


Assessment of milk production and per capita growth in Northeast India

ABSTRACT
[bookmark: _GoBack]Background and Aims: The dairy sector in Northeast India continue to face challenges with regard to the low and inconsistent milk production and low per capita availability, leading to high dependence on imports from other states. This study examines long-term growth in milk production and per capita availability using Compound Annual Growth Rate (CAGR). The milk production in the Northeastern states makes up only 0.70 percent of the country’s total milk output. Assam leads regional production, followed by Tripura, while states like Mizoram and Arunachal Pradesh contribute minimally. The region’s per capita availability is 71 g/day. Increasing urbanization, changing lifestyles, and rising purchasing power are driving higher demand for milk and dairy products, creating new market opportunities. However, problems with marketing, processing infrastructure, and perceptions of quality limit growth. 
Study design:  The study is a secondary time series data, designed to study the milk production and per capita growth in the Northeastern states. The study on this region is important as milk production is fluctuating over the years despite an increase in milk production nationwide. 
Place and Duration of Study: Northeast India, for the period 2010-2023.
Methodology: Compound Annual Growth Rate (CAGR) is a measure that shows the average annual growth rate of a variable over a period of time, assuming the growth happened at a steady (compounded) rate each year. To study the spatio-temporal productivity dynamics of milk production and per capita availability in different states of the Northeastern region, the exponential growth equation was used to compute the annual growth rates.
Results and conclusion: The regional average growth fluctuates between small positive values and several negative values. While some states contribute to regional improvement, widespread negative values in recent years between 2020-2023 indicate a decreasing trend, especially in states like Arunachal Pradesh, Manipur, Nagaland, and Mizoram. Outliers in the per capita availability are observed in Arunachal Pradesh throughout the study period. Assam is the leading milk producer in the region, followed by Tripura, which contributes about 62.74% and 11.76%, respectively, to the country’s total milk production among the northeastern states. 
Keywords: Dairy, Dairy cooperatives, Growth rate, Northeast India 
1. INTRODUCTION
India is the world’s largest milk producer, with 239.30 million metric tons (MT) of milk and a per capita availability of 471 g/day (NDDB, 2024). Milk production and dairy farming hold significant importance as subsidiary occupations of agriculture. They generate employment, strengthen the national economy, and provide income to both urban and rural areas (Pasar et al. 2024). Although the country is self-sufficient in milk production, there are significant regional differences in northeastern (NE) India. Dairy farming in Northeast India presents a unique combination of growth possibilities and operational challenges. Dominated by small-scale, traditional rearing systems, the region faces issues like low productivity and infrastructure gaps. In this region, milk and milk products are supplied through a combination of local production, leading dairy cooperatives, and private dairies. Some dairy brands present in the Northeast include Purabi in Assam, Gomati in Tripura, DIMUL in Nagaland, Na Ri in Meghalaya, Chumthang in Manipur, MULCO in Mizoram, Nyukmadung in Arunachal, and Kanchenjunga in Sikkim.
Traditionally, farmers in NE rely on agricultural cultivation. However, dairy farming has become an important activity in the region, offering numerous investment opportunities. Northeast India has diverse geographical features, including hills, plains, and valleys, which influence dairy farming practices. Although smaller in scale compared to other parts of the country, the dairy sector in Northeast India significantly supports local livelihoods and nutrition. Due to small landholdings and limited alternative income sources, dairy farming and livestock enterprises are particularly vital in this region (Priscilla et al. 2017). The region faces issues like low productivity, lack of fodder, low adoption of improved breeds, cooperative challenges, and reliance on milk imports from other states. A study conducted by Malsawmdawngliana and Rahman (2016) has emphasised the necessity of training on vaccination, deworming, Artificial insemination, fodder growth, herd recording, etc., for improving the productivity in the region.
The future of processed milk and related industries in the area looks promising, supported by initiatives like the Government of India’s Act East Policy, the Free Trade Agreement with ASEAN, and the Pan Asian Highway. The region’s strategic location, sharing 98 percent of its borders with neighbouring countries, offers significant export opportunities and enhances its economic potential. Consumption of milk and milk products is low in the region. Nonetheless, with the increasing per capita income and changing lifestyle, the demand for milk and milk products is rising (Feroze et al. 2010). The projected household demand in 2030 indicates significant market potential for dairy products in the Northeastern States (NDDB, 2021). This study aims to study the trends of milk production and per capita availability in Northeastern India.
2. METHODOLOGY
2.1 Compound annual growth rate (CAGR)
Compound Annual Growth Rate (CAGR) is a measure that shows the average annual growth rate of a variable over a period of time, assuming the growth happened at a steady (compounded) rate each year. It gives a single percentage figure that indicates the average yearly rate at which the variable has grown during the specified period. To study the spatio-temporal productivity dynamics of milk production and per capita availability in different states of the Northeastern region, the exponential growth equation of the following form was used to compute the annual growth rates; 
Y =bct ……… (I)
Where Y = production in the 1st year, 
b = intercept
t = year (time period) (say t = 1,2,3,…,n) 
c = 1 + r/100, where ‘r’ is the annual percentage of compound growth rate of production and per capita availability per annum.
By taking logarithms on both sides of the equation, it has been reduced to the following linear form with log ‘Y’ as the dependent variable and ‘t’ as the independent variable; 
logYt = log b + t log c 
For convenience, if we put ‘log b’ = B and ‘log c’ = C, then this can be written as;
logYt = B + C t………(II) 
This is semi-log function with time ‘t’ as the independent variable. Using the OLS technique, we have normal equations of the type
∑log Yt =nB + C ∑t 
∑log Yt t = B ∑ t + C ∑t2………(III) 
Where ‘n’ is the number of observations (years) 
By solving equation (III), the values of ‘B’ and ‘C’ were estimated. To obtain the compound growth rate from the regression coefficients, the following steps were used. When C is positive, its antilogarithm is first computed. From this value, one is subtracted, and the resulting figure is multiplied by 100. This gives the compound annual growth rate (CAGR), representing a positive or increasing growth trend.
When the estimated coefficient C is negative, the method of computing the CAGR remains unchanged. However, the resulting CAGR will also be negative, indicating a decline in the variable over time. The CAGR (%) is obtained using the formula;
r = (c-1) X 100
r = (Antilog ‘C’ -1) X 100 
This represents a uniform rate of change from one observation to the next.

3. RESULTS AND DISCUSSIONS
3.1 Status of milk production in the northeast
The milk production of northeastern states is very low, contributing just 0.70 percent to the nation’s total milk production, with Assam alone accounting for 62.74 percent of this total (Fig. 1). Assam is the leading milk-producing state in the region, followed by Tripura, where milk
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Fig 1: Total milk production contribution in northeast India during 2010-2023
Source: BAHS, 2024
production has steadily increased over the last decade. Other states show fluctuating trends in production. The least contribution is from the state of Mizoram, followed by Arunachal Pradesh. The total milk produced in the Northeast from 2010 to 2022 is 19,359.65 thousand tonnes, with Assam alone contributing 12,106.42 thousand tonnes, Mizoram produced the least, with just 238.88 thousand tonnes (1.47%), followed by Arunachal Pradesh (2.93%) during the same period.
Table 1 presents annual percentage growth rates of milk production for Northeastern states and India from 2010-23. These values indicate year to year percentage increase or decrease in milk production. Initially, the overall growth rate for the Northeastern region shows fluctuating patterns but improve in the later years, particularly after 2017. The regional average growth fluctuates between small positive values and several negative years. While some states contribute to regional improvement, widespread negative values in recent years between 2020-2023 show a decreasing trend, especially in states like Arunachal Pradesh, Manipur, Nagaland, and Mizoram. Assam demonstrates a relatively stable and positive growth rate over the years, indicating a comparatively stronger dairy base and better institutional support within the state. Tripura also shows a moderate level of consistency with predominantly positive growth trends over the years. The lowest growth rate was observed in Nagaland, while Arunachal Pradesh exhibiting significant fluctuations in its growth rate. At the national level, India shows steady and moderate growth throughout the period, with an annual increase ranging between 3 and 6 percent. This stability contrasts with the variation observed in the Northeastern states. This may be due to the slower growth of the livestock sector in the NER compared to the national level, which is consistent with the study of Kumar et al. (2007), which could be linked to poor resource endowment in terms of crossbred, cooperative organizations, marketing channels, and dairy infrastructures (Feroze et al. 2017), thereby affecting production. 
The decline in dairy farming is largely driven by urbanization and land use changes. As cities expand, agricultural land is often repurposed for residential, commercial, and industrial development, reducing land availability for dairy farming. Urban sprawl leads to higher land prices, making it large-scale dairy operations less viable for farmers. Additionally, infrastructure development, such as roads and factories, disrupts traditional farming areas, limiting grazing space and access to resources. The shift from rural agriculture to urban infrastructure also results in fewer areas designated for livestock rearing. Consequently, dairy production is increasingly shifting to more rural or specialized regions where land remains available and affordable, leading to a concentration rather than expansion of dairy farms. 
Table 1: Annual growth rate of milk production in Northeast India
	Year
	Arunachal
	Assam 
	Manipur
	Meghalaya
	Mizoram
	Nagaland
	Sikkim
	Tripura
	All India

	2010
	9.31
	4.55
	0.00
	1.46
	3.91
	-2.53
	-1.80
	4.48
	4.66

	2011
	-22.84
	0.70
	0.78
	0.69
	21.70
	2.59
	4.14
	6.24
	4.97

	2012
	3.60
	0.46
	1.81
	1.04
	-2.01
	0.85
	-6.13
	6.34
	3.54

	2013
	89.26
	1.92
	2.46
	1.84
	10.05
	2.97
	8.90
	10.13
	3.97

	2014
	6.98
	1.72
	0.00
	1.22
	46.67
	6.17
	8.70
	8.46
	6.27

	2015
	8.70
	1.69
	-3.66
	1.20
	9.09
	-10.47
	34.00
	7.80
	6.27

	2016
	5.06
	2.17
	-0.23
	-0.05
	0.67
	3.08
	-18.88
	4.99
	6.38

	2017
	2.84
	1.23
	3.60
	1.27
	3.56
	-6.65
	7.95
	9.19
	6.62

	2018
	2.00
	1.19
	5.01
	1.86
	2.92
	-2.05
	3.72
	6.32
	6.47

	2019
	10.04
	4.27
	4.55
	1.14
	-8.62
	-15.06
	37.95
	7.19
	5.69

	2020
	-27.61
	3.71
	-20.75
	1.76
	7.86
	-9.26
	-12.02
	3.81
	5.81

	2021
	4.83
	2.93
	6.33
	1.22
	-3.11
	9.19
	17.16
	5.23
	5.29

	2022
	-1.02
	2.48
	-4.87
	3.64
	-0.45
	-18.83
	0.01
	6.07
	4.30

	2023
	-56.08
	8.53
	-11.83
	3.77
	3.88
	6.50
	-6.40
	7.47
	3.78


The unit of the figure is expressed in percentage
Source: BAHS, 2024
The region’s per capita availability is 71 g/day which is below the all-India average of 471 g/day (BAHS, 2024). Figure 2 illustrates significant variations in the growth rate of per capita availability in Arunachal Pradesh, exhibiting outliers. A large negative dip was seen in 2011 and a major spike in 2013, which is likely to be because of the poor infrastructure.  A relatively stronger and stable positive growth rate was seen in the states of Mizoram and Sikkim. These two states show strong positive growth from 2014 to 2016. Sikkim has shown a better-than-average steady growth rate compared to the other north-eastern states over the years. The states of Assam, Tripura, Manipur, Meghalaya, and Nagaland have shown 

Figure 2: Per capita growth rate of northeastern states and India during 2010-2023
moderate growth with fewer extreme highs and lows over the years. On the other hand, India’s national growth rate shows a positive trend throughout the study period, reflecting smoother national-level economic trends in milk production. Overall, there is high variability in the growth rate in the northeastern states, in contrast to the minor year-to-year changes at the national level.
3.2 Challenges in the dairy sector
Inadequate dry fodder is the main constraint faced by farmers, followed by the high cost of concentrate feed and transportation due to the geographical constraints of the region. Other major feeding challenges include a lack of knowledge about balanced feeding (Khoveio et al. 2012; Lalrinsangpuii et al. 2016; Singh et al. 2021), and the non-adoption of quality feed and scientific management practices. Another significant issue is the limited use of improved breeds, along with the unavailability and inaccessibility of quality feed (Singh et al. 2012). The inability of breeds like Gir, Tharparkar, and Sahiwal to adapt to different climatic conditions also presents challenges in rearing high milk-yielding animals. Limited AI services, especially among non-member cooperative farmers, pose a major challenge, as timely insemination is crucial for dairy cows to optimize reproductive efficiency by breeding at the right time in their estrous cycle. This enhances conception rates, reduces calving intervals, and boosts milk production, supporting overall herd productivity and profitability. Besides low surplus production by farmers, inadequate marketing infrastructure and an inefficient milk delivery system force producers to sell their milk at low prices through existing co-operatives, as they have few options to sell directly to consumers. Moreover, many cooperative member farmers have not received services beyond milk procurement. Fluctuations in milk prices also remain a major constraint for farmers (Singh et al. 2021; Lalrinsangpuii et al. 2016). Cooperatives face issues such as inadequate infrastructure and high transportation costs. Besides low milk production, most member farmers supply only surplus milk to cooperatives, which often results in processing plants importing raw milk from other states, creating financial burdens due to transportation costs. Sirohi’s (2009) study noted that necessary institutional and infrastructural support mechanisms have not been implemented, and a comprehensive business and management plan is lacking in cooperatives. The entire value chain faces challenges, with consumers perceiving locally packaged milk as lacking quality. Consequently, some consumers have shifted to raw milk consumption but continue to encounter problems such as poor quality control, increased adulteration, and foul odours, ultimately leading to a preference for UHT milk imported from outside the northeastern states. This adulteration issue is often linked to low milk production despite high demand. 
4. CONCLUSION
The landscape of the dairy sector in Northeast India consists of both challenges and promising opportunities. The region’s natural resources and increasing demand for dairy products provide a strong foundation for growth. However, there are significant gaps in infrastructure, low productivity, and reliance on milk imports from other areas, which create obstacles. With more government support, technological innovations, and the development of cooperative models, the Northeast has the potential to become a self-sufficient and competitive dairy hub. By tackling infrastructure and productivity issues, the region can transform its dairy industry, supporting rural livelihoods and boosting regional economic growth. 
5. POLICY IMPLICATIONS
There is a need for a multi-sectoral approach that involves experts from different fields to improve the dairy sector in the region by improving the genetic makeup of the animal, creating awareness about the government policies and subsidies for enhancing the livelihoods of the farmers, and better management approaches like feeding and housing, which are in line with the region’s climatic conditions. 
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