


Urban Perspectives on Dairy Farming and Milk Consumption: A Study in Chitrakoot District of Bundelkhand Region, India 

Abstract
The dairy farming in India are significantly supported by small-scale and marginal farmers for producing milk. The growing commercialization of dairy farming, variety of products, education, consumer awareness and limitless access to any other information may have played an important role towards consumer’s perception and their buying behavior for milk products.  In the present study, 120 milk consuming households were surveyed with the help of a structured and pre-tested questionnaire to construct Perception Index towards dairy farming and milk consumption in Chitrakoot district. The over-all perception index was found 67.71 which indicated that consumers have a positive perception towards the milk consumption and dairy farming.  Consumer households recorded higher positive perception towards economic benefits (76.58) followed by nutritional and health implications of milk (75.73).  They, nevertheless, were worried by milk safety (55.91) and its ethics (58.80).  To ensure the long-term sustainability of the dairy sector in India, consumer awareness programs, inspection of milk products, quality control management are necessary to remove the apprehensions in the mind of consumers.
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INTRODUCTION
Dairy farming is a traditional part of the Indian agricultural system.  It holds a prominent position because of its major contribution to Gross Domestic Product of livestock sector and providing livelihood to millions of rural households (Das et al., 2020; Hegde, 2018). Besides food security, dairy provides income as well as nutritional security to the household (Smith et al., 2013). Milk contains a number of naturally occurring components including proteins, fats, carbohydrates, vitamins, and minerals that are essential in human growth, maturation as well as health. It is instrumental in enhancing nutritional security, particularly in the developing world where it is considered as a major source of high-quality protein and calcium. In addition to the direct consumption, milk promotes a variety of dairy products such as cheese, butter, yogurt, and milk powder, enhancing both food diversity and sustainability of the economy (Verma and Bhattacharya, 2021).  At the global level, there has been an upward trend in milk production as a result of population growth, urbanization, increased purchasing power and altering diet preferences. Milk production in the world exceeded 950 million tonnes in 2023, with India being the world leader, representing about 24 percent of the total global production (FAO, 2024). Demand of milk has also been increasing due to the need to eliminate malnutrition and also because of the role it plays in supporting smallholder farmers and in developing rural economies. To satisfy this growing demand and cause minimal environmental impacts, sustainable and efficient dairy production practices are becoming more emphasized. High milk yielding crossbred, artificial insemination, scientific methodology and an improved quality of fodder were introduced in the country to gain self-reliance in dairy production (Mondal et al., 2022)

Dairy farming is an important livelihood in Bundelkhand and the climate-induced challenges in the region directly influence the well-being of farmers and their animals ( Suryawanshi et al., 2025). Therefore, it is necessary to expand the focus on food and nutritional security in order to embrace a sustainable living approach (Mishra et al., 2025). Chitrakoot district in the Bundelkand  region in the state of Uttar Pradesh and Madhya Pradesh is a rural-based economy where agriculture and allied sectors like dairy farming are the major sources of livelihood. Dairy is important in nutritional security and revenue generation of rural families. A majority of the dairy farmers in the district are smallholders operating under the smallholder dairy systems where they keep 2-5 indigenous or crossbred cattle and buffaloes. Sahiwal, Gir, and local non-descript cattle, Murrah, and local buffaloes are the main breeds. 

Milk is used in its liquid form as well as processed into ghee, curd, and paneer to be used in the home and to be sold in local markets. Low productivity caused by poor breed quality, insufficient food and fodder resources, and inefficient veterinary services and the absence of systematic milk marketing channels are among the challenges facing the dairy sector (Pathak et al., 2024). Nevertheless, as the urban centers (such as Chitrakoot Dham) and surrounding towns increase in demand, the growth can be facilitated by enhancing the breeding programs, scientific dairy management training, and implementation of cooperative milk collection systems. The intervention of government and NGOs, such as the programs of the National Dairy Development Board (NDDB) and Rashtriya Gokul Mission, are focused on increasing milk production, supporting the cold chain system, and increasing the accessibility of the markets to farmers.

In addition to change in the production system, the tastes and preferences of consumers are also evolving due to changes in lifestyles and increase in health aversions.  To address the various needs of consumers, there are varieties of milk in the dairy market such as cow milk, desi cow milk, organic milk, low fat milk among others. Various product categories such as health drinks, fortified foods and dairy analogues are also in the market (Aggarwal and Banerjee, 2019). The urban consumers, especially younger generations are becoming more interested in value-added dairy products, which are more convenient, functional in nutrition and support their lifestyle. Milk marketing is refocusing on sustainability, animal welfare and traceability, and such issues are reshaping milk as a product in the market market. As reported by FAO (2024), competition in the dairy industry sector with plant-based alternatives is not likely to restrain the ongoing dairy consumption growth in those emerging economies because of the increase in income levels, urban population, and existing cultural eating patterns. This means that although there are changes in the perceptions, the demand of milk as well as the dairy products has not been reduced, it has just become less monolithic (Atabek  and Atabek, 2019).  
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MATERIALS AND METHODS

The study was conducted in the Chitrakoot district of Bundelkhand region, known for its frequent exposure to climate variability and where approximately 80% of the area is under dryland farming. Livestock farming also faces significant obstacles, with feed shortages susceptibility of high-yielding breeds to climate stress, and breeding issues being major concerns (Yadav, et. al., 2025). A total of 120 respondents had been taken in the study. A descriptive research design was employed to assess dairy farmers' knowledge regarding milk consumption. A total of 32 statements were selected through expert opinion for assessing the perception out of which 10 statements related to nutrition and health effects, 6 from safety concerns, 4 from economic benefits, 7 from ethical concerns and 5 from environmental effects were considered as the most relevant. During survey administration to the respondents, these statements were rated on five-point continuum strongly disagree (1), disagree (2), neither agree nor disagree (3), agree (4), and strongly agree (5) (Mondal, et al, 2022). Perception Index was calculated by using the formula given by Chatterjee & Mondal, 2022.


  



    

Primary data was gathered through a structured and pre-tested questionnaire regarding perceptions of milk consumers on milk and dairy farming. The collected data were analyzed using statistical tools such as mean, frequency, standard deviation and range to draw conclusions.

RESULTS 
Findings related to the perception of milk consumers on milk and dairy farming are presented in Table 1. The value of overall perception index for dairy farming and milk consumption was calculated as 67.71. A higher perception index score indicates that dairy farming and consumption of milk were positively perceived by the consumers. Consumer households had highest perception towards economic benefits of dairy farming (76.58) followed by  nutrition and health effects of milk (75.73), environmental aspects (71.56),  ethical concern (58.80) and its safety concern (55.91).

Table-1: Perception of milk consumers on milk and dairy farming

	S.No.
	Statements
	Mean
	SD
	PAI

	Nutrition and Health

	1.
	Milk  is  essential  for  proper  development  of  children
	4.325
	0.74
	86.5

	2.
	Milk  should  be  consumed  for  maintaining  healthy  teeth  and  bones
	4.383
	0.71
	87.67

	3.
	Regular  consumption  of  milk  is  essential  for  leading  a  healthy  lifestyle  in  the  modern  world
	4.333
	0.70
	86.67

	4.
	Milk  consumption  is  necessary  even  for  adults
	3.667
	1.03
	73.33

	5.
	Regular  consumption  of  milk  &  milk  products  can’t  lead  to  obesity
	3.017
	1.15
	60.33

	6.
	Regular  consumption  of  milk  &  milk  products  can’t  lead  to  diabetes
	3.442
	1.15
	68.33

	7.
	Milk  consumption  is  necessary  for  pregnant  women
	4.000
	1.04
	80.00

	8.
	Regular  consumption  of  milk  &  milk  products  can’t  lead  to  heart  disease
	4.275
	0.89
	85.50

	9.
	Fat present in milk  is  healthy.
	2.508
	1.10
	50.17

	10.
	Milk  does  not  have  any  negative  health  effect
	3.942
	1.18
	78.83

	                                                                                                      Average
	75.73

	Safety Concern

	11.
	Majority  of  the  milk  available  in  India  is  safe  for  consumption
	1.967
	1.087
	39.33

	12.
	Antibiotic  and  pesticide  residues  are  not  emerging  as  a  problem  in  the  case  of  milk
	2.142
	1.098
	42.83

	13.
	Milk  adulteration  is  not  a  serious  problem  during  festivals
	2.208
	1.102
	44.17

	14.
	Milk  is  not  one  of  the  most  adulterated  food  products.
	3.025
	1.313
	60.50

	15.
	Branded  and  packed  milk  are  safe  and  adulterant  free
	3.483
	1.284
	69.67

	16.
	Milk  vendors  in  India  are  not  reliable  and  they  adulterate  milk  with  harmful  chemicals.
	3.950
	1.102
	79.00

	                                                                                                     Average
	55.91

	Economic Benefits

	17.
	Government  should  promote  dairying  as  it  is  an  important  source  of  income  and  employmen
	4.1
	0.978
	82.00

	18.
	Dairy  helps  in  providing  income  to  the  small  and  marginal  farmers.
	4.408
	0.758
	88.17

	19.
	Dairy  does  not  promote  rural  development  and  ensures  sustainable  rural  livelihood.
	2.375
	1.057
	47.50

	20.
	Export  of  milk  and  other  dairy  products  positively  adds  in  the  Indian  economy
	4.443
	0.92
	88.67

	                                                                                                     Average
	76.58

	Ethical Concern

	21.
	There  is  no  harm  in  rearing  dairy  animals  for  commercial  purpose.
	4.04
	1.083
	80.83

	22.
	Rearing  of  old  cattle  is  not  a  burden  for  family
	3.142
	1.343
	62.83

	23.
	Sufficient  space  is  available  for  animals  in  dairy  farms
	2.225
	1.144
	44.50

	24.
	Artificial  insemination  should  be  done  for  improving  milk  yield
	3
	1.155
	60.00

	25.
	Male  dairy  animal  should  not  be  reared  as  they  are  not  profitable
	2.083
	1.122
	41.67

	26.
	Animals/  Breeds  having  lower  productivity  should  not  be  reared
	2.242
	1.083
	44.83

	27.
	There  is  an  ethical  concern  in  drinking  milk  of  dairy  animals
	3.85
	1.216
	77.00

	                                                                                                     Average
	58.80

	Environmental Effects

	28.
	By-products  of  dairy  are  important  for  organic  agriculture  and  for  generating  renewable  energy
	4.4
	0.712
	88.00

	29.
	Dairy  farming  has  no  negative  effect  on  environment
	3.017
	1.211
	60.33

	30.
	Poor  handling  of  dung  and  other  waste  does  not  degrade  local  resources
	4.017
	1.118
	80.33

	31.
	Milk  has  less  water  footprint  than  plant-based  foods
	3.058
	1.24
	61.17

	32.
	Dairy  farming  does  not  contribute  to  greenhouse  gas  emissions
	3.4
	1.281
	68.00

	                                                                                            Average
	71.56

	                                                                                        Overall Perception Index
	67.71




Nutritional and health effects of milk
The perception of consumers regarding nutrition and health was measured using ten key statements. The Perceived Attribute Index (PAI) ranged from 50.17 to 87.67, with mean scores varying between 2.508 and 4.383. The highest PAI was observed for the statement “Milk should be consumed for maintaining healthy teeth and bones” (87.67), followed closely by “Milk is essential for proper development of children” (86.50) and “Regular consumption of milk is essential for leading a healthy lifestyle” (86.67). Similarly, the importance of milk for pregnant women (PAI 80.00) and the perception that milk does not cause heart disease (85.50) also received strong agreement. On the other hand, relatively lower agreement was observed for the statements “Fat present in milk is healthy” (PAI 50.17), “Regular consumption of milk & milk products can’t lead to obesity” (PAI 60.33), and “Milk & milk products can’t lead to diabetes” (PAI 68.33). These findings indicate that while consumers strongly believe in the nutritional and health-promoting properties of milk, doubts remain regarding its fat content and possible role in lifestyle diseases. On the behalf of entire statements, the average perception index was observed 75.73.
Safety and Adulteration Perceptions
The analysis of consumer opinions on milk safety and adulteration (Table 1) reveals a contrasting trend. The lowest PAI values were observed for “Majority of the milk available in India is safe for consumption” (PAI = 39.33) and “Antibiotic and pesticide residues are not emerging as a problem in milk” (PAI = 42.83). Similarly, “Milk adulteration is not a serious problem during festivals” recorded a low PAI of 44.17. In contrast, consumers showed relatively higher trust in processed milk, as indicated by the statement “Branded and packed milk is safe and adulterant free” (PAI = 69.67). However, the highest PAI (79.00) was associated with the belief that “Milk vendors in India are not reliable and they adulterate milk with harmful chemicals,” clearly reflecting consumer distrust in unorganized milk supply chains. On the behalf of entire statements, the average perception index was observed 55.91.
Economic Benefits
Dairy farming play an important role in Indian’s economy. The statement “Export of milk and other dairy products positively adds in the Indian economy” received the highest PAI (88.67, Mean = 4.443), followed closely by “Dairy helps in providing income to the small and marginal farmers” (PAI = 88.17, Mean = 4.408). This highlights the strong recognition of dairying as a crucial contributor to both the national economy and farmer livelihoods. Similarly, the statement “Government should promote dairying as it is an important source of income and employment” also received strong agreement (PAI = 82.00, Mean = 4.100). On the contrary, disagreement was expressed with the statement “Dairy does not promote rural development and ensure sustainable rural livelihood” (PAI = 47.50, Mean = 2.375), indicating that respondents largely believe dairying plays a key role in strengthening rural development and livelihood security.
Ethical Concern
The perception of respondents towards ethical aspects of dairying was assessed (Table-1). The statement “There is no harm in rearing dairy animals for commercial purpose” received a high PAI of 80.83 (Mean = 4.04), showing strong acceptance of dairying as a commercial activity. Similarly, the statement “There is an ethical concern in drinking milk of dairy animals” also recorded a high PAI of 77.00 (Mean = 3.85), indicating that some consumers are sensitive towards ethical issues linked with animal exploitation for milk. Moderate agreement was observed for “Rearing of old cattle is not a burden for family” (PAI = 62.83, Mean = 3.142) and “Artificial insemination should be done for improving milk yield” (PAI = 60.00, Mean = 3.00). On the other hand, low PAI values were found for statements such as “Sufficient space is available for animals in dairy farms” (PAI = 44.50), “Male dairy animal should not be reared as they are not profitable” (PAI = 41.67), and “Animals/Breeds having lower productivity should not be reared” (PAI = 44.83). These findings reveal that respondents perceive space constraints and profitability issues as important challenges in dairying.
Environmental Aspects 
The analysis of consumer perceptions regarding environmental aspects of dairying revealed mixed opinions. The statement “By-products of dairy are important for organic agriculture and for generating renewable energy” recorded the highest PAI (88.00, Mean = 4.40), highlighting strong agreement on the positive role of dairy by-products in sustainable farming and energy production. Similarly, “Poor handling of dung and other waste does not degrade local resources” received a relatively high PAI (80.33, Mean = 4.017), suggesting confidence in the recycling potential of dairy waste when managed properly. On the other hand, moderate agreement was observed for statements such as “Dairy farming does not contribute to greenhouse gas emissions” (PAI = 68.00, Mean = 3.40), “Milk has less water footprint than plant-based foods” (PAI = 61.17, Mean = 3.058), and “Dairy farming has no negative effect on environment” (PAI = 60.33, Mean = 3.017). These findings reflect uncertainty or skepticism regarding the environmental sustainability of dairying.

Figure-1: Perception Index
DISCUSSION
The findings clearly suggest that dairying is perceived as an essential pillar of the rural economy in India. Respondents strongly acknowledged its role in providing employment and income to small and marginal farmers, which aligns with earlier studies highlighting livestock as a reliable and inclusive source of rural income. The high PAI values for statements linked to economic contribution and exports indicate that people are aware of the growing significance of the dairy sector, not just for household livelihood but also for its contribution to the national GDP and foreign exchange earnings (Upadhyay et al., 2014; Singh et al., 2017).  It is also revealed that milk is widely perceived as a vital component of human health and nutrition, especially for children, bone development, and pregnancy. High mean scores and PAIs (>80%) in these areas demonstrate that consumers acknowledge the long-standing scientific evidence linking milk with growth, calcium intake, and maternal health. This aligns with findings from nutritional studies that emphasize milk as a cost-effective and accessible source of protein, vitamins, and minerals. However, the lower PAI values concerning obesity, diabetes, and fat content highlight emerging health concerns. Modern consumers are increasingly aware of the risks associated with saturated fat and overconsumption of dairy products, which may explain the hesitation in fully endorsing milk as risk-free (Mondal et al., 2022; Chaterjee and Mishra, 2018). This shift in perception resonates with global dietary transitions, where health-conscious individuals seek alternatives such as low-fat, toned, or plant-based milk. The findings highlight significant consumer distrust regarding milk safety in India. Very low PAI values (<45%) reflect widespread skepticism about the safety of raw or loosely sold milk, particularly concerns over pesticide and antibiotic residues and adulteration during festivals, a period often associated with higher demand and compromised quality. Moderate confidence was observed in branded and packaged milk, suggesting that consumers perceive industrial processing and quality checks as comparatively safer than unorganized milk supply chains. However, the perception that milk vendors are unreliable and often adulterate milk (PAI = 79.00) reinforces the lack of trust in traditional milk distribution channels. The respondents generally viewed that the dairy animal rearing as a socially and economically acceptable practice, which is consistent with the long-standing tradition of livestock rearing in rural India. The high PAI for commercial dairying suggests its acceptance as a viable livelihood option. However, the considerable agreement on the statement regarding ethical concerns of drinking milk suggests that consumer awareness is expanding to include animal welfare and ethical consumption debates, a trend observed globally with rising discussions on veganism and sustainable livestock practices (Hegde, 2018; Yadav et al., 2025).
The respondents strongly value the positive environmental services of dairying, particularly the use of dairy by-products (dung, slurry, residues) for organic agriculture and renewable energy production. This aligns with evidence from sustainable farming systems where livestock waste is converted into bio-fertilizer and biogas, contributing to circular agriculture and reducing dependency on chemical inputs (Mishra et al., 2025). However, moderate PAI values for statements related to greenhouse gas (GHG) emissions, water footprint, and overall environmental impact highlight a degree of awareness about the ecological costs of dairying. Scientific studies show that dairy farming is a significant contributor to methane and nitrous oxide emissions and has a considerable water footprint. The respondents’ moderate agreement suggests that while they recognize these concerns, many may not have full clarity on the extent of environmental impacts compared to plant-based foods.
CONCLUSION
The study highlights diverse consumer perceptions regarding milk and dairying in India. Respondents strongly acknowledged the nutritional and health benefits of milk, particularly for children, pregnant women, and bone health, reflecting its continued importance in diets. However, concerns regarding milk fat, obesity, diabetes, and other lifestyle-related health issues indicate the need for awareness on balanced milk consumption and scientific clarification on its role in nutrition. Perceptions related to milk safety and adulteration revealed significant distrust in unorganized supply chains, with low confidence in the safety of loose milk and concerns over pesticide residues and adulteration during festivals. Conversely, branded and packaged milk was viewed as relatively safer, pointing towards a consumer preference for regulated and quality-assured dairy products. Dairying was widely recognized as an important source of income, employment, and rural development, particularly for small and marginal farmers, while its contribution to the national economy through exports was also well acknowledged. Similarly, most respondents agreed that commercial dairy animal rearing is acceptable, though challenges such as space constraints, handling of non-productive animals, and ethical concerns related to animal welfare were evident. On environmental aspects, respondents expressed strong agreement on the positive role of dairy by-products in organic agriculture and renewable energy generation, but showed mixed opinions regarding the sector’s contribution to greenhouse gas emissions, water footprint, and environmental impacts.
Overall, the findings suggest that while milk and dairying are highly valued for their nutritional, economic, and livelihood roles, issues related to food safety, adulteration, environmental sustainability, and ethical concerns remain important in shaping consumer attitudes. Strengthening regulatory frameworks, promoting sustainable dairy practices, and conducting consumer awareness programs can help bridge these gaps and ensure the long-term sustainability of the dairy sector in India.
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