly, compared to 2.09% in urban 

areas, indicating a greater reliance on coarse grains in 

rural diets. Rice and wheat dominate cereal consumption 

in both regions, with rice slightly more favored in rural 

areas and wheat in urban regions.  

Fig. 3 presents annual consumption trend for sorghum and 

other millets from 2012 to 2022. During this period, 

sorghum consumption exhibits a clear decline, particularly 

from 2012 to 2018, before stabilizing at approximately 4.5 

to 4.6 million tonnes per year. Conversely, the 

consumption of other millets shows a consistent upward 

trend, particularly after 2016, peaking in 2022. This shift 

suggests an increasing preference for other millets over 

sorghum in recent years. Factors contributing to the 

decline in sorghum consumption include changing dietary 

habits, greater availability of more versatile millets, the 

rising popularity of rice and wheat, and perceptions of 

sorghum as a traditional or outdated grain. Additionally, 

urbanization and a preference for convenience foods may 

have reduced sorghum's appeal, given its longer 

preparation times compared to other grains. 

The data highlights a stabilized but lower level of sorghum 

consumption and a growing demand for other millets, 

reflecting changing dietary preferences and increased 

availability. The rising demand for millets is driven by 

growing health consciousness, as they are nutrient-rich, 

gluten-free, and have a lower glycemic index than 

traditional grains like rice and wheat. Furthermore, millets 

are promoted for their resilience to climate change, 

requiring less water and being more sustainable for 

cultivation (15).  

Table 2 highlights FPOs, promoted by the National Bank 

for Agriculture and Rural Development, in supporting 

millet farmers. Over 500 millet-focused start-ups and 

MSMEs collaborate closely with farmers, contributing to a 

Source: Agricoop.nic.in – 2023 (7) 

Fig. 1. Millet map of India. 

Source: Ministry of Agriculture and Farmers Welfare, Govt. of. India- 2023 (8) 

Fig. 2. Area, production and productivity of small millets (2013 – 2023). 
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fragmented yet dynamic market. The government’s 

allocations of Rs. 6.25 crores to 66 start-ups under the 

International Year of Millets (IYOM) 2023 underscores its 

commitment to increasing millet consumption and 

promoting rural development (17, 18).  

Currently, numerous start-ups are actively involved in 
promoting and developing millet-based products, 

leveraging technological innovations and physical 

offerings. The growing interest in alternative grains is 

fuelled by their nutritional benefits and environmental 

sustainability (19). Companies’ promoting healthier eating 

habits have introduced a range of RTC and RTE millet-

based food items, including noodles, vermicelli, rawa, 

porridge (kanji mix), pasta, snacks, savouries, cookies, 

cakes, nutribars, and laddus made from major and minor 

millets.  

This study's focuses on identifying the factors influencing 

consumer’s preferences for RTC and RTE small millet-

based food products will be instrumental in designing 

effective marketing strategies to boost millet 

consumption.  

Nutritional benefits and health advantages of small 

millets 

Small millets are highly nutritious grains, offering 

significant health benefits due to their high calcium 

content, dietary fiber, and antioxidants, which help 

prevent conditions such as heart disease, diabetes, and 

cancer (20). Additionally, millets are drought-resistant, 

gluten-free, and have a low glycemic index, making them 

ideal for those with specific dietary needs and for 

cultivation in regions with limited water resources (21). 

These climate-resilient grains are invaluable in addressing 

food insecurity and malnutrition (22). The gluten-free 

India Monthly per capita cereals consumption(Kg) Rice(%) Wheat(%) Coarse grains(%) Others cereals(%) 

Urban 8.05 53.20 44.53 2.09 0.19 

Rural 9.61 55.35 40.93 3.48 0.22 

Table 1. Share of rice, wheat and coarse grains in total consumption of cereals in 2022–2023 

Source: APEDA and Yes Bank (2022), ‘Indian Superfood Millets: A USD 2 Bil-

lion Export Opportunity’, Agricultural and Processed Food Products Export 

Development Authority, Ministry of Commerce & Industry, Government of 

India. https://apeda.gov.in/milletportal/ files/Indian_Superfood_Millet_ 

APEDA_Report.pdf. (14) 

Fig. 3. Annual Consumption of millet across India (2012 – 2022). 

Source: NSSO Report no. 591: Survey on Household Consumption Expenditure: 2022-23 (13) 

S. No. Name of state No. of FPOs Major millets 

1 Andhra Pradesh 22 Finger millet, Pearl millet, Foxtail millet 

2 Chhattisgarh 2 Finger millet 

3 Gujarat 3 Finger millet 

4 Haryana 5 Pearl millet 

5 Jharkhand 1 Pearl millet 

6 Karnataka 50 Finger millet, Pearl millet, Foxtail millet 

7 Madhya Pradesh 9 Finger millet 

8 Maharashtra 1 Minor millets, Sorghum 

9 Odisha 6 Finger millet 

10 Rajasthan 1 Finger millet, Pearl millet 

11 Tamil Nadu 21 Finger millet, Minor millets 

12 Telangana 6 Finger millet, Pearl millet, Foxtail millet 

13 Uttar Pradesh 1 Finger millet, Pearl millet 

14 Uttarakhand 4 Finger millet, Minor millet 

Source: National Bank for Agriculture and Rural Development-NABARD's ENGAGEMENT WITH MILLETS 2023 (16) 

Table 2. Millet FPOs promoted by NABARD in India 
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nature and low glycemic index of small millets also 

contribute to effective weight management and overall 

health improvement (23). 

RTE and RTC food products 

RTC meals are partially prepared food items that require 
the addition of specific ingredients before cooking (24). In 

contrast, RTE foods can be consumed immediately 

without any further preparation, processing, or 

bactericidal treatment, such as heating, making them 

highly convenient for today's busy consumers (25).  

The global market for RTE and RTC foods was valued at 

US$ 181.5 billion in 2023 and US$ 12.4 billion in 2022, 

respectively. These markets are projected to grow to US$ 

262.4 billion 2032 for RTE foods and US$ 15.4 billion by 

2030 for RTC foods, with a CAGR of 4.18 % and 6.9 %, 

respectively. Key drivers of this growth include increasing 

consumer demand for convenient, time-saving food 

options, rising disposable incomes, urbanization leading 

to busier lifestyles, and the growing popularity of online 

food delivery services (26, 27).  

In Indian, the market for RTE and RTC foods was valued at 

US$ 847.69 million and US$490.85 million, respectively, in 

2023. These markets are expected to grow significantly, 

with RTE foods reaching US$ 3198.81 million by 2032, 

supported by a CAGR of 15.90 %, and RTC foods projected 

to grow at a CGAR of 16.2 % (28, 29).  

The intention to consume such foods is strongly 

influenced by social influence, market availability, and 

individual preferences, highlighting the interplay between 

social and market dynamics in shaping consumer 

behaviour towards convenience food (30). 

Consumer preference and factors influencing small 

millet-based RTC and RTE products 

Ease of use and time-saving are the two most significant 

factors influencing both current and potential consumers 

of RTC meals (24). Consumer’s purchase decisions for 

millet-based products are primarily driven by price, taste, 

brand, and packaging .The products promotional offers 

have less influence compared to price and taste (31). 

Families with higher income and older age groups are 

more willing to pay a premium for millet-based products 

due to their nutritional value and health benefits (32). 

Urban consumers are motivated to purchase millet 

products for their nutritional quality, while rural 

consumers prefer millet products for their affordability 

(33). RTC millet flakes made from little millet are 

particularly well-acceptable by modern consumers due to 

their sensory appeal and long shelf life (34).  

Urban consumers prioritize the nutritional and health 

benefits of millet such as foxtail and little millet, while 

rural consumers often regard these grains as staple foods, 

with price being a significant consideration for both 

groups (35). The growing awareness of millets is linked to 

their perceived health benefits, particularly in preventing 

type 2 diabetes, with social media and word-of-mouth 

being key sources of information (36). The development of 

millet-based RTC and RTE products is driven by their 

nutritional richness and the need to address food security 

challenges, with food scientists showing increasing 

interest in creating convenience foods that cater to both 

traditional and modern consumer needs (37).  

Price had less influence on consumer choice for RTC 

products compared to factors such as ease of cooking, 

convenience, time-saving, and satisfaction. Consumers 

tend to purchase such products only if they catch their eye 

in stores, which means that manufacturers should 

emphasize attractive packaging and sales promotions (38). 

The factors influencing consumer behavior and 

acceptance of millet products indicate that health benefits 

are the primary motivators for consumption, while high 

prices and flavor preferences significantly impact 

purchasing decisions (39). Consumers are increasingly 

motivated by the nutritional advantages of millet (2). RTE 

foods, which save time compared to homemade meals, 

are highly motivating, as time is a valuable resource in 

today's fast-paced lifestyle (40).  

Effective packaging is crucial in determining a product’s 

shelf life.. Packaging systems that extend shelf life include 

vacuum sealing, modified atmosphere packaging (MAP), 

and the use of barrier films (41). 

The objectives of the study are as follows: 

To study consumer preference for RTC and RTE small 
millet-based food products. 

To study the factors influencing consumers’ decisions to 

purchase small millet-based food products. 

 

Materials and Methods 

Study area 

A sample of 100 consumers from the Namakkal District, 

specifically in the Rasipuram, Tiruchengode, and 

Sendamangalam blocks of South India, was selected for 

the study using purposive sampling. The participants 

represented a diverse range of age groups and income 

levels, enhancing the inclusiveness and representativeness 

of the study. Data were collected through personal 

interviews conducted at points of sale, facilitating direct 

interaction with respondents. A structured questionnaire 

was employed, covering 10 ranking factors (Table 3) 

alongside demographic details such as gender, age, family 

size, education, and family annual income, to assess 

consumer preferences for small millet-based (RTC) and 

(RTE) food products. 

The frequency of factors considered in various studies is 
provided in Table 3. To ensure clarity and relevance, a pilot 

study involving 30 participants was conducted to refine 

the questionnaire. Based on the pilot study results, 

questions were adjusted to enhance the accuracy and 

reliability of the main study. The collected data were 

coded and entered into a Microsoft Excel spreadsheet, 

with further statistical analysis conducted using IBM SPSS 

version and R-Studio. A Chi-Square test was performed to 

assess the association between demographic factors and 

consumer preferences. The key factors influencing 

consumer’s decisions to purchase small millet-based RTC 
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and RTE food products were identified using the Plackett-

Luce model. 

Ethical clearance for the study was obtained from the 

relevant university authorities, adhering to the 

fundamental ethical principles of respect for persons, 

beneficence, and justice. Participant anonymity and 

confidentiality were strictly maintained, and informed 

consent was obtained from all respondents prior to their 

participation. 

Plackett-Luce model 

The Plackett-Luce model is a statistical framework 

designed for analysing and interpreting ranked data. It is 

particularly valuable in situations where respondents rank 

multiple items, as it enables the modelling of the 

probability of various ranking outcomes based on 

underlying parameters associated with the items. 

Model Description 

The Plackett-Luce model assumes that each item in a set is 

Authors Quality 
Nutritional 
Benefits 

Offer on 
the 
product 

Price Brand 
Time-
Saving 

Taste Packaging Availability Variety 

(24) ✔     ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

(38) ✔ ✔ ✔     ✔ ✔    ✔    

(39) ✔  ✔   ✔    ✔  ✔   ✔ ✔  

(40)   ✔ ✔ ✔   ✔      ✔  

(42) ✔ ✔     ✔   ✔ ✔    ✔ 

(43) ✔     ✔ ✔ ✔ ✔ ✔     

(44) ✔ ✔ ✔ ✔   ✔  ✔  ✔      

(45) ✔     ✔ ✔  ✔    ✔    ✔ 

(46) ✔ ✔ ✔  ✔  ✔ ✔ ✔  ✔ ✔ ✔ 

(47) ✔  ✔  ✔ 
  

  
✔  ✔  ✔  

(48) 
✔ 

  
✔   ✔ ✔   ✔ ✔     

(49) ✔ ✔       ✔ ✔   ✔ ✔  

(50) ✔     ✔  ✔   ✔ ✔ ✔   

(51) ✔ ✔   ✔ ✔  ✔   ✔     

(52) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

(53) ✔  ✔ ✔ ✔    ✔ ✔    ✔   

(54) ✔ ✔   ✔      ✔ ✔ ✔  ✔ 

(55) ✔  ✔   ✔ ✔ ✔ ✔     ✔ 

(56) ✔ ✔       ✔ ✔ ✔ ✔    

(57)   ✔   ✔    ✔ ✔ ✔  ✔ ✔ 

(58) ✔       ✔ ✔ ✔  ✔ ✔   

(59) ✔ ✔   ✔  ✔   ✔  ✔   ✔ 

(60)         ✔ ✔ ✔    ✔ ✔  

(61) ✔  ✔    ✔    ✔  ✔    ✔   

(62)       ✔    ✔  ✔ ✔ ✔  ✔  

(63) ✔  ✔ ✔ ✔ ✔    ✔ ✔     

(64) ✔ ✔   ✔   ✔  ✔       

(65)   ✔     ✔ ✔ ✔  ✔   ✔  

(66) ✔  ✔    ✔  ✔        ✔    

Table 3. Frequency of factors in various studies 
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associated with an intrinsic parameter, commonly referred 

to as a "worth" parameter, which reflects the item’s 

likelihood of being ranked higher than other. The model’s 

probability structure is expressed as follows: 

Given a set of n items, let θi  represent the worth parameter 

of item i. For a specific ranking of these items, representing 

as (i1,i2,…,in), the probability of observing this ranking is 

given by: 

 

 
where:  

i1,i2,…,in  represents the observed ranking of items, with i1 

being the highest-ranked and in being the lowest-ranked 

item. 

θi>0 for all i, signifying the non-negative worth parameters 

of the items (67). 

In this study, the Plackett-Luce model was employed to 

identify the key factors influencing consumer preference 

for purchasing RTC and RTE small millet-based food 

products. 

 

Result  

Descriptive Statistics  

Demographic characteristics of the respondents 

Table 4 presents the demographic characteristics of the 

100 respondents. Among the participants, 40% were 

female and 60% were male. Regarding age distributions, 

36% of the respondents were aged between 18 to 24 years, 

32% were in the 25 to 34 age group, 14% were aged 35 to 

44, 16% were between 45 to 54, and 2% were above 55 

years, representing the smallest age group.  

In terms of education,12% of respondents had completed 

primary-level education, 14% had secondary-level 

education, 59% were graduates, 11% held postgraduate 

degree, and 4% were illiterate. Employment data revealed 

that 45% of respondents were employed, 24% were 

students, and 31% were homemakers. Family size data 

showed that 6% of respondents had a family size of two 

members, 27% had three members, 47% had four 

members, and 20% had more than 5 members. Most of 

these families were nuclear or extended.  

Regarding annual family income, 19% of respondents 

reported an income of ₹ 80,000 to ₹ 1 lakh, 24% earned 

₹60,000 to ₹80,000, 39% had an income of ₹1 lakh to ₹ 5 

lakhs, and 18% reported an income exceeding ₹5 lakhs. 

Chi-square test 

Table 5 presents the Chi-Square values and p-values for 

various demographic factors influencing consumer 

preferences for RTC and RTE small millet-based food 

products. The p-values highlight significant heterogeneity 

in preferences concerning gender and education, as these 

factors were statistically significant (p = 0.001** and p = 

0.002**, respectively). This indicates that consumer 

preferences varied significantly across different gender 

and education levels.  

In contrast, age and annual income did not show any 

significant relationship with consumer preferences (p = 

0.259 and p = 0.474, respectively), indicating uniformity in 

preferences across these demographic groups. These 

findings align with other studies that identified age, 

education, and other demographic characteristics as 

critical factors shaping consumers preferences (68, 69). For 

instance, elderly women and women with obesity were 

found to be more inclined to pay premium prices for 

healthier food options (68). Additionally, consumer 

understands the nutritional claims, familiarity with food 

items, and nutritional knowledge were also identified as 

important determinants of food choices (69, 70). 

Plackett-Luce model factors 

Table 6 highlights the factors influencing consumer 

preferences for RTC and RTE small millet-based food 

products. The analysis revealed that quality (p < 0.001**), 

availability (p < 0.001**), taste (p = 0.031*), and price (p < 

0.001**) were significant factors, suggesting that these 

Variables Frequency % 

Gender     

Male 60 60% 

Female 40 40% 

Age     

18-24 36 36% 

25-34 32 32% 

35-44 14 14% 

45-54 16 16% 

Above 55 2 2% 

Education     

illiterate 4 4% 

Primary level* 12 12% 

Secondary level* 14 14% 

Graduate 59 59% 

Post graduate 11 11% 

Job     

Employed 45 45% 

students 24 24% 

Home maker 31 31% 

Family size     

2 members 6 6% 

3 members 27 27% 

4 members 47 47% 

Above5 members 20 20% 

Annual income     

Rs.60,000 to Rs.80,000 24 24% 

Rs.80,000 to Rs.1lakh 19 19% 

Rs.100,000 to Rs. 5lakh 39 39% 

above 500,000 18 18% 

*Note: primary level 1st to 8th, secondary level education 9th & 12th, PUC, 
Diploma and other equivalent studies 

Table 4. Demographic characteristics of the respondents 

S. No Particulars Chi-Square Value 

 

1 Gender 19.232           0.001** 

2 Age 14.694            0.259 

3 Annual Income 8.614            0.474 

4 Education 31.453            0.002** 

Table 5. Association between consumer preference and demographic char-
acteristics 

  **Significance at 0.01 level 
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attributes play a crucial role in shaping consumer 

preferences. Although not statistically significant, brand 

also influenced consumer preference due to its high 

perceived value.  

Nutritional benefits (p = 0.051), brand (p = 0.050), and time

-saving (p = 0.055) approached significance, indicating 

their potential importance, though not statistically 

confirmed. Conversely, factors such as product offer (p = 

0.410), packaging (p = 0.124), and variety (p = 0.215) 

showed no significant impact, suggesting that these 

attributes do not strongly influence consumer choices. 

Overall, quality, availability, taste, and price are key 

drivers of consumer preferences, while other factors 

demonstrate lesser or no influence. The findings are 

consistent with similar studies, which indicate that 

consumer preferences for food and restaurants choices 

are influenced by various factors. Quality attributes such 

as taste, price, healthiness, and nutritional claims play 

important roles in food choices (70, 71). Additionally, value 

emerged as a significant consideration alongside food 

quality. To enhance consumer perceptions of value, 

strategies such as competitive pricing, improved product 

quality, transparent information about sourcing and 

production processes, and loyalty programs can be 

effective (72). 

 

Conclusion and Recommendation 

In this study, we assessed the factors influencing 

consumer preferences for small millet-based RTC and RTE 

food products in India. The findings highlight that factor 

such as availability, quality, price, and brand significantly 

impact consumer choices, indicating that these attributes 

play a crucial role in driving demand for millet-based 

products. Given the growing consumer preference for 

small millet-based products, producers and marketers 

should prioritize improving product availability while 

maintaining high quality at competitive prices. Enhancing 

taste profiles and leveraging branding strategies could 

further attract health-conscious consumers, especially as 

nutritional benefits and time-saving conveniences become 

increasingly valued.  

To capitalize on these insights, stakeholders in the small 

millet industry should focus on scaling up production 

while ensuring consistent quality. Additionally, RTC and 

RTE millet-based products should be priced reasonably, 

and retailers should maintain adequate stock levels. 

Marketing efforts should highlight the health benefits and 

convenience of small millet-based products, targeting 

both rural and urban consumers. Investing in attractive 

packaging and expanding product variety could further 

strengthen consumer appeal.  

Moreover, policymakers should consider supporting 

initiatives to enhance the supply chain infrastructure for 

small millets, improving access to markets and reducing 

transaction costs. Encouraging consumer awareness 

about the nutritional advantages of small millets and 

promoting their inclusion in daily diets could also drive 

sustained demand, supporting the growth of the small 

millet market in India. Ultimately, by aligning product 

attributes with consumer preferences, the small millet 

industry can better meet the needs of diverse consumer 

segments, fostering wider adoption and contributing to 

the overall growth of the market. Future studies with 

larger sample sizes, including both rural and urban 

consumers, may reveal regional differences in consumer 

preferences, offering further insights. 
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