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Preface
Since 2011-12, India’s livestock sector has experienced an unparalleled 

growth of about 8%, contributing more than 50% to agricultural growth. 
Given the concentration of livestock resources among smallholders, and 
the high-income elasticity of demand for animal-source foods, the faster 
growth in the livestock sector may contribute to achieving the Sustainable 
Development Goals of zero hunger, no poverty, and improved nutritional 
security. 

Nevertheless, there is apprehension regarding the sustainability of the 
recent growth in the livestock sector in the absence of appropriate policy 
and institutional support. The growth may come under a confluence of 
pressures, including scarcity of feeds, fodders and water, climate change, 
and poor delivery of livestock services and information. To an extent, 
these constraints can be lessened by the timely provision of the right kind 
of information on animal health, nutrition, breeding, and management, 
which, in turn, can improve animal productivity by about 15%, indicate 
findings of this study. 

Livestock extension in India remains underdeveloped to meet the 
diverse information needs of livestock farmers. Extension activities account 
for hardly 2% of the total spending on livestock sector. In this context, 
it is imperative to enhance the outreach of the public extension system, 
and strengthen institutional arrangements for the effective delivery of 
information and services, capitalizing on the existing cooperative network 
of dairy cooperatives and public-private partnership.  

Pratap Singh Birthal
Director, ICAR-NIAP
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India’s livestock production has increased tremendously over the past 
five decades. Milk production increased tenfold, from 21 million tonnes 
in 1970-71 to 210 million tonnes in 2021-22. Production of other animal-
source foods, particularly eggs and poultry meat, too experienced robust 
growth. Nevertheless, producing more animal-source foods remains as 
urgent as ever. Increasing per capita income, expanding urbanization, 
changing lifestyles, and improvements in logistics and supply chains have 
been triggering significant changes in food consumption patterns in favor 
of nutrient-rich foods, including animal-source foods. Notably, the factors 
underlying this transition in food consumption have been quite robust 
in the recent past, and they will unlikely subside soon, implying a faster 
growth in the future demand for animal-source foods. 

Although India has a huge livestock population of different species, 
fulfilling the future demand for animal-source foods from domestic 
production will be challenging. The current productivity levels of most 
livestock species are low. For example, the annual milk yield of a cow in 
India is about 1700 kg, which is only one-sixth of that in North America 
and one-fifth of that in Europe. Productivity improvements are constrained 
due to several factors, including scarcity of feeds and fodders, poor flow of 
institutional credit, under-developed markets, and poor delivery of animal 
health and breeding services. 

Information can aid in improving livestock productivity by influencing 
farmers’ production decisions on the adoption of improved technologies, 
innovations, inputs, and management practices. Farmers’ information 
needs are diverse. They require information on animal breeds and breeding 
practices, feeds and nutrition, health and disease management, animal 
housing, clean production practices, food safety standards, institutional 
credit, insurance, markets, prices, and international trade. Furthermore, 
with the emerging biotic and abiotic pressures on livestock production 
systems, the changes in consumer preferences for safe and hygienic food, 
and the increasing regulatory and non-regulatory barriers to participation 
in international trade, the demand for information is expected to upsurge 
exponentially. The future livestock production systems, thus, will be 
knowledge and information intensive.   

Executive Summary



Nonetheless, there is a lack of understanding of the flow of information 
into the livestock production systems in terms of farmers’ requirements for 
different sorts of information, the sources dispensing these, and their impacts 
on production. Using data from a large-scale nationally representative farm 
survey in India and focusing on dairy farming, this paper has empirically 
probed these issues. The key highlights of this investigation are: 

•	 Farmers face acute information constraints — only about one-fourth of 
the dairy farmers have access to information on different aspects of dairy 
farming. Farmers’ information needs, however, are varying. The information 
on animal health is the most sought-after (by >50% of farmers), followed 
by the information on animal breeds and breeding practices (21%), feeds, 
feeding practices and nutrition (20%), and management (8%). 

•	 For their information needs, dairy farmers depend on several formal and 
informal sources, the prominent being the informal ones, including the 
private service providers (39%), followed by the progressive farmers or social 
networks (17%), mass media (14%), and input dealers (13%). The outreach of 
the public extension system is limited to 14% of the dairy farmers.

•	 Using information in production decisions improves dairy productivity by 
15%. However, different types of information have a differential impact. The 
information related to management aspects is more effective in raising milk 
yield (33%) than any other type of information —feeds and nutrition (17%), 
animal breeding (13%), and disease and health management (10%). However, 
bundling different types of information results in a more pronounced effect 
than any of the information used in isolation.

•	 Also, there is a source effect — the public extension system has the highest 
impact on dairy farming— a 14% higher milk yield. The effect of information 
from private sources is just half of it. The other information sources, including 
mass media, progressive farmers, and input dealers, do not affect productivity 
in a significant manner. 

These findings have some important policy implications for extending 
support services to livestock farmers, particularly in developing countries 
where the information dissemination systems for livestock, including 
public extension system, have not received much attention in livestock 
development. Note, in India, extension activities are hardly allocated 2% 
of the total public spending for livestock development. The key issues that 
merit attention are:  

First, given the maximum impact of the public extension system on 
productivity enhancement, the need for improving its outreach cannot 
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be undermined. India has a large number of veterinarians and para-
veterinarians primarily employed in the public sector, yet the delivery 
of livestock services has remained poor. The question is: Should the 
governments utilize the existing human resources and infrastructure or 
evolve new institutional arrangements to strengthen the flow of information 
to the livestock sector? 

Second, India has a strong network of dairy cooperatives and a strong 
presence of private dairy processors in some states. How can policy facilitate 
the growth of such value chains to leverage their potential for delivering 
livestock information and services?

Third, depending on the ease of their adoption, a few livestock services, 
particularly those not complex and difficult to understand by the farming 
communities, can be considered for privatization. However, the relatively 
small impact of private information on productivity points towards the 
need for building/enhancing the capacities of private service providers 
in understanding animals’ biological systems for accurate diagnosis of 
ailments and their remedies. 

Finally, since farmers’ information needs are diverse, and given 
the more significant impact of the joint use of information, the need for 
providing bundled information cannot be undermined. It also means the 
adoption of a single-window approach for the effective delivery of livestock 
services. 
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Introduction1
In developing countries, which are dominated by resource-poor small 

landholders, livestock comprise an integral component of the agricultural 
production systems and one of the most important sources of livelihood 
for most of the agricultural and rural population. They perform several 
economic, social, and environmental functions. Besides providing nutrient-
rich products for human consumption, draught power and dung manure 
for crop production, they act as a financial institution — a bank deposit with 
offspring as interest and a means of self-insurance during the economic 
crisis — and as an instrument for reducing social and economic inequalities 
(Delgado et al. 1999; Birthal et al. 2014) and the poverty (Heffernan 2004; 
Upton 2004; Birthal and Taneja 2012; Birthal and Negi 2012; Bijla 2018). 
Birthal and Negi (2012) have demonstrated that in India compared to 
the income from crop farming, the income from animal farming is more 
equally distributed and has a 1.4 times larger effect on poverty reduction. 
Bijla (2018) too has shown that livestock help households escape poverty 
and prevent them from falling into poverty.

Over the past five decades, driven by the increasing demand for animal-
source foods, India’s livestock production experienced a robust growth. 
Milk production, which had rarely exceeded 25 million tonnes during the 
1960s and 1970s, reached 210 million tonnes in 2021-22 (GoI 2022). Similarly, 
the production of meat and eggs has experienced robust growth. Overall, 
the economic contribution of the livestock subsector has grown faster than 
that of the crop sector, turning it as an engine of agricultural growth. Its 
share in agricultural growth has increased considerably, from 32% in the 
1990s to 36% in the 2000s (Birthal and Negi 2012), and further to over 50% 
in the recent decade (Birthal and Mishra 2021). In 2019–20, the livestock 
subsector contributed 4.5% to the overall gross domestic product (GDP) 
and 29.7% to the agricultural gross domestic product.

The necessity to produce more animal-source foods remains as urgent 
as ever. The increasing population, changing lifestyles, sustained income 
growth, and improvements in logistics and food supply chains have been 
triggering rapid changes in food consumption patterns in favor of nutrient-
dense foods of plant and animal origin. The trends in these factors have 
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been quite robust, and these are unlikely to subside in the near future, 
implying a faster growth in the demand for animal-source foods. By 2050, 
in a business-as-usual (BAU) scenario, the demand for most animal-source 
foods is projected to be twice of that in 2009 (Hamshere et al. 2014). 

India has a large population of diverse livestock species, yet, fulfilling 
the future demand for animal-source foods from domestic production will 
be challenging. The current productivity levels of most livestock species 
are low. For instance, the annual milk yield of a cow in India is about 1,700 
kilograms, which is just 16% in North America and 25% in Europe. Further, 
the resource-poor smallholders—or the households cultivating plots of 
land as small as one hectare or even smaller, with an average herd size 
that hardly exceeds two animals—dominate India’s livestock production 
systems (Birthal and Mishra 2021). Smallholder farmers face several biotic 
and abiotic constraints, including scarcity of feed and fodder, poor delivery 
of livestock services, and underdeveloped markets and value chains. 

Information has the power to transform food production systems. 
Several studies have shown that farmers’ access to information influences 
their decisions on the adoption of improved technologies and practices, 
participation in markets and accessing credit, and, consequently, farm 
outcomes (Mwabu 2001; Liu 2013; Bandierra and Rasul 2006; Conley and 
Udry 2010; Birthal et al. 2015). However, most of these have assessed the 
impact of information on the returns from crop farming and crop prices.  
Our understanding of the impact of information on the performance of 
other agricultural activities, including animal husbandry, and fisheries, is 
imperfect. 

The demand for information is expected to increase exponentially due 
to the increasing biotic and abiotic pressures on livestock production system, 
the changes in consumer preferences for safe and hygienic food, and the 
increasing sanitary and phytosanitary requirements in international trade. 
Furthermore, the inherent potential of ruminants’ greenhouse gas (GHG) 
emission, and the zoonotic nature of several animal diseases will compel 
farmers to adjust their production practices to protect the environment, 
conserve natural resources, and ensure food safety and hygiene. The future 
livestock production systems will, thus, be knowledge and information 
intensive. 

Farmers need different sorts of information; on animal breeds 
and breeding practices, feeds and feeding practices, health and disease 
management, animal housing, clean production practices, food safety 
standards, credit, insurance, markets, prices, and trade. A single source is 
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unlikely to provide all of these. Therefore, farmers rely on multiple sources 
for their information needs, including traditional and modern, public and 
private, and formal and informal. These sources differ in the quality of 
human resources, method, and cost of information delivery; hence, we 
expect a significant difference in the effect of the information content and 
the source dispensing it on farm outcomes. 

This study assesses the impact of information on the productivity 
of dairy farming in India.  It uses data from a nationally representative 
survey of farm households conducted by the National Sample Survey 
Office (NSSO) of the Government of India in 2018-19. This survey contains 
data on the type of and source dispensing it, along with several farm and 
household characteristics, which allow us to assess the impact of different 
types and sources of information on farm outcomes, controlling for the 
potential impact of several other factors, tangible and intangible.

Nevertheless, establishing a causal relationship between the 
information and farm outcomes is challenging. Several observable 
and unobservable factors may simultaneously influence the uptake of 
information and the farm outcomes, resulting in a bias in its estimated 
impact (Aker 2011; Birthal et al. 2015). Hence, in this study, we employ the 
instrumental variable (IV) technique to estimate the impact of information 
on the efficiency of dairy farming. 

The evidence on the impact of information on livestock productivity 
is anecdotal and has hardly been empirically assessed, to the best of our 
knowledge. The key findings of this investigation are as follows.

•	 Controlling for several observable and unobservable covariates, using the 
information in production decisions leads to a 15% improvement in dairy 
productivity.

•	 The impact of information differs by its content— information related to 
livestock management is more effective than information on animal breeding, 
feeding, and health. 

•	 The payoff from using different sorts of information in combination is 
significantly larger than from using any type of information in isolation.

•	 There is also a source effect — the information from the public extension 
system impacts productivity greater than the information sourced from 
private service providers, social networks, mass media, and input dealers. 

These findings have some important policy implications for developing 
countries, where the governments have rarely accorded any priority to 
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livestock extension (Morton and Matthewman 1996). In India, for instance, 
the investment in extension accounts for hardly 2% of the total public 
spending on the livestock subsector (Birthal and Mishra 2021). Only 25% of 
livestock farmers access information from non-governmental sources. The 
outreach of the public extension system is limited to 14% of information 
users. 

These findings indicate a need for designing a comprehensive 
livestock extension strategy to empower farmers to cope with the emerging 
challenges in the process of transformation of livestock production systems 
from subsistence to commercial ones. 

•	 Animals have complex biological systems; hence, social networks, mass 
media, and input dealers cannot be relied upon for disseminating complex 
information, especially related to animal health and breeding. 

•	 Should the government utilize existing infrastructure and human resources 
or evolve new institutional arrangements to deliver livestock services? The 
impact of public extension system is high. Most veterinarians are employed 
in the public sector, but their reach to the farmers is limited. Therefore, there 
is a need to look into the service functions of veterinarians and if necessary 
utilize their expertise for providing livestock extension services. 

•	 The network of dairy cooperatives that links dairy farmers to markets 
is strong: 193,195 village dairy cooperatives procured 17.5 million tons of 
milk (9% of the total production) from 17.2 million farmers in 2020–21 
(NDDB 2021). Private dairy processors procured as much. There is a need 
to strengthen this network and use it for the dissemination of information 
and delivery of services, especially related to livestock management, feed and 
feeding practices, animal hygiene, food safety, and waste management.

•	 The livestock population is large and diverse, as are the production systems. 
Therefore, certain livestock services need to be privatized, and the capacities 
of the private service providers be enhanced through regular interaction with 
the public extension system.
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Livestock comprise one of the important sources of livelihood for 
about two-thirds of the rural households in India, especially the resource-
poor, viz., marginal and small farmers, and landless agricultural labourers. 
The factors driving the demand for livestock products (rapid urbanization, 
increasing population, and income growth) are expected to remain strong 
in the near future, which presents enormous opportunities for enhancing 
farmers’ income and reducing farm poverty and improving nutrition 
(Saxena et al. 2017, FAO 2018). 

2.1  Growth in livestock sector
Livestock is a rapidly growing sector, contributing almost 40% to the 

global agricultural gross domestic product (GDP) and plays a crucial role in 
food security worldwide (ILRI 2021). In India, although crop sector remains 
a major contributor to agricultural GDP, the contribution of livestock 
and fisheries has been growing faster than that of crops (Table 1). Since 
independence, the crop sector grew at an annual rate of 2.69%, the highest 
growth of 3.36% being during the 1990s. However, livestock, forestry, and 
fisheries have experienced significant growth of 7.73%, 4.28%, and 8.80%, 
respectively in the recent decade. The milk and milk products contribute 

Overview of the 
Livestock Sector2

Table 1. Growth of gross value added (GVA) of agriculture & allied 
sector (at 2011-12 prices)

Period
Agriculture, 
forestry and 

fishing
Crops Livestock

Forestry 
& 

logging
Fishing & 

aquaculture

1950-59 2.71 2.93 2.91 0.29 5.79
1960-69 1.51 1.27 1.25 3.33 4.00
1970-79 1.74 1.94 1.88 -0.62 2.90
1980-89 2.97 3.09 3.11 -0.26 5.67
1990-99 3.34 3.36 3.40 0.95 5.36
2000-09 2.56 2.52 4.16 -0.42 3.62
2010-22 3.91 1.74 7.73 4.28 8.80
1950-22 2.73 2.69 3.21 0.68 4.54

Source: Authors’ computations 
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the highest (66.7%) to the value of output (VOP) from the livestock sector, 
and meat and meat products 23.1% (Figure 1). The milk basket comprises 
of 31.57% from crossbred and exotic cattle, 20.01% from indigenous and 
non-descript cattle, 45.44% from indigenous and non-descriptive buffalo, 
and only 2.98% from goats (GOI 2021).

Figure 1. Composition of livestock output (share in livestock VOP (%), 
triennium ending (TE) 2020-21)

16 
 

 

 

Source: Authors’ computations  
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2.2 Livestock population 

India is rich in livestock resources in terms of numbers, diversity, and adaptability to a wide 
range of agro-climatic conditions. India possesses 302.8 million bovines, 74.2 million sheep, 
and 148.8 million goats (20th Livestock Census, 2019) (Table 2). The bovine population 
consists of indigenous, exotic & crossbred breeds of cattle and buffaloes. A significant increase 
in the population of crossbred cattle has been reported during 2012-19. Crossbreds are yielding 
and require more of health care, quality breeding and feeding practices and better 
management. Hence, their growing population necessitates more information on these 
aspects.  
 
Indigenous cattle are known for their stress tolerance and disease resistance and also have the 
advantage of sustaining productivity under low input conditions (Nyamushamba et al. 2017). 
Since 2012, their population decreased at an annual rate of 0.9%. Milk yield of indigenous cows 
is much less than of crossbreds and buffaloes, which is one of the reasons for replacing 
indigenous cattle with buffaloes and crossbreds. Further, increasing mechanization of 
agriculture and declining size of farms have forced smallholder farmers to abandon draught 
cattle (Srivastava et al. 2019). Buffalo population increased from 108.7 million in 2012 to 109.8 
million in 2019. The population of small ruminants and poultry appreciably increased because 
of increasing demand for their meat.  
 

  

Livestock VOP
(Rs 7.58 lakh crore)

Milk group, 
66.7%

Meat group, 
23.1%

Meat, 21.7%

Beef, 2.3%

Mutton, 6.6%

Pork, 0.5%

Poultry meat, 
12.2%

Meat products, 
0.7%

By-products, 
0.8%

Hides, 0.3%

Skins, 0.2%

Other by-
products, 0.3%

Eggs, 3.5% Wool & hair, 
0.1% Dung, 4.6%

Dung fuel, 1.5%

Dung manure, 
3.1%

Silk worm 
cocoons, 0.9%

Increment in 
livestock, 1.3%

Source: Authors’ computations 

2.2 Livestock population

India is rich in livestock resources in terms of numbers, diversity, and 
adaptability to a wide range of agro-climatic conditions. India possesses 
302.8 million bovines, 74.2 million sheep, and 148.8 million goats (20th 
Livestock Census, 2019) (Table 2). The bovine population consists of 
indigenous, exotic & crossbred cattle, and buffaloes. A significant increase 
in the population of crossbred cattle has been reported during 2012-19. 
Crossbreds are yielding and require more of health care, quality breeding 
and feeding practices and better management. Hence, their growing 
population necessitates more information on these aspects. 
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Indigenous cattle are known for their stress tolerance and disease 
resistance and also have the advantage of sustaining productivity under low 
input conditions (Nyamushamba et al. 2017). Since 2012, their population 
decreased at an annual rate of 0.9%. Milk yield of indigenous cows is 
much less than of crossbreds and buffaloes, which is one of the reasons 
for replacing indigenous cattle with buffaloes and crossbreds. Further, 
increasing mechanization of agriculture and declining size of farms have 
forced smallholder farmers to abandon draught cattle (Srivastava et al. 
2019). Buffalo population increased from 108.7 million in 2012 to 109.8 
million in 2019. The population of small ruminants and poultry appreciably 
increased because of increasing demand for their meat. 

Table 2. Trends in livestock population in India

Census 
Years

Cattle Buffalo Goat Sheep
Crossbred Indigenous

Population (million numbers)
 1992 15.2 189.4 84.2 115.3 50.8
1997 20.1 178.8 89.9 122.7 57.5
2003 24.7 160.5 97.9 124.4 61.5
2007 33.1 166.0 105.3 140.5 71.5
2012 39.7 151.7 108.7 135.1 65.1
2019 50.4 142.1 109.8 148.8 74.2

Growth rate (%)
1992-97 5.7 -1.1 1.3 1.3 2.5
1997-03 4.2 -2.1 1.7 0.3 1.4
2003-07 6.0 0.7 1.5 2.5 3.1
2007-12 3.7 -1.8 0.6 -0.8 -1.9
2012-19 3.5 -0.9 0.2 1.4 1.9

Source: Livestock Census, various years

2.3 Contribution to livelihood

Livestock  make significant and positive impact on farmers’ welfare, in 
terms of income generation and poverty reduction (Birthal and Singh 1995; 
Adams and He 1995). The contribution of livestock to the total household 
income is almost equal for the small and large farmers but varying across 
ecologies. It is becoming increasingly important in fostering agricultural 
growth, reducing rural poverty, and augmenting farm households’ capacity 
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to withstand income shocks (Birthal 2008; Akter et al. 2008, Birthal and 
Negi 2012; Mellor 2004; Birthal and Taneja 2006). Undoubtedly, women 
play an important role in livestock management. 

Livestock contribution to farmers’ income has also been increasing. 
While the contribution of crop cultivation to agricultural household income 
has declined from 48% in 2012-13 to about 37% in 2018-19, livestock’s  
contribution has increased from 12% in 2012-13 to 15% in 2018-19 (Figure 
2). Decreasing land holdings, environmental degradation, and frequent 
extreme weather events have compelled farmers to diversify their income 
portfolio towards livestock, poultry, and non-farm activities. Additionally, 
livestock contribute to reducing inequality among rural households 
(Sendhilkumar et al. 2019).  

Figure 2. Sources of income for rural households in India  
(% share in monthly farmers’ income)

18 
 

 

2012-13 2018-19 

  
Source: NSSO, various rounds 
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2.4 Nutritional security  

India has nearly 195 million undernourished people (Das and Krishna 2018). Livestock has 
emerged as a potential source of food and nutritional security. A shift in consumer preferences 
toward animal products, as a source of quality protein and micronutrients, causing an increase 
in demand for animal-source foods. Greater integration between livestock and nutrition is 
necessary to fight malnutrition (FAO 2020). In India, there is a gradual shift in dietary pattern 
towards the high-value animal-source foods, viz. milk, meat, and eggs, the best sources of high-
quality protein and micronutrients (Table 3).   
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2.4 Nutritional security 
India has nearly 195 million undernourished people (Das and Krishna 

2018). Livestock has emerged as a potential source of food and nutritional 
security. A shift in consumer preferences toward animal products, as 
a source of quality protein and micronutrients, causing an increase in 
demand for animal-source foods. Greater integration between livestock 
and nutrition is necessary to fight malnutrition (FAO 2020). In India, there 
is a gradual shift in dietary pattern towards the high-value animal-source 
foods, viz. milk, meat, and eggs, the best sources of high-quality protein 
and micronutrients (Table 3).  
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Table 3. Trends and patterns in consumption

Categories

Share in total consumption expenditure (%)
Rural Urban

1993-
94

1999-
00

2004-
05

2009-
10

2011-
12

1993-
94

1999-
00

2004-
05

2009-
10

2011-
12

Quantity consumed (Per person per month)

Cereals (Kg) 13.4 12.72 12.12 11.35 11.22 10.6 10.42 9.94 9.37 9.28

Pulses (Kg) 0.76 0.84 0.71 0.65 0.78 0.86 1.00 0.82 0.79 0.90

Milk (Litre) 3.94 3.79 3.87 4.12 4.33 4.89 5.10 5.11 5.36 5.42

Eggs (Number) 0.64 1.09 1.01 1.73 1.94 1.48 2.06 1.72 2.67 3.18

Fish (Kg) 0.18 0.21 0.20 0.27 0.27 0.20 0.22 0.21 0.24 0.25

Mutton (Kg) 0.06 0.07 0.05 0.05 0.05 0.11 0.10 0.07 0.09 0.08

Chicken (Kg) 0.02 0.04 0.05 0.12 0.18 0.03 0.60 0.85 0.18 0.24

Consumption expenditure (MPCE value shares, %)

Cereals 24.2 22.2 18.0 15.6 12.0 14.0 12.4 10.1 9.1 7.3

Pulses & products 3.8 3.8 3.1 3.7 3.1 3.0 2.8 2.1 2.7 2.1

Milk & products 9.5 8.8 8.5 8.6 9.1 9.8 8.7 7.9 7.8 7.8

Edible oil 4.4 3.7 4.6 3.7 3.8 4.4 3.1 3.5 2.6 2.7

Eggs, fish & meat 3.3 3.3 3.3 3.5 3.6 3.4 3.1 2.7 2.7 2.8

Vegetables 6.0 6.2 6.1 6.2 4.8 5.5 5.1 4.5 4.3 3.4

Fruits & nuts 1.7 1.7 1.9 1.6 1.9 2.7 2.4 2.2 2.1 2.3

Sugar 3.1 2.4 2.4 2.4 1.8 2.4 1.6 1.5 1.5 1.2

Food (Total) 63.2 59.4 55.0 53.6 48.6 54.7 48.1 42.5 40.7 38.5

Non-food (Total) 36.8 40.6 45.0 46.4 51.4 45.3 51.9 57.5 59.3 61.5

Total expenditure 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: MOSPI, various reports
Note: MPCE stands for monthly per capita expenditure

The demand projections by Kumar (2016) for 2020 and 2030 demonstrate 
a shift in consumption pattern towards high-value food commodities. The 
demand for liquid milk for household consumption is projected to touch 
90 million tonnes by 2032-33, with the aggregate milk demand reaching 220 
million tonnes in 2032-33; concurrently the demand for eggs, meat, and fish 
would be 25 million tonnes (NITI Aayog 2018). Further, the demand for milk 
will increase much faster as compared to other food commodities with an 
increase in income.  The increasing demand for high-value commodities like 
livestock products can be tapped better, by a shift in policy to focus on what 
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would constitute the growth drivers in the coming years. This potential can 
be better harvested by reorienting the policy, to enhance investments in these 
allied sectors for improving productivity, quality, and efficiency. 

2.5  Domestic supply chains and exports

At the backend, the source of milk supply chain largely remains with 
small rural producers. A study by the World Bank reveals that 60% of the 
total milk output is marketed, 36% through informal traditional chains and  
24% through organized value chains (World Bank 2011). Thus, necessitates 
the requirement of systematic marketing and processing through its 
supply chain (right from the producers to final consumers) to realize the 
optimum value. The emerging value chains necessitate information on the 
safe handling, processing, and packaging of milk and milk products.  

About one-fifth of the global trade of agricultural products comprises 
livestock produce. Indian milk producers are not able to adhere to food 
safety standards prescribed by different milk and dairy products importing 
countries (Rao et al. 2014). The assimilation of dairy farmers with the modern 
milk supply chain has been reported to have a positive influence on food 
safety compliance (Kumar et al. 2011), thus necessitating the dissemination 
of information on compliances and traceability standards. Further, the 
lack of information with regard to procedural norms and regulations of 
importing countries with regard to specifications as well as the process of 
sampling, inspection, and testing adds to the worries of livestock exporters 
(Kumar 2010). 

2.6 Climate change

Dissemination of effective adaptation and mitigation strategies is 
essential to minimize the adverse impacts of climate change on livestock 
performance. Inter-Governmental Panel on Climate Change (IPCC) has 
predicted that the global average surface temperature to rise by 1.4 to 
5.8°C in 2100 over 1990 (IPCC 2001). Climate change has a complicated 
impact on livestock performance. The weather and long-term climate 
firmly influence the growth, production (Choudhary and Sirohi 2019; 
Choudhary 2017; Kanwal 2018), reproduction (Nardone et al. 2010), health 
and well-being of the livestock via upsetting animal physiology; incidence 
of disease (Nardone et al. 2010; Thornton et al. 2009), and feed, fodder, 
water availability. Increasing climate variability is expected to aggravate 
such risks in addition to reducing capacity of livestock farmers to cope with 
these risks. Climate change is likely to induce disease outbreaks or may even 
encourage advent of new diseases, which may influence livestock that was 
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earlier not exposed to these types of diseases (Thornton et al. 2009). Direct 
effects of climate change primarily through increased temperatures and 
frequent heat waves may result in temperature-related illness and changes 
in metabolic functions of livestock (Nardone et al. 2010). 

2.7 Feed and fodder availability

In order to fulfil the feed requirement of the constantly growing 
livestock population, there is a need to increase fodder production. 
However, arable land is mostly used for food and cash crops, leaving 
meagre little land for fodder production. The share of fodder area in the 
gross cropped area has remained almost stagnant between 4 to 5% (Figure 
3). Currently, the country faces a net deficit of 35.6% in green fodder, 10.95% 
in dry fodder, and 44% in concentrate feed. By 2050, the demand for green 
and dry fodder will reach 1012 and 631 million tonnes, respectively (IGFRI 
2013). At the current rate of growth in forage resources, there will be an 
18.4% deficit in green fodder and a 13.2% deficit in dry fodder in 2050. To 
meet this deficit, the supply of green forage must grow at an annual rate 
of 1.69% by using uncultivated land, and unexploited feed reserves, and 
increasing fodder productivity on a large scale. 

Regional and seasonal deficiencies in fodder are more significant than at 
the national level.  Future strategies should concentrate on developing dual-
purpose grain and fodder crop varieties, and increasing forage productivity. 
Other potential strategies include processing and nutrient enrichment of 
low-quality roughages and designing cost-effective feeding systems.
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2.8 Animal health services and infrastructure

Ensuring effective information on animal health and health services 
is crucial for reducing animal morbidity and mortality, thus, minimizing 
economic losses. The development of veterinary health care services in the 
country has not matched the growth in the livestock population in India. 
There are several diseases that affect livestock, which are still endemic in 
the country. Economic losses due to these diseases remain significant. For 
instance, it has been estimated that Brucellosis costs India at least Rs. 92.12 
billion every year (Bardhan et al. 2020). The monetary loss due to Foot and 
Mouth Disease (FMD) in cattle and buffaloes in India is estimated at Rs. 
209 billion a year (Govindaraj et al. 2020). The economic impact of peste-
des-petits ruminants (PPR) disease in the small ruminant population was 
estimated between Rs. 45.71- 46.83 billion (Bardhan et al. 2017). On the 
contrary, the most likely range of expected losses due to hemorrhagic 
Septicaemia (HS) was reported between Rs 126.28–127.58 billion (Bardhan et 
al. 2020).  These diseases affect the livestock farmers in the country and also 
affect the export potential of the livestock industry. Disease-infected milk 
and milk products, meat, and hides are not accepted by importing countries. 
Livestock insurance plays an important role in risk mitigation due to health 
hazards. The availability of formal insurance plans may induce poor and 
rural households to make productive investments (Farrin and Mirinda 2015). 
Further, the required infrastructure for livestock marketing and processing 
also needs to be strengthened. Most of the livestock markets are irregular, lack 
transparency in transactions and are marred with insufficient infrastructure 
and essential facilities (GOI 2017). Effective information dissemination is 
essential for improved animal health along with adequate marketing and 
processing infrastructure. Infrastructure for the livestock sector is the key to 
its accelerated growth. Efficacious livestock services with regard to animal 
health and production services are vital for livestock sector development, 
however, prompt delivery of these services has been a subject of continuous 
debate. Artificial insemination (AI) is not only an innovative technique 
to ensure impregnation in females, coincidentally it is also an influential 
technique for livestock quality improvement. 

Table 4. Number of livestock institutions in India

Year
Veterinary 
hospitals/

Polyclinics
Veterinary 

dispensaries
Veterinary aid centres 

(stockmen centres/
mobile dispensaries)

Number of AI 
centres

2011 8732 18830 25195 74158
2021 11959 25850 27949 112361

Source: GOI 2021
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The development of veterinary infrastructure is crucial for enhancing 
livestock health in India, and the government has implemented several 
measures to improve it. The number of veterinary hospitals/polyclinics 
and veterinary dispensaries has increased by approximately 37% between 
2011 and 2021 (Table 4). However, the increase in the number of veterinary 
aid centers has only been 11% during the same period. 

Artificial insemination is a significant strategy for improving the genetic 
potential of indigenous breeds, and currently, there are 112,361 artificial 
insemination (AI) centers (DAHD 2021-22). Artificial insemination has a 
significant drawback of a low conception rate (40% to 45%), especially in 
dairy animals, making it unappealing for producers. The main impediments 
to the implementation of cross-breeding technology are the shortage of 
quality semen and inadequate storage and delivery methods. To promote 
the use of advanced breeding techniques, it is critical to creating an effective 
information system.

These findings indicate the need for a greater flow of information to 
livestock farmers. An effective information system must capture wider 
livestock ecosystem and requires close attention to counter the existing 
and projected challenges.  Preventive health care must reach the animals, 
and the infrastructure services to connect the output to consuming markets 
must be made readily available. Potential of science should be harnessed 
by adopting improved technologies. The newer information tools will 
also enhance animal productivity. Hence, there is a need to give thrust on 
efficient and effective extension services. 
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Access to Information3
3.1 Data 

This study uses data from a nationally representative survey of farm 
households conducted by the National Sample Survey Office (NSSO) of 
the Ministry of Statistics and Programme Implementation, Government of 
India, for the agricultural year 2018–19 (GoI 2021). This survey is a sequel 
to the surveys conducted in 2002–03 (GoI 2005) and 2012–13 (GoI 2014).

This survey aims to track the changes in the status of farming and 
farm households and the factors underlying these dynamics. The survey 
followed a multistage stratified random sampling procedure (see, GoI 
(2021) for sampling details) and collected data from 50,840 farm households 
spread over 5,885 villages across all the states of India. Compared to the 
previous farm surveys, this survey is extensive in its coverage of several 
characteristics of farming and farm households. 

The survey provides data on the subsectors of agriculture (crops, 
livestock, and fisheries) and the subject and channel of information 
dissemination for each subsector. It contains data on the production and 
value of crops, livestock, and fisheries outputs and the farm and household 
variables (land and livestock holdings; irrigation coverage; income sources; 
access to credit; disposal of farm produce; and age, gender, education, social 
status (caste and religion) of household heads, and their affiliation with 
formal or informal farmer organizations). Nevertheless, a fundamental 
limitation is that it provides production cost data not for an individual 
commodity but at subsector level.

3.2 Characteristics of information users and non-users

The survey data show that over half of the farm households in India 
own one or the other species of livestock, and 63% of them are engaged 
in dairying (i.e., in-milk cows and buffaloes). In this study, our focus is 
on dairy farming. Dairy farmers face an acute information constraint— 
only one-fourth of them have access to information. Notably, most farmers 
accessing information also utilize it in their decision-making (92%). Hence, 
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our analysis in this study is based on the use of information and not access 
to it.

Farmers’ access to, and use of information is influenced by several 
factors, including demographic characteristics (age, education, and 
gender of the household head or decision-maker); availability of family 
labor for regular farm activities (family size); socio-economic status of 
the households (religion, caste, assets, and income); landholding size and 
irrigation; and access to credit, market and support services (Ali 2012; 
Alvarez and Nuthall 2006; Babu et al. 2011; Carter and Batte 1993; Okwu 
and Dauda 2011; Solano et al. 2003).

Table 5 compares the key characteristics of the non-users and users 
of information. Regarding demographic characteristics, the heads of 
information-using households are older and also have a higher level 
of schooling. The number of households reporting formal training 
in agriculture and allied activities and affiliation with the farmer 
organizations is extremely small, but their proportion is higher among 
the information users.

The information-using households have smaller families but a more 
diversified income portfolio (non-farm business activities, wages, salaries, 
and remittances). Interestingly, there is no gender bias in information 
access—the proportion of female-headed households is almost identical in 
both categories. 

The social status of households can differentiate them in their access 
to and use of information—and its outcomes (Batte and Arnholt 2003; Ali 
2012; Birthal et al. 2015). Caste is an important social identity in rural India. 
The households at the bottom of the caste hierarchy (Scheduled Castes and 
Scheduled Tribes) have lower access to information (Birthal et al. 2015). 
A look at the distribution of the non-users and users of information by 
caste shows a lower proportion of the lower-caste households among 
information-using households (Table A2 in the Appendix).

Regarding farm characteristics, both information non-users and users 
have an identical landholding size, but the users’ access to irrigation is 
lower. On the other hand, the information users have a larger herd size 
(in-milk cows and buffaloes). Notably, the availability of information 
appears to facilitate households to spend more on feeds, animal health, 
and breeding.

The information users harvest almost 1.5 times more milk yield as the 
non-users (Table 5). The difference in the cumulative distribution functions 
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Table 5. Means and standard deviations of characteristics of users and 
non-users of information

  Non−users Users Difference in 
means and 
proportions 
(t−statistic)

Milk yield (litre/in−milk 
animal/annum)

1716.84 (1498.28) 2467.96 (1873.30) −26.7***

Household characteristics 
Family size (No.) 5.51 (2.58) 5.07 (2.45) 9.8***
Age of the household heads 
(years)

51.94 (13.21) 52.56 (13.04) −2.65**

Female−headed household 
(%)

7.07 (0.26) 6.82 (0.25) 0.6

Education level (% household 
heads)

− −

  Illiterate 34.79 (0.48) 31.71 (0.47) 3.65***
  Below primary 8.96 (0.29) 10.62 (0.31) −3.2**
  Primary 14.65 (0.35) 16.10 (0.37) −2.3**
  Middle 16.03 (0.37) 15.64 (0.36) 0.6
  Secondary 12.88 (0.33) 14.76 (0.35) −3.15**
  Higher secondary 7.01 (0.26) 6.29 (0.24) 1.6*
  Graduate and above 5.68 (0.23) 4.88 (0.22) 2**
Caste (% households) − −
  Scheduled caste 11.31 (0.32) 7.68 (0.27) 6.75***
  Scheduled tribe 13.56 (0.34) 11.05 (0.31) 4.25***
  Other backward caste 45.68 (0.50) 52.19 (0.50) −7.4***
  Upper or other caste 29.45 (0.46) 29.08 (0.45) 0.45
Net assets (Rs/person) 1699.05 (19173.66) 3468.42 (48848.71) −1769.375***
Formal training in agriculture 
(% households)

1.81 (0.13) 3.23 (0.18) −5.55***

Non−farm business income 
(% households)

7.84 (0.27) 8.97 (0.29) −2.35**

Wages, salary, and remittance 
(% households)

46.89 (0.50) 53.07 (0.50) −7***

Farm characteristics
Landholding size (ha/
household)

1.04 (1.41) 1.05 (1.76) −0.5

Area irrigated (%) 63.14 (0.44) 52.87 (0.47) 12.9***
Herd size (No. of in−milk 
animals /household)

1.54 (1.15) 1.92 (2.50) −13.9***

Proportion of buffaloes in 
the herd

22.04 (0.71) 25.63 (0.80) −2.8**

Breeding charges (Rs/animal) 123.64 (1,088.06) 306.18 (3,475.02) −5.35***
Feed cost (Rs/animal) 3507.37 (3,873.81) 5021.27 (5,584.56) −19.8***
Veterinary charges (Rs/
animal)

90.91 (465.97) 250.67 (659.06) −17.5***

Membership of farmer 
organizations (% households)

0.34 (0.06) 2.42 (0.18) −11.3***

Note: Standard deviations are in parentheses. ***, ** and * denote significance at the 1%, 5% 
and 10% levels, respectively.
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of milk yield for the information non-users and users is significant (Figure 
4), and it is confirmed by the Kolmogorov-Smirnov test (K-S =0.21, p=0.0).
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3.3 Heterogeneity in information and its sources

Farmers’ information needs are diverse, ranging from information 
on breeds and breeding practices, feed and nutrition, diseases and 
their management, animal hygiene and shed management, food safety 
standards, markets, prices, and trade. Farmers acquire such information 
from several sources, including public and private, formal and informal, 
and traditional and modern. The public information system comprises 
government institutions, including veterinary hospitals, dispensaries, 
artificial insemination centers, research institutions, Krishi Vigyan 
Kendras (agriculture science centres), agricultural universities /colleges, 
dairy cooperatives, government extension agents, and farmer-producer 
organizations (FPO). Following Anderson and Feder (2007) and Aker 
(2011), the rest of the information channels are aggregated into private 
information channels, mass media, input dealers, and progressive farmers. 
Private information channels include private clinics, nongovernmental 
organizations (NGOs), and private commercial agents (i.e., contract 
farming sponsors and companies and commodity traders and processors). 
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Mass media comprises telephones, mobile phones, the internet, print 
media, radio, and other electronic media.

Since farmers need different sorts of information, they seek 
information from multiple sources, but these are not mutually exclusive. 
The information on a subject can be accessed from more than one source, 
or a single source can provide all sorts of information. About 73% of farm 
households seek only one type of information, and 60% of them acquire it 
from two or more sources. The rest seek more than one type of information, 
mostly from more than one source (Table A1 in the Appendix). 

Two-way frequency distribution of dairy farm households by the 
subject and the source of information shows private service providers 
comprising the dominant source of information (Table 6, Figure 5). 
Overall, 39% of dairy farm households have relied on private sources 
for their information needs. Their access to other information sources, 
including the public extension system, is almost equal; around 15% of the 
dairy farm households relied on each of these.

Table 6. Frequency distribution of information by its subject and source
Breeding Feeding Health Management All

Progressive farmers
19.83
16.48
[440]

26.99
23.38
[599]

43.85
14.92
[973]

9.33
21.12
[207]

100
17.43
[2219]

Input dealers
21.15
13.37
[357]

20.97
13.82
[354]

45.56
11.79
[769]

12.32
21.22
[208]

100
13.26
[1688]

Mass media
22.60
17.90
[478]

18.87
15.57
[399]

50.73
16.45
[1073]

7.80
16.84
[165]

100
16.61
[2115]

Government
21.22
14.19
[379]

20.49
14.29
[366]

51.62
14.14
[922]

6.66
12.14
[119]

100
14.03
[1786]

Private
20.63
38.05
[1016]

17.14
32.94
[844]

56.53
42.69
[2784]

5.71
28.67
[281]

100
38.68
[4925]

All
20.97
100

[2670]

20.12
100

[2562]

51.21
100

[6521]

7.70
100

[980]

100
100

[12733]
Note: Figures in the upper row against an information source are the percent of households 
seeking different kinds of information from that source, and the lower row contains the 
percent of households seeking information from different sources. The square bracket 
contains the number of households seeking information from a particular source.
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The information on animal health and disease management is the most 
sought-after, and over 50% of dairy farmers acquired it from private sources. 
Private sources are also important for disseminating information on animal 
breeding (38%) and feeds and nutrition (33%). The mass media and social 
networks (farmer-to-farmer exchange) are utilized by around 17% of the 
farmers. The outreach of the public extension system is limited to only 14% 
of the farmers, irrespective of the type of information they need.

Figure 5. Use of information by type and sources
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4.1  Method of estimation

To assess the impact of information on dairy productivity, we begin 
by estimating the following linear function:

           (1)
where, 
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Y� denotes dairy productivity for the ith farm household;  

X� is a vector of demographic, farm, and institutional characteristics;  

D� is a categorical variable, taking the value of 1 if the household uses information in decision-
making, and 0 otherwise; and  

η� is an independent and normally distributed error term. 

If X� includes all the variables that influence the use of information, and is simultaneously 
uncorrelated with the error term (η�), then an ordinary least squares (OLS) estimate of β in 
Equation 1 is consistent, that is, it provides the true effect of information on Y�. However, it is 
possible that X� does not include some of the variables such as farmers’ inherent abilities, skills, 
risk preferences, and social ties that may influence the use of information. Such unobservable 
factors cannot be controlled for and may lead to an omitted variable bias.  

To correct for such potential biases, we follow the instrumental variable (IV) approach. 
Accordingly, an ideal instrument must be correlated with the use of information (I� has a direct 
effect on D�) but not with the outcome (I� does not have a direct effect on Y�). Being correlated 
with the use of information, and uncorrelated with the outcome, the instrument effectively 
randomizes the sample households across treatments and achieves equal distribution of both 
the characteristics and the pre-treatment outcomes. Additionally, the IV approach addresses 
both the overt and unobserved biases in estimating the average treatment effect. 

To construct an instrumental variable, we evoke the role of local social networks in 
information transmission (Evenson and Mwabu 2001; Bandierra and Rasul 2006; Conley and 
Udry 2010; Liu 2013). The rationale for using the social networks to construct instruments is 
that if a larger proportion of the farmers in the network are informed, then the likelihood of a 
particular farmer being informed would be greater (the first condition of IV is likely to be 
satisfied). In addition, the proportion of informed farmers in the network should not directly 
affect the productivity on a particular farm (the second condition of IV is satisfied). 

The literature does not provide a definite definition of the “social network”. Hence, in this 
study, we consider the social network composed of individuals whose mean outcome and 
characteristics influence an individual’s outcome and characteristics (Bandiera and Rasul 
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To construct an instrumental variable, we evoke the role of local 
social networks in information transmission (Evenson and Mwabu 2001; 
Bandierra and Rasul 2006; Conley and Udry 2010; Liu 2013). The rationale 
for using the social networks to construct instruments is that if a larger 
proportion of the farmers in the network are informed, then the likelihood 
of a particular farmer being informed would be greater (the first condition 
of IV is likely to be satisfied). In addition, the proportion of informed 
farmers in the network should not directly affect the productivity on a 
particular farm (the second condition of IV is satisfied).

The literature does not provide a definite definition of the “social 
network”. Hence, in this study, we consider the social network composed 
of individuals whose mean outcome and characteristics influence an 
individual’s outcome and characteristics (Bandiera and Rasul 2006; Conley 
and Udry 2010). In rural India, the reference group for a farm household 
need not be the most proximate geographically, but it is the similarity of 
caste, religion, or ethnicity that define the reference group (Fontaine and 
Yamada 2011). Hence, in this study we define a social network for each 
farm household based on geographical proximity (residing in the same 
village) and social identity (belonging to the same caste). 

Table A2 shows farm households’ access to different information 
sources by their caste group. With these conditions in mind, we define our 
instrument as the proportion of informed farmers in a given network and 
specify the following equation to determine whether or not a farmer uses 
information.

        (2)

Combining Equations 1 and 2 

        (3)

where, 

, and 

. 

Hence, the estimate  can be obtained as . The instrumental 
variable estimator is an unbiased and consistent estimator of  in large 
samples.

The farm survey randomly selects households in a village. The actual 
proportion of the households using information within a social group in 
a village may not equal the proportion estimated from the sample, i.e., 
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. This can lead to the attenuation bias in θ, due to which the 
analysis may provide the lower bound of θ. However, the estimated 
treatment effect is unbiased as long as  is uncorrelated with  and .

Equation 1 includes a dummy variable for information, that is, whether 
or not a farmer has used any type of information. However, the farmers’ 
information needs are diverse, as are the sources dispensing these, and 
it is likely that different types of information and their different sources 
may impact dairy productivity differentially. To capture the heterogeneity 
in their impacts, Equation 1 is augmented by including the type of 
information (on breeding, feeding, health, and management) or the sources 
of information (public, private, mass media, progressive farmer, and input 
dealer), and their corresponding instrumental variables, as in Equation 3.

    (4)

Where,  and  represent the instruments for the information 
on animal breeding, feeding, health, and management.

Similarly, we incorporate instruments for the information sources in 
Equation 3:

  (5)

where,  represent the instruments for the public, 
mass media, progressive farmer, input dealer, and private information 
sources. 

To account for the heteroscedasticity and autocorrelation, we estimate 
linear regressions using robust (heteroskedastic-consistent) and cluster-
robust variance estimates.

4.2 Impact of information on dairy productivity

4.2.1 Identification tests

Table 7 presents validity tests for the instrumental variables. First, we 
look at the results of the under-identification tests. The p-values are highly 
significant, rejecting the null hypothesis that the instruments are irrelevant 
and the model is under-identified. Further, we look at the Hansen J-statistic 
that tests the null hypothesis that the instruments are valid and uncorrelated 
with the error term. The higher p-values provide strong evidence that the 
instruments are valid.
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We also test for the failure of the relevance condition and weak 
instruments. Both the Cragg-Donald Wald F-statistic (preferred in the case 
of no heterogeneity) and Kleibergen-Paap rk Wald F-statistic (preferred 
in the case of heterogeneity) are more than the Stock-Yogo critical value, 
rejecting the null hypothesis that instruments are weak. These test statistics 
enable us to conclude that the application of the IV method is necessary in 
our case and that the proposed IVs are valid.

4.2.2  Impact of different types of information  

The OLS estimates corresponding to Equation 1 are given in Table 8. 
Dairy productivity is positively and significantly influenced by the age 
and education of household heads. The effect, however, differs across 
social groups — it is lower for lower-caste households than for upper-caste 
households.

Productivity is negatively associated with land size, assets, and access 
to non-farm income sources. The effect of herd size, however, is insignificant. 
Further, as expected, productivity is positively and significantly associated 
with expenditure on animal breeding, feeding, and health. These findings 

Table 7. Instrumental variable tests
Eq. 3

[1]
Eq. 4

[2]
Eq. 5

[3]
Under-identification test (F test of excluded 
instruments)

33911.48 71.20 3239.36

H0: instruments are jointly irrelevant in the 
first stage

0.0000 0.0000 0.0000

Under-identification test (Kleibergen-Paap rk 
LM Statistic)

5975.22 224.70 3303.96

H0: model is under-identified, instruments 
are not good

0.0000 0.0000 0.0000

Over-identification test (Hansen J statistic) 0.8789 0.8056 0.8465
H0: exclusion restrictions of instruments are 
valid

0.8752 0.6533 0.6256

Weak identification test  
(Cragg-Donald Wald F-statistic)

12000 4991.80 12000

Weak identification test  
(Kleibergen-Paap-rk Wald F-statistic)

34000 36.92 765.62

H0: weakly identified system  
(Stock-Yogo critical value 10 %)

16.38 10.27 10.83

Notes: Tests in Columns 1, 2, and 3 are based on the estimation of Equations 3, 4, and 5, 
respectively. The results of the full models for Equations 3, 4, and 5 are presented in Column 
2 of Table 5, Column 3 of Table 5, and Column 3 of Table 6.



24

Table 8. Estimates of OLS regression
Dependent variable:  
Ln milk yield 

Any information
[1]

Different types of 
information

[2]
Household characteristics  
Family size 0.0536*** (0.0131) 0.0548*** (0.0131)
Age 0.0305 (0.0218) 0.0283 (0.0218)
Gender 0.0025 (0.0227) 0.0006 (0.0227)

Education level

  Below primary  0.0301  (0.0207) 0.028 (0.0207)
Primary 0.0334 (0.0177) 0.0333 (0.0176)
Middle 0.0266 (0.0178) 0.026 (0.0178)
Secondary 0.1123*** (0.0177) 0.1071*** (0.0176)
Higher secondary 0.0966*** (0.0223) 0.0976*** (0.0223)
Graduate and above 0.1525*** (0.0248) 0.1531*** (0.0247)
Caste     
Scheduled caste -0.1833*** (0.0223) -0.1867*** (0.0222)
Scheduled tribe -0.0588** (0.0194) -0.0580** (0.0194)
Other backward caste 0.0413** (0.0131) 0.0410** (0.0131)
Net assets -0.0127*** (0.0018) -0.0128*** (0.0018)
Formal training in 
agriculture 

0.0285 (0.0421) 0.0223 (0.0420)

Non-farm business income -0.0481* (0.0207) -0.0490* (0.0207)
Wages, salary, and 
remittance 

-0.0971*** (0.0122) -0.0975*** (0.0122)

Farm characteristics
Landholding size -0.0276*** (0.0039) -0.0255*** (0.0039)
Area irrigated 0.0940*** (0.0143) 0.0965*** (0.0143)
Herd size 0.0101 (0.0148) -0.0006 (0.0148)
Proportion of buffaloes in 
the herd

0.0043 (0.0083) 0.0058 (0.0082)

Breeding charges 0.0404*** (0.0035) 0.0389*** (0.0035)
Feed cost 0.4668*** (0.0127) 0.4640*** (0.0127)
Veterinary charges 0.0248*** (0.0025) 0.0241*** (0.0024)
Member of farmer 
organizations 

-0.0535 (0.0671) -0.1055 (0.0654)

Information type
Any information 0.1386*** (0.0144)   
Breeding 0.1028*** (0.0220)
Feeding 0.1704*** (0.0225)
Health 0.0820*** (0.0159)
Management 0.2618*** (0.0413)
Constant 3.1461*** (0.1397) 3.1804*** (0.1395)

Notes: District dummies are included in the regressions. Figures in parentheses are village-
clustered standard errors. ***, **, and * denote significance at 1%, 5%, and 10% levels, 
respectively.
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indicate that small farm households with fewer assets and limited access 
to non-farm income sources spend more on productivity-enhancing inputs 
to compensate for the scale effect on farm income.

The information has a significantly positive impact on dairy 
productivity. It raises milk yield by 14%. The impact, however, differs 
by the content or subject of the information—the information on dairy 
management raises productivity the most (26%), followed by the 
information on feed and nutrition (17%), animal breeding (10%), and 
health (8%).

The OLS estimates, however, could be biased. The bias-corrected 
estimates from IV regressions are presented in Table 9, and Figure 7 shows 
the impacts of different types of information on milk yield. These results 
confirm the role of information in enhancing dairy productivity. Controlling 
for the influence of several observable and unobservable factors, the impact 
of information is marginally higher, that is, 15%.  This is true for all sorts 
of information, especially information on management and breeding. The 
estimated productivity effect of management information is now higher 
by 27% and of breeding information by 30%. These results imply that the 
correction for selection and omitted variable bias was important in our 
study. 

A glance at Table A1 in the Appendix shows that most farm households 
(73%) use the information on a single subject and only 5% on more than 
one subject (three or more). This motivates us to probe whether a bundle of 
information is more effective at raising productivity than any information 
used in isolation. To know this, we estimate IV regressions for sub-samples 
of households using (1) only one type of information, (2) two types of 
information, and (3) three or more types of information. Notably, the 
impact of using three or more types of information, that is, a bundle of 
information, is more than four times larger than the isolated use of any 
information (Table A3). 

These findings indicate a pecking order in the effect of different 
types of information. It is linked to the complexity of the problem and the 
technical expertise required for its remedy. The more technical or complex 
the information, the less the impact on productivity. Disease diagnosis 
and management and animal breeding require significant knowledge and 
technical skills. On the other hand, the information on feed and feeding 
practices, financing, markets, and post-production management do not 
involve much technical expertise and skills.
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Table 9. Estimates of IV regressions

Dependent variable:  
Ln milk yield 

Any information
[1]

Different types of 
information

[2]
Household characteristics 
Family size 0.0543*** (0.0131) 0.0559*** (0.0131)
Age 0.0297 (0.0218) 0.0266 (0.0217)
Gender 0.0028 (0.0227) 0.0005 (0.0226)
Education level
  Below primary 0.0297 (0.0206) 0.0266 (0.0206)
  Primary 0.033 (0.0176) 0.0325 (0.0176)
  Middle 0.0264 (0.0178) 0.0253 (0.0178)
  Secondary 0.1119*** (0.0176) 0.1053*** (0.0176)
  Higher secondary 0.0966*** (0.0223) 0.0973*** (0.0223)
  Graduate and above 0.1525*** (0.0247) 0.1528*** (0.0246)
Caste 
  Scheduled caste −0.1833*** (0.0222) −0.1868*** (0.0221)
  Scheduled tribe −0.0585** (0.0194) −0.0575** (0.0193)
  Other backward caste 0.0408** (0.0131) 0.0402** (0.0130)
Net assets −0.0128*** (0.0018) −0.0130*** (0.0018)
Formal training in agriculture 0.0277 (0.0420) 0.0201 (0.0419)
Non−farm business income −0.0481* (0.0206) −0.0490* (0.0207)
Wages, salary, and remittance −0.0977*** (0.0122) −0.0983*** (0.0121)
Farm characteristics
Landholding size −0.0271*** (0.0039) −0.0245*** (0.0039)
Area irrigated 0.0948*** (0.0143) 0.0979*** (0.0142)
Herd size 0.0083 (0.0147) −0.0049 (0.0149)
Proportion of buffaloes in herd 0.0046 (0.0082) 0.0066 (0.0082)
Breeding charges 0.0403*** (0.0035) 0.0383*** (0.0035)
Feed cost 0.4659*** (0.0127) 0.4621*** (0.0127)
Veterinary charges 0.0244*** (0.0024) 0.0234*** (0.0024)
Member of farmer organizations −0.0574 (0.0669) −0.1221 (0.0645)
Information type − − − −
Any information 0.1521*** (0.0150)
Breeding 0.1332*** (0.0242)
Feeding 0.1719*** (0.0249)
Health 0.0951*** (0.0170)
Management 0.3315*** (0.0434)
Constant 3.1546*** (0.1394) 3.1978*** (0.1391)

District dummies are included in the regressions. Figures in parentheses are village-clustered 
standard errors. ***, **, and * denote significance at 1%, 5%, and 10% levels, respectively.
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4.2.3  Impact of sources of information 

The literature indicates differential impacts of different information 
sources on farm outcomes (Birol et al. 2015; Glaeser et al. 2002; Putnam 
2001; Feder and Slade, 1986; Foster and Rosenzweig, 1995; Singh et al. 2003; 
Bhagat et al. 2004). Nonetheless, most studies have analyzed the impact 
of a single information node at a time, while farmers depend on multiple 
sources for their information needs.

Table 10 provides the IV estimates of the impact of information sources 
on dairy productivity. These indicate significantly different impacts of 
different information sources. The information sourced from the public 
extension system institutions has the maximum positive impact (13.6%), 
almost twice that of private sources (Figure 8). Mass media and social 
networks do not affect productivity much. The impact of information 
sourced from the input dealers is negative and significant.

The heterogeneity in the impact of information sources could be 
attributed to the differences in the quality of information and the human 
resources and methods deployed to deliver the information. The public 
extension system is more effective in improving productivity, as it engages 
highly trained human resources capable of diagnosing the remedies 
and providing their effective solutions. An overwhelming majority of 
veterinarians (over 95%) in India are employed in the public sector.

Figure 7. Impact of information on milk yield (%)
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Table 10. OLS and IV regressions for source effect

Dependent variable: Ln Milk yield OLS regression
[1]

IV regression
[2]

Household characteristics 

Family size 0.0528*** (0.0131) 0.0538*** (0.0131)
Age 0.0285 (0.0218) 0.0276 (0.0217)
Gender −0.0035 (0.0227) −0.0026 (0.0227)
Education level
  Below primary 0.0347 (0.0207) 0.0342 (0.0206)
  Primary 0.0344 (0.0176) 0.0343 (0.0176)
  Middle 0.0264 (0.0179) 0.0264 (0.0178)
  Secondary 0.1098*** (0.0177) 0.1098*** (0.0176)
  Higher secondary 0.0945*** (0.0223) 0.0954*** (0.0223)
  Graduate and above 0.1492*** (0.0247) 0.1498*** (0.0247)
Caste 
  Scheduled caste −0.1902*** (0.0223) −0.1894*** (0.0223)
  Scheduled tribe −0.0620** (0.0195) −0.0618** (0.0194)
  Other backward caste 0.0416** (0.0131) 0.0410** (0.0130)
Net assets −0.0113*** (0.0018) −0.0115*** (0.0018)
Formal training in agriculture 0.0128 (0.0426) 0.0101 (0.0425)
Non−farm business income −0.0479* (0.0207) −0.0487* (0.0206)
Wages, salary, and remittance −0.0943*** (0.0122) −0.0950*** (0.0122)
Farm characteristics
Landholding size −0.0290*** (0.0039) −0.0294*** (0.0039)
Area irrigated 0.1016*** (0.0144) 0.1001*** (0.0144)
Herd size 0.0123 (0.0147) 0.0109 (0.0147)
Proportion of buffaloes in herd 0.0048 (0.0081) 0.005 (0.0081)
Breeding charges 0.0404*** (0.0035) 0.0403*** (0.0035)
Feed cost 0.4710*** (0.0128) 0.4696*** (0.0128)
Veterinary charges 0.0268*** (0.0024) 0.0264*** (0.0024)
Member of farmer organizations −0.037 (0.0678) −0.0426 (0.0678)
Information source
Government 0.1207*** (0.0171) 0.1355*** (0.0175)
Mass media −0.0173 (0.0158) −0.0327 (0.0173)
Progressive farmer 0.0091 (0.0129) 0.021 (0.0139)
Input dealer −0.1128*** (0.0137) −0.1041*** (0.0148)
Private 0.0654*** (0.0146) 0.0769*** (0.0155)
Constant 3.1390*** (0.1398) 3.1447*** (0.1394)

District dummies are included in the regressions. Figures in parentheses are village-clustered 
standard errors. ***, **, and * denote significance at 1%, 5%, and 10% levels, respectively.
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 Studies have shown a positive and significant impact of information 
from social networks and mass media on the returns from crop farming 
(Feder and Slade 1986; Foster and Rosenzweig 1995; Birol et al. 2015). Our 
findings, however, show no significant effect of these sources on dairy 
productivity. This can be expected. Animals have a complex biological 
system, a sound understanding of which is a prerequisite for diagnosing 
an ailment or disorder. Only a qualified veterinarian can, upon physical 
examination of the animal, diagnose the ailment and suggest remedial 
measures. Further, social networks and mass media often acquire 
information from the public extension system; hence, the probability of 
loss of information and miscommunication in the dissemination process is 
relatively high.
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Utilizing data from a nationally representative farm survey and 
applying the instrumental variable method, this study has assessed the 
impact of information on the productivity of dairy farming in India. 
Important conclusions are:  

Using the information in farming decisions can enhance dairy 
productivity by 15%. Farmers’ information needs are diverse; the impact on 
dairy productivity, therefore, differs by the information type—information 
on livestock management has a more significant effect than information on 
feeding, breeding, and health. The payoff of using different information 
types is larger than using any one type of information in isolation. The 
impact of information is also differentiated by the source dispensing it—
information from public sources has a significantly larger impact than from 
private sources, social networks, mass media, and input dealers.

In the past few decades, there has been increasing recognition of 
livestock’s contribution toward sustaining agricultural growth, reducing 
income inequality, poverty, and malnutrition, and empowering rural 
women. However, when public resources are allocated, the livestock 
subsector is under-appreciated and inappropriately funded. The livestock 
subsector shares approximately 10% of the total public spending on 
agriculture and allied activities (Birthal and Mishra 2021). The delivery of 
livestock services, including extension services, is grossly lacking, despite 
the country having an extensive veterinary infrastructure (i.e., hospitals, 
polyclinics, and dispensaries) engaging over 80,000 trained veterinarians. 
The findings of this study reveal that the government extension or service 
delivery system reaches only 14% of livestock farmers. A few important 
implications emerge from this study. 

First, given the maximum impact of the public extension system on dairy 
productivity, the need for extending its outreach cannot be undermined. 
India has a large number of veterinarians and para-veterinarians primarily 
employed in the public sector, yet the delivery of livestock services has 
remained poor. The question is: Should the governments utilize the 
existing human resources and infrastructure or evolve new institutional 

Conclusion and 
Implications5
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arrangements to strengthen the livestock information and service delivery 
system? 

Second, India has a strong network of dairy cooperatives and an 
equally strong presence of the private dairy processors in some states. 
How can the policy facilitate leveraging the potential of such value chains 
for delivering livestock information and services?

Third, depending on the ease of their adoption, some of the livestock 
services, particularly those not complex and difficult to understand by the 
farming communities, can be considered for privatization. However, the 
relatively small impact of the private information sources points towards 
building/enhancing their capacities. 

Finally, since farmers’ information needs are diverse, and given 
the more significant impact of the joint use of information, the need for 
providing bundled information cannot be undermined. It also means 
adopting a single-window approach for the effective delivery of livestock 
services. 
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Appendix
Table A1. Frequency distribution of households by number of 

information and information sources used

No. of 
Information

No. of information sources 
One 

source
Two 

sources
Three 

sources
Four 

sources
Five 

sources Total

One type 1225 957 665 168 24 3039
Two types 118 382 274 121 33 928
Three types 4 54 79 37 26 200
Four types 0 0 6 3 5 14
All 1347 1393 1024 329 88 4181

Notes: Different kinds of information include information on breeding, feeding, health and 
management The different sources of information include government, private, progressive 
farmer, mass media and input dealer. 



40

Table A2. Sources of information by caste of information users

Scheduled 
caste

Scheduled 
Tribe

Other 
backward 

caste

Upper or 
other 
caste

Total

Progressive 
farmer

9.28
14.60
[211]

9.54
10.69
[217]

48.33
11.73
[1099]

32.85
12.25
[747]

100
12.01
[2274]

Input dealer
8.22
14.95
[216]

9.13
11.82
[240]

46.94
13.17
[1234]

35.72
15.40
[939]

100
13.88
[2629]

Mass media
7.30
26.57
[384]

10.99
28.47
[578]

50.43
28.32
[2653]

31.29
26.99
[1646]

100
27.77
[5261]

Government
7.30
22.77
[329]

11.10
24.63
[500]

48.56
23.34
[2187]

33.04
24.40
[1488]

100
23.78
[4504]

Private
7.14
21.11
[305]

11.58
24.38
[495]

51.38
23.44
[2196]

29.90
20.96
[1278]

100
22.56
[4274]

All
7.63
100
[1445]

10.72
100
[2030]

49.46
100
[9369]

32.19
100
[6098]

100
100
[18942]

Notes: Upper rows contain row percentage; lower rows contain column percentage, and 
frequencies are shown in square brackets. 



41

Table A3. IV regressions for number of information used

Dependent variable: Ln 
milk yield 

One type of 
information

[1]

Two types of 
information

[2]

Three or more types 
of information

[3]

Household characteristics 
Family size 0.0586*** (0.0136) 0.0624*** −0.0145 0.0552*** (0.0149)
Age 0.026 (0.0225) 0.0223 −0.0241 0.0296 (0.0250)
Gender 0.0005 (0.0239) 0.005 −0.0245 0.0036 (0.0260)
Education level
  Below primary 0.0279 (0.0216) 0.0111 −0.0228 −0.0013 (0.0240)
  Primary 0.0255 (0.0183) 0.0214 −0.0197 0.0251 (0.0206)
  Middle 0.0247 (0.0184) 0.0126 −0.0197 0.0158 (0.0205)
  Secondary 0.1028*** (0.0184) 0.0926*** −0.0196 0.0886*** (0.0205)
  Higher Secondary 0.0987*** (0.0230) 0.0776** −0.0245 0.0807** (0.0251)
  Graduate and above 0.1521*** (0.0255) 0.1531*** −0.0273 0.1421*** (0.0281)
Caste 
  Scheduled caste −0.1947*** (0.0228) −0.2151*** −0.0241 −0.2164*** (0.0241)
  Scheduled tribe −0.0652** (0.0200) −0.0604** −0.0212 −0.0697** (0.0217)
  Other backward caste 0.0435** (0.0136) 0.0339* −0.0145 0.0372* (0.0149)
Net assets −0.0121*** (0.0019) −0.0120*** −0.0021 −0.0128*** (0.0021)
Formal training in 
agriculture 0.0389 (0.0464) 0.0431 −0.0493 0.0813 (0.0522)

Non−farm business 
income −0.0368 (0.0215) −0.0486* −0.0234 −0.0431 (0.0243)

Wages, salary, and 
remittance −0.1040*** (0.0127) −0.0882*** −0.0135 −0.0838*** (0.0139)

Farm characteristics
Landholding size −0.0263*** (0.0042) −0.0202*** −0.0046 −0.0177*** (0.0050)
Area irrigated 0.0956*** (0.0148) 0.0783*** −0.0157 0.0704*** (0.0161)
Herd size 0.0016 (0.0159) −0.0164 −0.017 −0.0219 (0.0179)
Proportion of buffaloes 
in herd 0.0098 (0.0087) 0.0191* −0.0088 0.0230* (0.0094)

Breeding charges 0.0395*** (0.0038) 0.0430*** −0.0038 0.0475*** (0.0041)
Feed cost 0.4612*** (0.0131) 0.4544*** −0.0137 0.4551*** (0.0139)
Veterinary charges 0.0251*** (0.0026) 0.0235*** −0.0029 0.0268*** (0.0031)
Member of farmer 
organizations −0.1694 (0.1018) −0.1114 −0.0955 −0.0113 (0.1146)

Information 
  Any information 0.0974*** (0.0165) 0.2769*** −0.0246 0.4572*** (0.0505)
Constant 3.2321*** (0.1442) 3.3106*** −0.1526 3.3257*** (0.1527)

Notes: District dummies are included. The figures in parentheses are village-clustered 
standard errors. ***, **, and * denote significance at 1%, 5%, and 10% levels, respectively.
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