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Abstract:
In the context of structural transformation of Indian economy, we examined the patterns of income, migration, milk marketing, dairy trends
and future plans at the household level in Tamil Nadu state in south India. The study finds that majority of the dairy households in various
farming systems have poor landholdings; belong to low or middle income classes; have one migrant in their families, and diversified sources
of income. Given this backdrop, continuing dairy activity in the near future differed based on farming system and market opportunities. The
majority were not willing to motivate the next generation to take up dairying as a profession.

Keywords: smallholder dairying, farm exit, future of dairying, rural livelihood
Perspectivas futuras de la producción lechera de pequeños
agricultores: Evidencia pragmática de sistemas agropecuarios de un
estado económicamente transformador en India
Resumen:
En el contexto de la transformación estructural de la economía india, examinamos los patrones de ingresos, migración, comercialización de la
leche, tendencias en lácteos y planes futuros a nivel de los hogares en el Estado Tamil Nadu en el sur de India. El presente estudio encuentra
que la mayoría de los hogares lecheros de diversos sistemas agropecuarios tienen fincas pobres, pertenecen estratos de ingresos bajos o medios,
tienen un migrante en sus familias y fuentes diversificadas de ingresos. Con este telón de fondo, la actividad lechera continuada en el futuro
cercano difirió con base en el sistema de agricultura y las oportunidades del mercado. La mayoría fueron se sentían dispuestos a motivar a la
siguiente generación para que adoptaran la producción láctea como profesión.

Palabras clave: pequeños productores de leche, abandonar la agricultura, futuro de la industria láctea, subsistencia rural
Perspectivas futuras da produção leiteira de pequenos agricultores:
Evidência pragmática de sistemas agropecuários de um estado
economicamente transformador na Índia
Resumo:
No contexto da transformação estrutural da economia indiana, examinamos padrões de renda, migração, comercialização do leite, tendências
em laticínios e planos futuros no nível das famílias no Estado Tamil Nadu no sul da Índia. O presente estudo constata que a maioria das
famílias leiteiras de diversos sistemas agropecuários tem sítios pobres, pertencem a camadas de renda baixa ou média, têm um migrante na
família e fontes diversificadas de renda. Com essa tela de fundo, a atividade leiteira continuada no futuro próximo diferiu com base no
sistema de agricultura e as oportunidades do mercado. A maioria estive disposta a motivar à próxima geração a adotar a tal produção como
profissão.

Palavras-chave: pequenos produtores de leite, abandonar a agricultura, futuro da indústria de lacticínios, subsistência rural

Introduction
In India, the contribution of agriculture sector (which encompasses livestock sector) to the national economy
has declined from 30 to 14% in the last three decades with an increasing share of manufacturing and service
sectors. An absolute decline of the population engaged in agriculture was also reported for the first time in
Indian history with more than 23.7 million workforce quitting agriculture in 2004-05 to 2009-10 (Mehrotra,
Parida, Sinha & Gandhi, 2014). The share of rural population has also declined from 72 to 68% between 2001
and 2011 and increasing urbanisation has occurred across the country. Thus, Indian economy is in a
transformation phase (World Bank, 2008). Smallholder dairying, a sub-sector of Indian agriculture, is a
livelihood option for more than 75 million rural households (44% of rural households), is now under a changing
context.
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At the same time in recent past, there is a greater emphasis from the developmental agencies and researchers to
use smallholder livestock (which includes smallholder dairy), as one of the pathways to move out from rural
poverty. For this, increasing the productivity of dairy animals and tapping the emerging milk market in urban
areas has often been considered as a sustainable pathway. A significant attempt in this direction has been made
through intensification of dairying with technologies, establishment of dairy co-operatives (Udo et al., 2011) and
opening of the dairy sector for private investment. Currently India produces about 164 million metric tonnes of
milk / annum (Government of India, 2017) which is mostly from smallholder dairying activities. At the same
time, the gross observation suggests that there are exit tendencies and reluctance among the younger generation
in dairy farming families to take up it as a profession compared to non-farm sector. This paper aims to
comprehend the social economic conditions of farmers, their nature of dairy farming, milk production and
marketing avenues, income pattern, migration dynamics of the dairy households, income pattern and role of
non-farm sector in the household income and trends in dairying households, and the future course of dairying
indifferent farming systems in the context of changes in composition of economy and urbanisation. Added to
above, this study tries to understand the association between above factors with farming systems. In this research,
the above research gaps addressed in a logical sequence. The first section deals with introduction in addition to
objectives, of the study. The second part deals with materials and methods adopted for the research. Added, the
findings of this study are presented in “result” section. Based on the results, a detailed discourse is presented in
discussion section. From above all a conclusion is drawn and is presented in last section of the paper.

Materials and methods
Selection of province and adoption of typology
The Tamil Nadu state of India, a highly urbanized state which reflects the composition of national economy
and where the organized dairy sector has higher share of dairy market, was selected as study site. This state was
one among the high milk producing provinces with organized marketing system handling two-fifth of the milk
produced against the national average of 20%. Added to above, 48% of the population in Tamil Nadu
resides in urban areas (Chandramouli, 2011) and agriculture contributes to 14% to the state gross domestic
economy (Government of India, 2015). Thus, it was purposely selected to understand and foresee the future of
smallholder dairy in the changing context.
Within the province, there were regional variations in terms of natural resources, climatic factors, infrastructure
(e.g. road connectivity, access to market), availability of resources for dairy farming (e.g. water for cultivation of
food-feed crops or fodder, access to grazing), non-farm sector opportunities, and social factors which have a
predominant role in sustaining and shaping the course of smallholder production. Added to above, an
understanding of farming systems may help developmental agencies and policy makers to develop specific
interventions.
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For the above purpose, a typology of CLS (Crop-livestock systems) developed by Rao and Birthal (2008) with
agro-ecological and socio-economic data of the period 1970 and 1998 was adopted for selection of study areas. This
province has three different CLS namely CLS 5.3, CLS 1.0 and CLS 15.0. The CLS 5.3 implies the presence of
hot, moist, sub humid to humid agro-ecological region with high annual rainfall and low irrigation facilities.
Milch animals account for 28% of the total value of agriculture production and majority (70%) of farmers were
small and marginal. At the same time, geographical spread of this system is very limited in the province. CLS 1.0
has high annual rainfall and irrigation with hot sub-humid to semi-arid tropical climate and has larger coastal
plain. Milch animals account for 17% of the total value of agriculture production. CLS 15.0 denotes hot, semiarid agro-ecological region with low rainfall and irrigation facilities. Milch animals account for 9% of the total
value of production in the farming system. In all the three farming systems, livestock accounts for more than
one-fifth to one-third of total value of agricultural output and agriculture accounts for 63 to 68% of total value of
production in the farming system output. Further, within the livestock sub-sector, dairying accounts for 50 to
70% of the total value of the livestock output (Rao & Birthal, 2008).

Selection of study areas
Based on the cattle population, the taluks (an administrative sub-division within the state) in each crop-livestock
system were categorized as high, medium and low cattle population taluks. Within each farming system, three
taluks were selected for survey one representing low, one representing medium and one representing high cattle
population. Thus, nine taluks representing three farming system were selected as research areas. These taluks
are assumed to represent and reflect the agro-ecological and socio-economic characteristics of their crop livestock
system.

Data collection and analysis
A semi structured interview schedule was developed in English to capture data on the sources of income, migration,
non-farm sector contribution to family income, marketing, trends and future plans regarding dairying. The
researcher translated the questions to vernacular language during individual interview of farmers. The information
was collected from household person(s) engaged in dairying through individual recall of data. Data were
collected from three villages representing low, three representing medium and three representing high cattle
population within selected taluks (Table 1). However, in one farming system, CLS 5.3 which has limited
geographical spread, only one village was utilized to represent each selected taluk. Thus, three villages
represented CLS 5.3, nine villages represented CLS 1.0 and nine villages represented CLS 15.0. From these 21
villages, data were drawn from 410 farmers based on farmer recall and their future plan on dairying during the
period of 2015-16. The collected data were categorised CLS-wise to understand the influence of agro-ecological
and socio-economic factors on smallholder dairy. The association between the farming system and sources of
income, and income and migration were analysed using chi square tests and the data on the marketing, trends
and future plans were analysed using descriptive statistics.
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TABLE 1
Distribution of selected farmers in crop livestock systems (CLS) of Tamil Nadu and cattle population of taluks

Source: own elaboration

Results
This study found that a majority of the smallholder dairy households in all the three farming systems were landless
to small landholding farmers, possessed small herd size (1 to 3 adult cattle) and majority owned crossbred milch
animals. Dairying predominantly engages women and it is a profession of middle to old age members of the
household (Table 2). But on comparing with other two systems, CLS 5.3 had a higher proportion of landless and
marginal farmers ((X2(8, N = 410) = 30.79, P = .001) and higher share of households owning high yielding Holstein
dairy animals. Also, the majority of the dairy farming households in all the three systems belonged to lower to
middle income classes in the rural society. Thus, dairying was more associated with marginalized sections of the
agrarian class.
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TABLE 2
Selected demographic factors of smallholder dairy farmers in different
farming systems (number and percentage of farmers by demographic factors)

Source: own elaboration
(n=30+177+203)
Statistical significance: Land holding X CLS, P< 0.001; non-farm sector contribution to family income X CLS,
P< 0.05; dairying contribution to family income X CLS, P< 0.001; type of milch animals owned X CLS, P< 0.001.
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TABLE 2 (CONT.)
Selected demographic factors of smallholder dairy farmers in different
farming systems (number and percentage of farmers by demographic factors)

Source: own elaboration
(n=30+177+203)
Statistical significance: Land holding X CLS, P< 0.001; non-farm sector contribution to family income X CLS,
P< 0.05; dairying contribution to family income X CLS, P< 0.001; type of milch animals owned X CLS, P< 0.001.

In terms of income sources, the data reveal that the overwhelming majority (93.30%) of the households in CLS
5.3 and more than three-fourth households in other two farming systems had more than one source of income
indicating diversification from farming (agriculture and allied sector) to non-farming (NF) income sources. The
majority of the households in CLS 5.3 and CLS 1.0 had more than 50% of income from non-farm sector (X2(8, N
= 410) = 20.16, P = .05). The average contribution of non-farm sector to family income in CLS 5.3, CLS 1.0 and CLS
15.0 was 55.94% (55.94±SE 5.42), 46.35% (46.35±SE 2.60) and 40.21% (40.21±SE 2.22) respectively. This income was
generated through occupational diversification at the village-level and throughout migration.
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In terms of migration, nearing three-fifth of the households in CLS 1.0 and CLS 15.0 and more than threefourth households in CLS 5.3 had migration of minimum of one member. Half of the households in CLS 5.3 and
more than one-fourth households in CLS 1.0 and CLS 15.0 had spent 25 to 50% of man-days in migrated area. An
average of 28.49 (28.49±SE 3.39), 21.56 (21.56±SE 1.64) and 21.19 (21.19±SE 1.53) percentage of available man-days of
the households in CLS 5.3, CLS 1.0 and CLS 15.0 respectively were spent in migrated areas to generate additional
income.
In terms of dairying income, the present study finds that about one-third in CLS 1.0, two-fifth in CLS 15.0 and
half of the households in CLS 5.3 had more than 25% of the contribution from dairying to household income. In
comparison, in CLS 1.0 one-third had less than 5% contribution from dairying (X2(8, N = 410) = 68.47, P = .01). Thus,
a higher contribution of dairying was noticed in CLS 5.3 and CLS 15.0. On an average, dairying accounted for 27.75
(27.75±SE 5.19), 21.69 (21.69±SE 1.82) and 26.46 (26.46±SE 5.19) percentage of family income in the CLS 5.3, CLS 1.0
and CLS 15.0 respectively. Further, 98% of farmers in CLS 15.0 had access to organized dairies (private and / or
dairy co-operatives) and hence better milk marketing opportunities (Table 3) in the farming system. More than
three-fourth (78.80%) farmers of CLS 15.0 were selling the milk to organized dairies. While in the CLS 1.0 and
CLS 5.3, the farmers were predominantly selling milk to vendors and consumers respectively. In terms of price
per litre of milk, the overwhelming majority (97%) of CLS 5.3 received more than INR (Indian National Rupees)
25 and more than three-fifth and half of the farmers received INR 20 to 25 per litre of milk in CLS 15.0 and CLS
1.0 respectively. In addition, more than one-fourth received less than INR 20 per litre of milk. On an average, the
sale price per litre of milk was INR 30.83 (30.83 ±SE 0.87), 20.88 (20.88±SE 0.76) and 23.19 (23.19 ±SE 0.23) in CLS
5.3, CLS 1.0 and CLS 15.0 respectively. Added to above, in CLS 1.0, on comparing with other farming systems,
more than one-fourth (26% of households) proportion of the households sold 0 to 50 % of produced milk was sold.
The prime motives for dairy activities among the households were explored. It was found that more than twofifth households in CLS 5.3 and CLS 15 were carrying out dairy for generation of additional income. While in case
of CLS 1.0, about 44% were seeking to meet their own household demand for milk (more of subsistence nature)
and 41% were seeking additional income.
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TABLE 3
Milk marketing opportunities, sales pattern and price received for milk by smallholder dairy farmers

Source: own elaboration
INR: Indian national Rupee
65 INR = One US dollar
* Refers to small business man who procures 100 to 200 litres per day and transports
through two wheeler and either sell it directly to consumers or processing industries.
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TABLE 3 (CONT.)
Milk marketing opportunities, sales pattern and price received for milk by smallholder dairy farmers

Source: own elaboration
INR: Indian national Rupee
65 INR = One US dollar
* Refers to small business man who procures 100 to 200 litres per day and transports
through two wheeler and either sell it directly to consumers or processing industries.

Farmers’ perceptions of trends in dairying over the past ten years (Fig. 1) and future plans was also elicited to
understand the transition in smallholder dairying in the next five years (Fig. 2). This information needs to be
treated with care since it is the perception of the farmers. Nearly two third of farmers in CLS 5.3, reported increase
of herd size in last ten years. While nearing half of the farmers in CLS 1.0 and CLS 15 reported a decline of herd size
in their households. Milk production by four-fifth of farmers in CLS 5.3 has increased while two-fifth only reported
an increase in milk production in CLS 1.0 and CLS 15. When asked about milk sales, almost all farmers in CLS
5.3 indicated an increase in sales of milk in the last ten years, bit this was not so in other systems. At the same time,
in the case CLS 1.0, more than two-third were likely to exit or downsize the farm in the next five years. In addition,
the majority of respondents in all systems were not willing to motivate the next generation for taking dairying
as a profession. The perceived reasons for withdrawal tendencies (exit intention and not willing to motivate next
generation) were investigated and found that inadequate income from dairying, poor respect for farmers associated
with dairying in the society, drudgery associated with dairy work, and employment opportunities in non-farm
sector were reported as the major reasons (Table 3). Overwhelmingly, households in CLS 1.0 and CLS 15 perceived
inadequate income from dairy as the basis for withdrawal from dairying.
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FIGURE 1
Farmers perception on trends in dairy development in last 10 years (percentage of response)
Source: own elaboration

FIGURE 2
Farmer’s future plans on smallholder dairying
Source: own elaboration

Discussion
This study shows that smallholder dairying is a profession of landless, marginal and small landholding farmers,
lower income groups and women. This is in concurrence with the past and recent findings in India (Rao &
Birthal, 2002; Khode, Sawarkar, Banthia, Nande & Basunathe, 2009; Basu, 2009a, 2009b; Rathod, Sariput, Nikam
& Vajreshwari, 2011; National Dairy Development Board, 2013; Daftary, 2018) and other South Asian countries
(Rao & Birthal, 2008). Thus, from the past to present, dairying is predominantly associated with the lower strata /
income groups of the rural society.
The findings of present study on diversification of sources of income are similar to the observation of
Sujithkumar (2007) who reported an average of two sources of income per household. Further, majority of
households in all farming systems had income contributions from non-farm sector. National Sample Survey
Organisation (2014) reported 57% of income was from non-farm business and wages/salary in Tamil Nadu state.
This may be attributed to the growth of employment opportunities in the rural non-farm sector from 18.6% to 32.1%
over 1983 and 2009-10 (Kumar, Kumar, Singh & Shivjee, 2011). Major sources of non-farm income were through
wage/salary employment or business in retailing, construction, transport, textile and communication (BinswangerDuraisamy Thirunavukkarasu, et al. Future Prospects of Smallholder Dairy Production: Pragmatic ...

Mkhize, 2013). In CLS 5.3 greater level of non-farm sector contribution was noticed when compared with the two
other two systems. This may be accounted to high urbanisation (1106 persons per sq km against the state average
of 555 persons per sq km) resulting in development of service sector within the locality, and high wages/salaries
and opportunities in labour deficit adjoining state when compared to other two farming systems.
In general, the development of non-farm sector and distress in agriculture and allied sector has been promoting
migration among the majority of the dairying households. Similar to the findings of present study, Deshingkar
(2010) and Sato (2011) found 52% and 42% of rural households respectively had out migration. At the same time,
the contribution of dairying to household income accounted for around 25% of family income. In 2002-03 livestock
sector contributed 4% to the household income and it rose to 13% in 2012-13 (National Sample Survey Organisation,
2014). Thus, the hike in the role of dairying is noticed. This may be attributed to increasing demand for milk
and other livestock products due to urbanisation, population growth and changing consumption pattern (Delgado,
Rosegrant, Steinfeld, Ehui & Courbois, 1999). But among the farming systems, greater contribution of dairy to
household income was noticed in CLS 5.3 and CLS 15.0. This may be attributed to higher price fetched for milk in
CLS 5.3 and presence of organised sector in CLS 15.0. Thus, higher price for milk in CLS 5.3 was encouraging the
farmers to increase herd size, production and sales in last ten years. The higher share of dairying to family income
in CLS 5.3 and CLS 15.0, better prices for milk in CLS 5.3 and the strong presence of organized sector in CLS
15.0 may be reasons for continuing dairying as a profession in the short term. In the case of CLS 1.0, the absence
of organized sector, relying more on informal marketing channel (vendors and consumers) which is predominant
pattern in India (Singh & Datta, 2010; Bardhan, Sharma & Saxena, 2012), poor price, subsistence nature of dairying
characterized by low yielding animals and low contribution of dairying to the family income may be driving the
farmers to exit. Added to above, CLS 1.0 has more than two-fifth of the state’s cattle population and the dominant
reason for dairying here was to meet home needs against the prime trend of rearing dairy animals for additional
income (Ramkumar, Rao & Waldie, 2004; Geetha & Lavanya, 2013). But invariably in all farming systems, the
overwhelming majority are not willing to motivate the next generation to take up dairying. Thus, in general the
dairy farming households have an exit tendency from dairying activities in the near future or the next generation
as a result of inadequate income, poor respect for farmers associated with dairying and opportunities in non-farm
sector.
Similar trend of withdrawal from dairying / agriculture were reported in other parts of India. In Pondicherry,
an adjoining Union Territory to Tamil Nadu, 20% quit dairying during the period 2005 and 2010 (Athilakshmy,
Sunitha & Rao, 2013). Jodhka (2014) found that the proportionate of households not owning cattle increased from 10
to 42% between 1988-89 to 2008-09. In South India, Ramkumar et al. (2004), Ravikumar, Reddy and Rao (2007) and
Jothilakshmi, Thirunavukkarasu and Sudeepkumar (2014) observed that women and men engaged in smallholder
livestock farming were middle to old aged and there was limited participation of youth. Further, among the reasons
for exit intention / not motivating next generation, inadequate income was reported as the top most reason in
all the farming systems in this study. Singh, Singh and Kingra (2009) observed similar reason and reported that
because of low income, 64% of small peasantries moved out of smallholder agriculture. While Kala, Reddy and
Srinath (2013) observed that inadequate income in rural was the reason for quitting the rural occupation. In other
Asian countries too similar pattern were observed. In Bangladesh, Uddin, Brümmer and Peters (2013) observed
that 31% of farmers are likely to exit from dairying in future and reported non-farm income as one of the factors
that influence exit. In China the smaller dairy farms (1 to 4 animals) have declined by 15% in the period 2008 to
2011 due to uncertainty of market, migration, increase of opportunity costs and disease outbreaks (Lior, 2014).
Thus role of smallholder dairying as livelihood option in India is in transition as similar to other Asian
countries. Further, withdrawal tendencies from dairying in India are not an isolated event, but is part of a more
widespread total withdrawal tendency from smallholder agriculture (Jodhka, 2014). On the other side, the emerging
vacuum in the production side through withdrawal of smallholders may be compensated through the on-going
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process of intensification within remaining smallholder dairy (Duncan et al., 2013) and / or specialized dairy farms
with larger herd size (Shah & Dave, 2010) which are noticed in the proximity of highly urbanised areas.

Conclusion
Smallholder dairying in India is a profession of marginalised sections of the rural society as similar to past but
with middle to old aged persons. Productivity of dairy animals has increased and varying level of marketing
opportunities exist. At the same time, contrary to past, increasing share of non-farm sector and dairying in
household income is noticed. It can be inferred that, at least in short term, the share of non-farm source to family
income and migration intensity may not be driving away the farmers from smallholder dairying. The marketing
opportunities and price of milk were playing a crucial role in near future on the course of dairying in the croplivestock systems. Thus, the chances of farmers engaging in smallholder dairy in the next few years will be likely to
be more in farming systems with better milk marketing opportunities. But in the long run, the scope of smallholder
dairy as a profession becomes more doubtful across the farming systems on account of structural changes in the
macro economy and newer rural aspirations.
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