ECONOMIC IMPACT OF CLIMATE CHANGE ON
LIVELIHOOD STATUS OF DAIRY FARMERS IN MANDI
DISTRICT OF HHIMACHAL PRADESH

Thesis
by

JAHANVI SAINI
(F-2021-04-M)

submitted to

Dr. YASHWANT SINGH PARMAR UNIVERSITY
OF HORTICULTURE AND FORESTRY
SOLAN (NAUNI) HP - 173 230 INDIA

in
partial fulfilment of the requirements for the degree

of

MASTER OF SCIENCE (Ag.)
AGRICULTURAL ECONOMICS

DEPARTMENT OF SOCIAL SCIENCES
COLLEGE OF FORESTRY

2023



Dr. Shilpa Dr. Yashwant Singh Parmar University of
Assistant Professor Horticulture and Forestry, College of
Horticulture and Forestry Neri-177001

CERTIFICATE- |

This is to certify that the thesis titletEconomic impact of Climate Change on the
livelihood status of dairy farmers in Mandi district of Himachal Pradesi submitted in
partial fulfilment of the requirements for the adaf the degree dIASTER OF SCIENCE
(Ag.) in the discipline ofAGRICULTURAL ECONOMICS to Dr. Yashwant Singh Parmar
University of Horticulture and Forestry, (Nauni) I&v (HP) — 173230 India is a record of
bonafide research work carried outs, Jahanvi Saini (F-2021-04-MYdaughter of Mr. Thakar
Dassunder my supervision and that no part of tiesis has been submitted for any other degree
or diploma.

The assistance and help received during the cairggs investigation have been fully

acknowledged.
Place: Nauni, Solan Dr Shilpa
Dated: 30.09.2023 Chaan

Advisory Committee



CERTIFICATE-II

This is to certify that the thesis titled. *Feonomic Impact of Climate Change on
Livelihood Status of Dairy Farmers in Mandi District of Himachal Pradesh™, submitted
by Ms. Jahanvi Saini (F-2021-04-M) daughter of M. Thakar Dass to the Dr. Yashwant
Singh Parmar Universits of Horticuhuee and Forestry, (Nawni) Salan (HP) - 173230 India in
partial fulliliment of the requirements lor the degree of MASTER OF SCIENCE (Ag.) in the
discipline of AGRICULTURAL ECONOMICS has been approved by the Advisory

Committee after an oral examination of the student in collaboration with the External

aamangt
i |
Savogions J:",_E’_'__J[qur
Dr Shilpa Dr MS Pathania
Chairman Fxternal Examiner

Members of the Advisory Committee

holgns

Dr. Chandresh Gulena
Assistant Professor

i
Assistant Professor

Sharma

Head
Department of Social Sciences

— =

Dean
College of Forestry



ACKNOWLEDGEMENT

Not for the sake of convention done but out of deep-seated conviction, it gives me profound
pleasure to express my heartfelt feding for those, who helped me a lot in completing this work.

Firstly, I would like to express my sincere graceful filled thanksto “ALMIGHTY GOD” , who
has protected me so long and permitted me undertake this journey. The journey is still continuing with
many mor e destinations to cover.

It is my privilege to express my deep sense of gratitude to my major advisor Dr. Shilpa
Assistant professor, Department of Social Sciences, College of Forestry, UHF, Nauni, Solan, HP for
her valuable guidance, timely suggestion, close counsel critical evaluation, everlasting patience,
constant encouragement at every step of work and creating research ability and aptitude in me.

It is my sole prerogative to place on record my indebtedness and everlasting gratitude to
esteemed members of my advisory committee Dr. Chandresh Guleria, (Assistant Professor,
Department of Social Sciences), Dr. Nisha Thakur, (Assistant Professor, Department of Social
Sciences) and Dr. Ajit Sharma, (Assistant Professor, Department of Basic Sciences) for their
valuabl e suggestions and generous cooperation during the course of investigation and preparation of

this manuscript.

| am grateful to my grandfather Sh. Puran Chand Sainimy grandmother Smt. Kubja Devi
my father Sh. Thakar Dassvho has been always a source of motivation behind all my achievements,
my mother Smt. Sunita Deviwho has been a constant source of encouragement for me, my siblings
and cousins Jagriti Saini, Janshi Saini,Aadarsh Saini, Anshita Saini, Pranshul Saini, Aksh&aini
and Anaya Sainifor their blessings and moral support.

No adequate words can be found to express my warmest thanks to all my seniors and juniors
especially Lekhika di, Alisha di, Shubham sir, Pradeep sir and Bharti.

Genuine appreciation goes for my classmates and friends who kept me in an exalted state
even during the moments of despondency and were always with me with supporting hand, Mittu,
Pranchal, Adit, Disha, Anu, Manshi, Swati, Aaditi Kapoor, Ishaan, Aditi, Monika, Nidhi, Aprajita and
Jatin.

Acknowledgements are inherently endless & incomplete, and | request indulgence from many
friendly & helpful people whom | could not name here, due to paucity of space.

Needlessto say, all omissionsand errors are mine.

Place:Nauni, Solan

Date: Jdhanvi Saini)



CONTENTS

CHAPTER TITLE PAGE

1. INTRODUCTION 1-3

2. REVIEW OF LITERATURE 4-20

3. MATERIAL AND METHODS 21-33

4, RESULTS AND DISCUSSION 34-58

5. SUMMARY AND CONCLUSIONS 59-64
LITERATURE CITED 65-70
ABSTRACT 71
APPENDICES

BRIEF BIO-DATA




ABBREVIATIONS

R2
%

CRC

DF
et al.
Etc
Wef

FAO
GOl
Fig.
GDP
GF

ha

| to XV

SAU
TFC

TVC

Viz.

Coefficient of multiple determinati

per cent

And

Capital Recovery Cos

Dry Fodder
etalia (Coworkers)
Et cetera

with effect from

Food and agriculture organisation

Government of India

Figure

Gross Domestic Product

Green Fodder

hectare

Roman number (1 to 15)
Coefficient of multiple @emination

Standard Animal Unit t/ha

Total Fixed Cost

Total Variable Cost

That is to say



LIST OF TABLES

Table | Title | Page(s)
MATERIAL AND METHODS

3.1 Standard animal unit for hilly region of thelia 23

3.2 Distribution of sampled households accordingea size 23

3.3 Summary of variables used in the ricardian rhode 28

3.4 Description, Definition and values of variablesed in binary logistic 31
regression

RESULTS AND DISCUSSION

4.1 Demographic status of sampled households 35

4.2 Distribution of workers and dependents of the sachblouseholds 36

4.3 Occupational distribution of the sampled households 37

4.4 | Literacy status of the family members of sampledgatolds 38

4.5 | Average Investment on the dairy implements in #reged households 39

4.6 Land use pattern of the sampled households 40

4.7 Cropping Pattern of the sampled households 41

4.8 Average number of livestock in the sampled bbokds 42

4.9 Costs and returns of milk production from local dovthe study area 45

4.10 | Costs and returns of milk production from shyed cow in the study 47
area

4.11 | Costs and returns of milk production from bidfin the study area 48

4.12 | Summary statistics of variables used in rieardnodel 50

4.13 Results of ricardian model 51

4.14 | Marginal impacts of climatic variables on net newe of dairy 52
households per day

4.15 | Adaptation and non adaptation strategies bgethiry farmers 53

4.16 | Results of binary logit model 55

4.17 . . 56
Feeding constraints faced by sampled households

4.18 Technological constraints faced by sampled housishol 57

4.19 58

Facilities constraints faced by sampled households




LIST OF FIGURES

Figure Title Page(s)
4.1 Family Size of sampled households 35
4.2 Distribution of workers and dependents in thegled households 36
4.3 Occupational distribution of sampled households 37
4.4 Literacy status of the family members of samieuseholds 38
4.5 Average number of livestock in sampled hous#shol 43




Chapter-1
INTRODUCTION

Livestock is a significant part of agriculture imdia and is crucial to the livelihood of
a sizeable portion of the country's poor populatlonestock contribute to their livelihood in
a variety of ways. The first benefit is that it guzes a constant flow of income, which is
frequently used to cover their daily living costsdaother expenses. Second, it is a crucial
piece of natural capital that the poor can use #@ntain their standard of living during
difficult times. Third, livestock enables the unplevileged to receive private benefits from
resources that belong to everyone (in terms of ahgrazing and fodder collection). Fourth,
livestock provides protection from income shocksseml by crop failures. Finally, raising
livestock gives women the ability to support thelwse by taking on a variety of dairy
farming-related tasks. In addition to being a digant source of draught power and manure
inputs for the crop subsector, livestock are a iBggmt source of food and nutritional
security. Through export revenue, livestock contieto the foreign exchange market (Birthal
and Rao, 2002).

Particularly in regions that are prdaarought, the livestock sector holds out a lot of
promise for generating income and creating jobs ilhteresting to note that, even during the
height of the Green Revolution, when the focus afcy was primarily on crop production,
the growth in livestock income has always been drghthan the growth in crop
income. Livestock farming systems have been aftectenany ways by climate change. The
world weather pattern will possess numerous knatkropacts, both direct and indirect,
including changes in the basic productivity basedfadder and rangelands and the direct
impacts of atmospheric conditions and extreme vegathients (flood and drought) on animal
welfare, disease parasites, development, and @tane(animal milk). In terms of "drought
proofing” and ensuring income and employment feustainable rural lifestyle, dairy farming
assumes greater relevance (Patel, 1993). Abouer7@ent of the cost of producing milk is
attributable to feed costs. Lack of feed resourg@sserious issue that is more important when
there is a drought. Given the unpredictability abpc production, increasing livestock
production is a key strategy for boosting the ineawhlandless, marginal, and small farmers.
Particularly in dry and rain-fed regions.

India is the world's largest milk producer. Milkogiuction was 209.96 million tons
(MT) during 2020-21 against 198.44 MT in 2019-2fdi& accounted for 21 per cent of the



global output. The livestock sector has been grgwah a compound annual growth rate
(CAGR) of 7.93 per cent from 2014-15 to 2020-21ha years 2022, the nation produced 203
million tonnes of milk. According to former studjemrmers who joined dairy cooperatives
saw a considerable boost in milk production anddpetivity, as well as a decrease in the
price of producing one unit of milk, enabling thémincrease output pricing, cut transaction
costs, and boost profits. (Raval and Chandawat)2011

Himachal Pradesh is located in the western Himalaad in the northern part of
India. The majority of the state's land is madeotimountains, making up 68.65 per cent of
its total area according to the livestock censu872@vhich is divided into valleys with
numerous perennial rivers. The prospects of dajrym hilly terrain would be extremely
advantageous to farmers with limited resources awlld maximize resource use
effectiveness. Additionally, this industry can sfgrantly support income redistribution in
favor of weaker groups generally. There hasn't baanh in-depth research recently in the
state focused on the complex economic issues of &@iming. There are 68.65 lakh people
living in the state as a whole, with 90 per centh@m living in rural areas. According to the
animal husbandry department the state's economwilyhaalies on hydropower, tourism,
horticulture, and agriculture. 13.92 lakh tonnesmitk are produced as a result of livestock,
one of the major contributors to the agricultuedtsr.

Mandi district is the largest producer districtroflk in the state after Kangra. Large
part of the population is associated with farmicgvéies. Mandi has an area of 3,951sqg.km
with a population of 9,00,987 residing in 392 \gkes. According to the livestock census 2012
total livestock population in Mandi district was49,489 which comprised 485,895 cattle,
81643 buffalo, 1,40,837 sheep, 2,26,485 goats aB@P6other livestock. Whereas, the milk
production in mandi district is 293.401 thousandew® according to state animal husbandry
department.

Climate change is likely to continue to increaserage daily temperature and the
frequency of heat waves, which can reduce meatalkdproduction in animals. The effects
of extreme heat on dairy production and health wali-being of animals have been widely
documented in the animal science literature. Wataer@perature can lead to increased animal
heat stress and economic losses. With projectedases in heat and precipitation spells and
continued technological changes, a greater unaelisig of the effects of weather and new
technologies on the efficiency and productivity ddiry farm operations is important for
focusing management and public policies on mitigatiadverse weather effects and

promoting adoption of input augmenting technologiersaddition, extreme cold temperatures



have been acknowledged as negatively affecting ydaicow production.
Not enough rainfall over a period of time can cadsesught conditions, which can impact
pasture growth and reduce the amount and qualitgenf. Farmers need to buy supplemental
feed to keep milk production going or dry off (staplking) stock earlier than planned.
Reduced amounts of rainfall can cause drought tiondi (Lopezt al.,2022).

The variability in climatic conditions such as tesmture variations, uneven rainfall
affects livestock habitat, metabolism and intearad external processes which ultimately lead
to less revenue growth from livestock rearing pcast

Hence keeping in view, the immense potential afdieck sector in the state, the
proposed study was conducted to understand theosgos of milk production along with
factors affecting the dairy farming with the followg objectives: -

1. To study the socio-economic status of dairy farmers

2. to study the economics and impact of climate chamgdairy production of selected
dairy farms,

3. to examine the factors affecting the adoption s adaptation strategies

constraints faced by dairy farm households.



Chapter-2
REVIEW OF LITERATURE

A detailed literature is important for carrying @ity scientific research. As, review of
literature consists of related studies, theoretcal actual work done in the field. It highlights
the past studies related to the research problemhwielps in formulating methodology,
choice of analytical tools, concepts related tagtdormulation of hypothesis and helps the
researcher to accomplish the given objectives. &beg, this chapter presents the review of
various studies carried out by different researcieHHimachal Pradesh, India and abroad on
economic analysis of dairy farming. The work doekevant to the given objectives has been

compiled in this chapter and classified into foliog/sub-heads
2.1 Socio-economic status of dairy farmers
2.2 Economics and impact of climate change orygawmduction

2.3  Factors affecting the adoption of risk adaptastrategies and constraints faced by

dairy farm households.
2.1 Socio-economic status of dairy farmers

Chauharet al. (2004) in his study on ‘Impact of farmer’s statusrailk production in
tribal area found that, approximately 28.00 pert aérdairy farmers fell within the age range
of 36 to 45 years, with the next largest group ddimse aged between 46 and 55 years,
accounting for 27.00 per cent. Farmers above tleecd®5 constituted 25.00 per cent of the
total, whereas individuals aged between 26 and &&syrepresented 16.00 per cent. The
smallest proportion was found among farmers belmvage of 25, comprising only 4.00 per

cent of the total.

Chauharet al. (2004) studied the status of milk production ie thbal area of Kinwat
Tehsil of Marathwada region and the study foundsigmificant correlation between the age
and educational level of dairy farmers and milkdarction. However, it revealed that the size
of landholding and the occupation of dairy farmeasl a notable and positive impact on milk
production. Additionally, the research indicatedttfarmers in the age range of 46 to 55 years
showed a stronger inclination towards dairy farmommpared to both younger and older

farmers.



Bohraet al. (2004) studied the peri-urban dairy farming in theuntainous region of
Uttaranchal and the study reported that adoptingaaket-oriented dairy farming system
proved beneficial for smallholders, as it led toreased milk production and higher output
prices. This, in turn, enabled them to meet theusehold's basic needs more effectively. The
rise in milk production also translated into higlmctome for the farmers, ultimately leading

to positive lifestyle changes within the study area

Bordoloi et al. (2005) studied the socio-economic and personabckexistics of dairy
farmers of West Bengal and according to the reploet,overall literacy rate was found to be
88.65 per cent. The overall literacy index (2.919wed the quality of education was low in

the study area.

Bhowmik and Sirohi (2008) studied the economicedk production and technological
changes in dairy farming in South Tripura. In tihedy area, the respondents had an average
landholding of 0.58 hectares, and the average yasiie was approximately five members. It
was noticed that as landholding increased, theie avslight rise in family size. Among the
sampled households, the literacy rate was recoadetB per cent, with most individuals
having completed their education up to the highostlevel. Additionally, on an average,

each household reared about 4.9 animals.

Chandet al. (2008) analysed the socio-economic status of daimners of middle
Andaman and the dairy farmers in the study areadradverage annual income of Rs.
74,000. Out of this income, 60.81 per cent camm fnon-farming activities, while 39.19 per
cent was derived from farming practices. On anayereach household owned 1.65 animals
and had a landholding size of approximately 1.ldtdres. The distribution of livestock
reared by the farmers included 0.78 per cent looals, 0.27 per cent crossbred cows, and

0.60 per cent buffaloes per family.

Ranganath (2008) reported that the average siopefational land holding was 6.81
acres. In western Maharashtra, the landholding sameed across different categories of
farmers, ranging from 1.5 acres for marginal fasmter 37.60 acres for large farmers. The
average family size was 6.3 members, and it temal@ucrease with larger landholdings. The
study found an average of 3.59 standard animak (3AU'sS) per household. Regarding
literacy, around 80 per cent of the total samplesebtolds were found to be literate. Among
the literate individuals, 41 per cent had complepetnary education, 32 per cent had

secondary education, and the remaining 7 percehbb&ined a graduation degree or higher.



Gangasagare and Karanjkar (2009) reviewed thetisituaf dairy farming with the
objectives to study milk production trends and samionomic status of the dairy farmers in
Marathwada region of Maharashtra. The majorityhaf tarmers, approximately 59 per cent,
belonged to the general category, while 25 per weme from backward communities, and
both scheduled castes and scheduled tribes accodiote8 per cent each. The study
concluded that as the number of milch animals emed, the performance of herd lactation

decreased, primarily due to the lack of year-roioatdler availability.

Thakur (2010) studied the cost of milk productiord aocio-economic status of dairy
farmers in Samastipur district of Bihar and thedgtuevealed a clear correlation between
family size and landholding, with an average fansige of 9 persons per family. Landless
households had an average family size of 7 meminie larger households had an average
of 13 members. In the study area, approximatelp&2cent of the heads of families were
literate, while the remaining 38 per cent werdatiate, with landless households constituting
the highest proportion at 59 per cent. Regardingupations, the results showed that 42 per
cent of the households had agriculture as theinmacupation, followed by dairying at 13
per cent. The remaining 45 per cent of househokl® associated with various sectors such

as services, business, and agricultural laboreas phmary occupations.

Kumaret al. (2010) in a study on informal markets on dairyrfanrg reported that the
most of the informal milk market agents in the staf Assam are small and derive their
household income from it. The study findings intikchthat large traders achieved higher net
returns through milk processing and value additompared to fresh milk marketing. On the
other hand, small traders were more focused ommdkvmarketing. The study concluded that
the returns from milk marketing were either equabt greater than the prevailing wages for
an unskilled worker. Furthermore, it was revealbdt tvalue addition of milk played a

significant role in enabling dairy farmers to cormdaigher prices for their products.

Paul and Chandel (2010) conducted a study on ttyetiach of crossbred cattle in the
north-eastern states of India to tackle the milKictte issue, it was concluded that
implementing crossbred cattle could help resolve ithilk deficit problem in the region.
Currently, the proportion of crossbred cattle ie H#rea stands at 3.46 per cent, significantly
lower than the national average of 13.33 per cEné productivity of crossbred cattle was
found to be relatively low, producing an averagedd liters per day. The study identified
technological and socio-economic constraints aomfactors influencing the milk yield of



crossbred animals in the north-eastern states. ddareas these challenges, the study
recommended adopting improved management and fpedmctices, disease control
measures, and enhancing socio-economic conditmmfafmers through training, education,

and improved access to finance.

Sathyanarayaret al. (2010) investigated the socio-economic profile liofestock
farmers of Narasapura village of Bangalore andsthey revealed that 53.85 per cent of the
population belonged to the medium-sized categatigWed by 40 per cent in the small-sized
category, and a minority of 6.16 per cent in thegdasized category. Additionally, it was
observed that the majority of respondents (96.98%b)into the low family income group,
while the high and medium family income categoaesounted for 1.54 per cent each. The
study emphasized the importance of disseminatingwletdge on dairy farming through
veterinary universities and other agencies. Thigative aims to uplift the socio-economic
profile of dairy farmers, thereby fostering progreend development in the dairy farming

sector.

Raval and Chandawat (2011) while studying the leté&howledge of improved animal
husbandry practices and socio-economic conditiodaify farmers in Kheda of Gujarat, the
report revealed that a significant portion of maagiland households in the study area
belonged to the middle-age group, with secondaugcatibn, and were associated with social
organizations. They primarily relied on canals ifoigation. The study concluded that dairy
farmers in this region possessed commendable kdgeleon various aspects, such as
nutritional management, breed improvement, waternagament, improved milking
techniques, and disease control methods. This g&s@grlayed a pivotal role in enabling the
farmers to obtain higher prices for their dairyguots.

Shinde (2011) carried out a study in the Solapsiridt of Maharashtra to analysis the
socio-economic conditions of dairy farmers andgtugly's findings revealed that a significant
portion of small farmers in irrigated areas, appraately 42 per cent, worked as wage
earners. However, in non-irrigated areas, aboupe¥4cent of small farmers were primarily
engaged in dairy farming. In irrigated areas, tregomity of farmers (53%) were rearing an

average of 2-4 animals, while in non-irrigated ar&® per cent of farmers had 3-5 animals.

Gopiet al. (2016) conducted a study in the two diverse admmatic zones of
Villupuram and Salem district of Tamil Nadu and adpd that livestock plays a crucial role

in the rural economy, and the study area reflebis significance. The majority of



respondents, comprising 76.67 per cent, fall ifte middle and old-aged categories.
Furthermore, 45 per cent of the respondents aiterdlte. Agriculture is the primary

occupation for 78.33 per cent of the respondentdev21.67 per cent are primarily engaged
in dairying. The respondents mostly belong to rarclamilies and possess substantial

experience in the field of dairying.

Sonawaneet al. (2016) carried out a study on economic analy$idairy farms in
Amravati district of Maharashtra. According to tteport, the average family size for small,
medium, and large categories of dairy farmers wieB8, 4.54, and 4.61, respectively. It was
found that the annual maintenance cost for crodsbagtle was higher than for local cows,
and a similar trend was observed for local andstnesd buffaloes. Additionally, the annual
maintenance cost for local and improved buffaloas wigher compared to that of local and
crossbred cows. The study highlighted that feedfadder expenditure constituted the major
expenses for maintaining dairy farms. The studgisclusion revealed that 77.77 per cent of
dairy farmers in the study area faced challengés Wgher costs of concentrate, while 50 per
cent of farmers encountered difficulties due to whavailability of green fodder during lean

periods.

Kumari and Malhotra (2016) studied the impact aifryl co-operative society on
income and employment in Begusarai district of BihEhe study involved data collection
from 80 members and 80 non-member milk producingsbbolds, which were categorized
based on herd size. It was observed that montldgnie from both crossbred cows and
buffaloes was higher for women dairy cooperativeiedy (WDCS) members compared to
non-members. Furthermore, the study indicated thete was a positive and significant
seasonal impact on income. In conclusion, the wodaéry cooperatives played a crucial role
in elevating income levels and generating employtroeeportunities, ultimately leading to an

enhancement in the socio-economic status of woragg thrmers in the study area.

Raiet al. (2017) conducted a study on the socio-economicackeristics of tribal dairy
farmers of Una and Sirmaur districts of Himachad&sh. The findings of the study showed
that 50 per cent of the farmers belonged to theiunecgge group, and 31.25 per cent had
received education up to the primary level. Witkive study area, 45.62 per cent of the
respondents had a low herd size, out of which 40cpet fell into the medium category of
milk production, and 42.50 per cent had low avemagk productivity. The study highlighted

the necessity of improving communication betweeméas and veterinary staff to provide a



reliable source of information. By addressing th#p, there is an opportunity to positively
impact the status of tribal dairy farmers in thedgtarea, leading to potential improvements in

their dairy farming practices.

Kumaret al. (2018) studied the socio-economic status andableestock to improve
the livelihood status of the tribes of Jharkhantie Tstudy noted that livestock played a
significant role in providing nutritious food andrdributing to family incomes. The research
findings indicated that the livestock sector yieldeigher annual income for the tribal
community compared to other sources such as wagplogment, remittance, and

shopkeeping.

Kumar et al. (2019) studied the socio-economic profile and [gwis faced by dairy
farmers of Sardhana block of Meerut district anel $kudy area primarily consisted of dairy
farmers below the age of 50, with livestock rearasgtheir main source of livelihood. The
average milk production per household in the regigneeded 10 kg per day. The study's
conclusion emphasized that the adoption of modeamydfarm technologies and the
establishment of a marketing yard in the area cootmhtribute to enhancing the

socioeconomic status of the farmers.
2.2 Economics and impact of climate change on daigroduction

Saha and Gupta (2000) examined the economics &fprolduction of local cow and
crossbred cows in the Murshidabad district of \Bestgal. The study revealed that crossbred
cows exhibited higher milk production, leading be tconclusion that maintaining local cows
was not economically feasible due to their low nploduction and poor genetic potential.
Interestingly, it was found that marginal farmersl dandless laborers achieved higher milk

production with crossbred cows compared to largadas.

Bardharet al. (2004) observed an economic analysis of  milkrodpction from
indigenous cows in Udham Singh Nagar district datéinchal. Among all types of farmers, a
significant portion of total expenses was attrilutie the cost of feed and fodder. Specifically,
the feed cost accounted for 57.32 per cent of tlezatl maintenance expenses. Labor costs
constituted 19.50 per cent of the total expensésevdepreciation and veterinary expenses

made up 2.25 per cent and 8.42 per cent, respbgtofahe overall maintenance costs.

Das (2004) conducted a study on economic efficieoicynilk production in West-
Bengal and the study revealed that during the raesson, the marketed surplus was



approximately 81.00 per cent, which was signifigamdwer at 80.00 per cent during the
winter. Moreover, it was observed that milk outpat pricing had a positive and substantial
influence on the marketed surplus in both seaswitls,a direct correlation to the herd size,
leading to increased surplus levels.

Bardharet al. (2004) studied economic analysis of milk productioom indigenous
cows in Udham Singh Nagar district of Uttaranchdie study findings indicated that feed
and fodder costs constituted a significant portbthe total expenditure for all categories of
farmers. The proportion of feed cost to the ovenadlintenance cost was determined to be
57.32 per cent. Additionally, labor costs accourftedL9.50 per cent of the total expenditure,
while veterinary costs and depreciation made up p&r cent and 8.42 per cent of the total

maintenance cost, respectively.

Desai (2005) undertook a study on milk productiad #@s disposal pattern in the rural
area of Bidar district of Karnataka and reporteat the feed cost was the major cost followed
by labor cost in all the species. The study's figdiindicated that the highest net return (Rs.
3.72 per liter of milk) was obtained from crossboedvs, followed by buffaloes. However, in
the case of local cows, negative returns were decbrAdditionally, the study concluded that
green fodder was underutilized among all milch atén and concentrate feeding was

underutilized specifically in the case of crosshreds.

Bhowmik (2006) studied economics of milk productiand analysed technological
change in dairying in South Tripura. The study letwadds, on average, owned only 0.58
hectares of operational land. The average famidg sias five members, and the size of the
landholding somewhat contributed to this numberlithe over (78%) of farmers were
literate, with the majority having completed higtheol. On average, each household raised
approximately 4.9 animals.

Singh (2006) in his study on economics of milk pratibon and marketed surplus in
Imphal district of Manipur observed that for natigews and crossbred cows, The cost of
producing one liter of milk was found to be Rs.7I6for crossbred cows and Rs. 13.09 for
local cows. Approximately 82 per cent of the grasaintenance cost consisted of total
variable costs. For crossbred cows, the net retnmmilk production was as low as Rs. 1.0 per

liter, while it was negative for local cows.
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Chauhan and Sharma (2006) conducted a study onomdonanalysis of milk
production in the tribal area of Udaipur distridt Rajasthan and observed that the average
daily milk yield for a milch local cow was found tme 1.49 liters, while buffaloes had an
average Yyield of 2.38 liters. The estimated averagstenance cost per day for local cows
was Rs. 21.24, and for buffaloes, it was Rs. 29Q@@ncentrate feed was identified as a
significant variable that positively influenced kibroduction for both local cows and

buffaloes.

Jeyakumar and Rai (2006) studied the economicsilf pnoduction from local and
crossbred cows in Andaman and Nicobar Islands. Alteg to the study, there was a negative
correlation between the percentage of local covdsfanm size, whereas a positive correlation
was observed in the case of crossbred cows. Theotosilk production per liter was lower
for local cows (Rs. 5.79) compared to crossbredsc@¥s. 7.65).

In Singh's (2006) investigation on milk producti@md marketed surplus in Imphal
district, Manipur, it was found that the cost oflkmproduction per liter was Rs. 16.70 for
local cows and Rs. 13.09 for crossbred cows. Credstows exhibited positive net returns of
Rs. 1.00, while local cows resulted in negativenret. The study indicated that approximately

82 per cent of the gross maintenance cost wabuatitd to total variable costs.

Stepharet al. (2007) studied the milk production of crossbretliean Thrissur district
in Kerala. The study employed that least squaredysis of variance was used to study the
influence of socio-economic factors. of farmerstba milk production of their cows. The
least squares mean 305-day milk production of thesbred cows was 1.862 + 60.3 kg. The
ANOVA showed that the different centres, years af/ing, parity and herd strength exerted
highly significant influence on milk yield and datseason of calving had significant effect at
5% significant level. Socio-economic factors ofnfi@r such as land holding, occupation,

educational levels type of sheds did not influethgemilk yield of cows

Seoet al. (2007) studied the Climate change impacts on ahnimsbandry in Africa: a
ricardian analysis. This paper investigates thduamfice of climate change on animal
husbandry in Africa using the Ricardian method,clemploys a cross-sectional approach to
analyse the economics of livestock farming in tegion. The study examines net revenue
derived from animal husbandry on both small andddiarms across Africa, and it assesses
the climate sensitivity of livestock by regressihg revenue against climate, soil, and other

control variables. The research is based on data & survey conducted by the World Bank
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and the Global Environment Facility (GEF) projeatyolving over 9000 farmers across 11

countries in Africa, with a focus on 5400 farmsttredy on livestock.

Shravankumar and Jain (2008) studied the cost etadns of different types of milch
animals in Trichy and Erode districts of Tamil Nadluwas concluded that concentrate and
labour cost was major cost component in total obstilk production followed by green and
dry fodder. The cost of concentrate contributecimam in the total cost. Labour cost was
higher for small farms (Rs.29.50 to 34.47 per coer play) which were due to the
involvement of whole family labour in the milk proction. The net return was found highest
in medium farmer (Rs 22.40 to 54.78 per cow per).delygher use of green fodder and

concentration increases the return from daily afsma

Kabubo-Mariara (2008) carried a studyttma Economic Impact of Global Warming on
Livestock Husbandry in Kenya: A Ricardian Analysithe study examined the effect of
several climatic scenarios on livestock income. Rigardian results revealed that livestock
production in Kenya was very sensitive to climatargge and climate change and livestock
productivity had a non-linear relationship. Theirasted marginal impacts indicated that
rising temperatures result in very slight gains amcteased precipitation results in very
modest losses. This suggests that farmers arg likgdursue adaptation steps to mitigate the

effects of climate change, such as shifting livelstim crops or changing the species mix.

Seoet al. (2008) studied the Measuring impacts and adapitio climate change: a
structural Ricardian model of African livestock nagement. According to the findings, in
regions experiencing higher temperatures, Africammers tend to shift from beef cattle to
more heat-tolerant options like goats and sheapil&iy, in areas with increased rainfall,
farmers switch from cattle and sheep to goats dmckens. The study suggests that large-
scale commercial livestock operations focused af battle will face significant challenges
due to climate change, while small-scale farmers wéin readily adapt and substitute with

goats and/or sheep are likely to exhibit greatsitiemce in the face of climate impacts.

Lippert C.et al. (2009) carried out a study on Ricardian analysishe impact of
climate change on agriculture in Germany. This wxhmines the impact of climate change
on German agriculture using a Ricardian approaahdhcounts for regional autocorrelation
and relies on recent climate change estimatedaat apatial scale. The predicted benefits of
climate change are depicted in maps of Germany3fh districts; the calculated aggregate

rent rise equates to around 5-6 per cent of netn@ermagricultural output.
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Kusaloet al. (2012) conducted a study on the perceived impadiofate change on
smallholder dairy farm production in northern Maiad survey was used to collect farmer’s
perceptions, which were then examined using a maoltinal regression model. The
findings revealed a statistically significant litdetween a drop in milk production and a
decrease in water availability (p <0.05), consisteater availability (p <0.01) and a decrease
in pasture output (p< 0.05). Consistent milk outpuis caused by consistent water
availability (p< 0.01) and illness occurrence (pG&). The model explained 32 per cent to 36
per cent of the variation in milk output with a s$#ication accuracy of 60 per cent. The
findings emphasise the importance of future reseso the susceptibility and adaptation of

smallholder dairy farmers to climate change.

Huong et al. (2017) conducted a study on Economic impact ohatle change on
agriculture using Ricardian approach: A case ofhveest Vietnam. The study discovered a
nonlinear significant relationship between househelvenue and meteorological factors, as
well as an inverted U-shaped relationship betwéentivo seasons. During the dry season,
net revenue decreases as temperatures and raiséallhile net revenue is expected to fall
by 17.7 per cent and 21.28 per cent in 2050 and,2E3pectively, due to climate change
without adaptation and with the adaption model,raeenue would be down by 0.37 per cent
in 2050 and 0.20 per cent in 2100.

2.3 Factors affecting the adoption of risk adaptabn strategies and constraints

faced by dairy farmers

Malik et al. (2005) studied the existing dairy farming praesién Uttar Pradesh and
founded that Artificial insemination (Al) was theeeding practise used in both crossbred
and local cow. The disposal of crossbred male salsea severe issue for cattle owners,
particularly in places where cow slaughter is podbd. The most common problem that
dairy farmers encountered was a lack of veterinagad Al facilities in the community

which hampered the adoption of good dairy fanniragfises.

Manhas and Sharma (2008) made an attempt to dtedyonstraints faced by 200 dairy
farmers in the Jammu district of Jammu and KashAdcording to the survey, 32.5 and 17.5
per cent of respondents experienced high and leeldeof costraints respectively while 50
per cent of dairy producers experienced a mediugregeof constraints. The respondents

identified infrastructure limitations as the biggésrrier whereas technological limitations
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were having the least impact on the dairy induatng with regard to the restrictions, they

faced there was a considerable variation betwesrnahous responder groups.

Mertz et al. (2009) studied the Farmer's Perceptions of Clim&teange and
Agricultural Adaptation Strategies in Rural SahEhis study examines the perceptions of
climate change and coping strategies adopted bgnsagy farmers in the central Senegal
savanna zone. The households demonstrate a cleaersegs of climate variability and
identify wind and occasional excess rainfall as ninest destructive climate-related factors.
These households faced various challenges suatdasead crop yields and livestock health
issues, to climate factors, particularly highliglgtithe impact of wind.

Deressaet al. (2009) carried out a study on the determinant$aoher’'s choice of
adaptation methods to climate change in the Nikrbaf Ethiopia. The study founded that
the main adaptation strategies adopted by farnrerSthiopia's Nile Basin, the variables
influencing their decision, and the obstacles tapaation. The results of the discrete choice
model showed that farmer’'s decisions are influenggd variety of factors, including the
degree of education, gender, age, and wealth didheehold's head; access to extension and
credit and knowledge of the local climate, sociabpital, agro ecological settings and

temperature.

Sofoluwe et al. (2011) studied the Farmers’ perception and adaptab climate
change in Osun State, Nigeria. In this researcmdes’ adaptation techniques and the factors
influencing their choices were investigated in @&cfic study area. The study involved a
cross-sectional survey of 10 villages in two logalernment areas of Osun State, and data
analysis was conducted using descriptive statisiicd multinomial logit. The farmers’
perceptions of climate change highlighted a notaiiieease in temperature and a decrease in
rainfall. As a response, the farmers adopted sstindit adaptation methods. Comparing
explanatory variables to the null model, it wasestsed that certain variables led to better
accuracy for no adaptation, early and late plantmgl tree planting techniques. Furthermore,
the analysis of factors influencing climate chaadaptation revealed that access to loans and
livestock ownership had a more significant impacttiee farmers' decision-making process
compared to other explanatory variables. Theseingsd shed light on the adaptation
strategies employed by farmers in the study areatlaa key factors driving their choices in

the face of climate change challenges.

14



Mandleni and Anim (2012) carried out a study ommelie change and adaptation of
small-scale cattle and Sheep farmers to look ihtowariables that influenced small-scale
farmer's decisions to raise sheep and cattle asdltsewere founded using the Binary
Logistic Regression model. The findings suggestet & wide range of socioeconomic
factors had an impact on farmer’s decisions towaloisate change adaptation. The study
also founded that non-farm income, perceived weatheestock ownership, distance to
weather stations, distance to input markets, atlapttactics and yearly average temperature
were the most important variables influencing clienehange and adaptation.

Varathanet al. (2012) carried out a study in Tiruvannamalai @stof Tamil Nadu to
assess the production and marketing constrainteped by women SHG members and non-
SHG members who reared livestock and study revehbgdaccess to credit facilities was the
biggest barrier by SHG members and not a barriendm-members. Members saw a lack of
marketing information and the nature of the promeet agency as important marketing
restraints while non - members saw the nature @fptiocurement agencies and the low cost

of livestock products as major constraints.

Mensahet al. (2012) studied the Farmer’'s perception and adaptab climate
change: a case study of Sekyedumase district im&Hdne study revealed that a significant
majority of the respondents, approximately 92 pemtqoerceived a rise in temperature,
while 87 per cent observed a decline in precimtatover time. Among the identified
adaptation strategies, crop diversification, usshgrt-season crop varieties, altering crop
species, and adjusting planting dates were prominamgit regression analysis indicated
that access to extension services, credit faglitsoil fertility, and land tenure were the
most influential factors affecting farmers' pereceps and adaptation decisions. The main
barriers hindering adaptation efforts included ffisient information on adaptation
strategies, poverty, and a lack of weather-rel&ieowledge. Despite high awareness of
climate issues within the communities, only 44.4 pent of farmers had adjusted their
farming practices to counter the impacts of ristegiperatures, and 40.6 per cent had
adapted to cope with decreased precipitation. Thengoy obstacle to implementing

adaptation measures was the lack of financial mressu

Egbalet al. (2013) conducted a study on constraints facedribgltdairy farmers in
Lohargada district of Jharkhand. The Study wasedmwut in four villages from two blocks

of Lohardaga district by personally interviewingOliZzibal respondents and founded that the
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most of the respondents were facing the consteanack of credit facilities for purchase of
feeds, fodders and mineral mixture (X=3.35), noaHability of diagnostic facilities
(X=3.18), lack of artificial insemination facilityX=3.17), poor conception rate (X=3.09),
non-availability of doctors (X=3.00), non-availatjl of essential medicines (X=2.90) and
high cost of treatment (X=2.66) in dairy farminggtices. Thus, it can be stated that tribal
dairy farming practices were hampered by limitsaih key areas of dairying, namely

breeding, feeding, management and health care.

Ghimire et al. (2013) conducted a study on the perception angorees to climate
change among farmers in Nepal's Gulmi district fmohded that temperature increase was
occurring more slowly throughout the district. Fermmhave adapted their farming practices
by altering crop types, cropping schedules, pagtepianting techniques, the application of
pesticides and chemical fertilizers, and the useesburce-saving technologies like zero
tillage. Both upland and lowland areas are usethbyers for surface planting. The findings
demonstrated that the farmers can adjust to someateand are aware of how climate change

will impact agriculture. The endeavor involves bliibal and national government levels.

Rao TKS et al. (2013) in their study on the constraints limitinige livestock
productivity of tribal community in high rain coastegion of India founded that the biggest
obstacles were unprofitable price for milk (38.2% )k of personal funds (31.18%), high
feed costs (27.71%) and the prevalence of repeatbrg (21.90%) .

Rani et al. (2013) worked out the constraints perceived byyd&rmers in adoption
and repayment of dairy loans. It was discoverettti@attitude of the loan officer, too many
intermediaries, a drawn-out, complex loan applwaprocess, an inadequate loan amount
and borrower illiteracy were the main issues. Smost dairy farmers lack literacy, they find
it difficult to comprehend the bank loan applicatiprocess. The lack of high-quality breed
animals, the high cost of feed and fodder and tpk price of animals were also mentioned

as limitations.

Moreiki JC and Tsopito CM (2013) conducted a stadyeffect on climate change
production in Bostwana and its Suitable Mitigati®mategies and founded that the livestock
productivity was significantly reduced by changesainfall patterns, frequent droughts, high
rates of parasites and animal diseases (such astisnamd FMD) and high ambient
temperatures mostly due to high temperatures amdetuate feeds, there is a drop in milk

production and lower animal weight increase inyagows.
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Esiobu and Onubugo (2014) conducted a study omldrgmerceptions and adaptation
options of Livestock Farmers to Climate changemo Istate, Nigeria: A Multinominal Logit
Model Approach and founded that the socioeconortatus of the farmers significantly
affects their ability to adapt to climate changdwu3, Effective agricultural policies and

projects should, concentrate on raising public ustdading of climate change

Zalkuwi et al. (2015) conducted a study on farmer’s perceptioadafptation strategies
to climate change and their determinants: the o&gtunjab province, Pakistan. The study
revealed that there is a high level of awarenesdimiate change in the region and that farm
households adapt their crops in response to climadtange. The binary logistic model's
findings showed that a farmer's decision to takaptation measures is influenced by their
level of education, farm experience, household, $&rel area, tenancy status, ownership of a
tube well, access to market information, knowled§eveather forecasts and availability of
agricultural extension services. The study's figdiindicate that in order to increase farmers'
wellbeing more funding should be devoted to farmeéucation and institutional setup for

climate change adaptation.

Taqi et al. (2015) identified the possible impact of climateange and adaptation
options on African livestock: A review. The majgridf climate change's direct effects on an
animal's health, happiness, and productivity (s@ash growth, reproduction, and milk
production) and are brought on by elevated ambiemperatures and concomitant
modifications to heat exchanges between the anandl its surroundings. Therefore, in
response to a variety of current demands, thraat$objectives, successful adaptations may

be seen as those acts that reduce vulnerabilitypaaost resilience overall.

Kant et al. (2015) conducted a study on constraints percebyethe dairy farmers in
adapting to changing climate in Western dry regbindia. The results of the current study
indicated that repeat breeding, lack of in-deptlovidledge of climate impacts, high
concentrate costs, absence of a government paticfimate problems, shortage of pasture
and lack of meteorological information were the onagonstraints. The organization of a
campaign to raise awareness about climatic isstnes,planting of improved, drought-
resistant grasses on pasture land, the provisiohigif-quality bulls and the offering of
animal health services at a reasonable cost weee réspondent’s most significant

recommendations for overcoming these limitations.
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Nagraleet al. (2015) conducted a study on the constraints fdgedairy farmers in
Vidarbha region of Maharashtra and concluded thatinstitutional constraints existed in
study area where, farmers had difficulty in mankgtiof liquid milk and breeding had
difficulty because of the low productivity of thaimals. Farmers were also discovered to

have a significant feeding problem because toladdaccess to green fodder.

Addisu et al. (2016) carried out a study on peliogpand adaptation models of climate
change by the rural people of Lake Tana Sub-basimgia and founded that the age,
educational attainment, financial well-being, ascés agricultural extension services and
distance to the closest medical facility were foundbe significant factors in affecting
climate change adaptation according to the resafitéleckman probit and multinomial
logistic regression models. Farmer’s opinions ohate change were found to be statistically
significant in relation to variables like maritalagis, farm size, access to climate change
information and income generational level and mgjoof respondents stated that further
enforcement is necessary for the policies and progrof climate change adaptation to be

completely implemented to the level of expectations

Prusty and Tripathy (2016) conducted a study tolyaeathe economics of milk
production in organized and unorganized sectorgshen Cuttack district of Odisha and
founded that the primary challenges faced by fasmethe dairy industry included a lack of
medical facilities, inadequate inputs (such as féedder, manpower, etc.), input services at
a higher cost and insufficient government and N@Bsglies. Thus, state government should
build private dairy farms, especially in the unargad sector, to support the lucrative dairy

industry.

Thoaiet al. (2017) studied the Determinants of farmer’s aalamt to climate change
in agricultural production in the central region detnam. This research utilized binary
logit and multivariate probit models to investig#te factors influencing farmers' decisions
regarding climate change adaptation in their afjucal production, with a focus on TiO2-
N' as a measure. The study found that trainingndttiece, farm size, damage level,
educational level, farming experience, accessadigrand gender significantly influenced
the likelihood of farmers adapting to climate changmong these factors, attendance in
climate change training and farm size emerged esnbst critical determinants impacting
farmers' decisions on climate change adaptatiofigewdbor availability and membership in

local organizations showed no significant influence
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Fadina and Barjolle (2018) carried out a study amnter's Adaptation Strategies to
Climate Change and their implications in the Zoup&ément of South Benin and the
findings indicated that farmers had a sophisticatedlerstanding of climate change.
According to the study, Benin farmers employ a widage of climate change adaptation
tactics: the use of better varieties, chemicalilizets and pesticides, Agroforestry and
perennial plantation, Use of good practices (mughiorganic fertilizer), Diversification of
income-generating activities and Crop-Livestockdsification were used as climate change
adaptation options. Further, it was founded frome thinary logit model that farming
experience and educational level of household lead a beneficial impact on adaption

choices.

Sreema et al. (2018) conducted a study on Constraints perceiyedalry farmers of
Kerala State and results revealed that highereckaéld prices, non-remunerative milk prices,
excessive loan costs, a lack of essential staftéttle health care, a lack of dry and green

fodder and other significant restrictions were rég by the majority of respondents.

Pilaniya et al. (2019) conducted a study on Constraints in dawgbandry being
perceived by the dairy farmers in Sabarkanthaidistdf Gujarat. According to RBQ, the
constraints perceived by dairy farmers for providgood sheds for animals were higher
interest rate on borrowed capital (28.66%) and lafckdequate space (24.66%), whereas the
constraints for feeding practices were high cosfeefd (30.66%), lack of knowledge of
balancing ration (24.66%), lack of awareness aloesitment of poor-quality straw to
improve its nutritive value (16.66%). Thus, it wagvised that the government and allied

entities make simultaneous and cumulative effartsddress these obstacles.

Adhikari et al. (2020) conducted a study on Constraints faceddy darmers in Hill
region of Uttarakhand and founded that the inasibdsgy of green fodder throughout the
year, low animal productivity and unprofitable mitkicing were the top three challenges
faced by dairy farmers and other problems incluithedhigh cost of concentrate mixture, the
lack of resource people, the lack of knowledge algmvernment programms, the lack of
concentrate mixture, improper animal waste dispdbal occurrence of animal diseases, the

lack of drinking water and the low success ratartficial insemination.

Marie et al. (2020) carried out a study on Farmer’'s choices fautiors affecting
adoption of climate change adaptation strategiesieace from north-western Ethiopia and

results indicated that the farmers' selection d@fhale change adaptation measures was

19



significantly influenced by age, gender, familyesizarm income and farm size and farmer’s
adoption of adaptation measures to climate chargesignificantly influenced by

characteristics related to access to climate inédion, total yearly farm revenue and market
access. As a result, it was suggested that theefiadaptation-related initiatives should
concentrate on strengthening market access, inogeascess to knowledge about climate

change and advancing research into the use of aanwarvesting technologies.

Marthe montochoet al. (2021) conducted a study on Perception and Atdapta
Strategies of Dairy Farmers towards Climate Valigband Change in West Africa and
noticed that a decline in the rainy season andyeainfall but an increase in the dry season
and annual temperature had an impact on their bpesa In the climate zones of Benin,
Burkina Faso, and Niger, dairy farmers fed thettlegprimarily on natural pastures, crop

residues and agro-industrial byproducts.

Lopez et al. (2022) conducted a study on Climate change adaptébr livestock
production in southern Australia: transdisciplinagyproaches for integrated solutioii$ie
transdisciplinary method used in this study carextended to work for research on climate
change adaptation in a wide range of agriculturadipction systems, from smallholder farms
in developing nations to intensive dairy productsystems. The key to the strategy's success
is bringing together farmers, consultants and aoéde from other fields in an iterative

process that generates fresh, practical informdtionoping with climate change.

Ranasinghet al. (2023) conducted a study on Climate Change adaptahd adaptive
capacities of dairy farmers: Evidence from Villagek cascade systems in Sri Lanka and
results showed that a majority of dairy farmersorggrd perceived. Climate change effects
such as pasture lack, milk productivity loss andmah growth retardation and adaption
measures used by dairy farmers are geared at tmtygdne impacts of Climate change on
animal physiology. Fewer farmers are implementidgpdive measures to alleviate pasture
shortages. The extent of adaptation is determingdthie farmer's perception of CC,
socioeconomic traits, and resource endowment, whie AC moderates the relationship
between perception and response to CC. The instialtand social setting in which dairy
producers operate distinguishes their AC. Women @owter farmers typically have lesser
AC. Access to resources explains the disparity @ btween various social groupings. The
paper suggests strategies to bridge socioeconompariies in AC, emphasizing the

necessity of enhancing and expanding extensioncesrand rural finance facilities.
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Chapter-3
MATERIALS AND METHODS

This chapter explains sampling design, data catlecaind methods applied to meet
out the objectives of the study. The use of appatgrtechniques determines accuracy of
results and their applicability. Various tools @adhniques applied in the analysis have been
selected based on study domain, data type andto@igcThe assumptions of the technique
and properties of estimates have been kept in wikile selecting the method.

The detailed methodology used during the courdhisfstudy is described under the
following sub-heads:

3.1 Sampling procedure
3.2 Data collection

3.3 Analytical framework

3.1 Sampling procedure

The multistage random sampling technique was taetthe selection of the ultimate
respondents and a representative sample of 120 fdamers was selected for the detailed
study.
3.1.1  Selection of study area

District Mandi of Himachal Pradesh was randomlyestdd for the present study and

is purposively chosen as it is second largest mitiducer in the state. The district has the
milk plants of the state located at Chakkar abotr®s from Mandi. The district is home to
two cattle breeding farms at Kamand and Karsogjcdéed to supplying improved breed
animals, along with two feed and fodder developmesitres operating at Kamand and
Sinog. The district is thus, endowed with basicrasfructure for milk production and
marketing. Therefore, Mandi district was selected ¢omprehensive study of economic
impact of climate change in the livelihood statbidairy farm households in the area.
3.1.2  Selection of the sample

For the selection of ultimate respondents, a stalle random sampling technique
was used. In the first stage, out of eleven blodkslocks from district Mandi namely; Balh,
Sundernagar, Gohar and Dhanotu were selected raypdeith regards to higher milk

production.



In the second stage, 3 gram-panchayats were agleesiddomly from each selected
block. Thereafter, in the third stage, 10 dairynfars were drawn randomly from each
selected panchyat thus making a total sample oda§ farmers.

3.2 Nature and sources of data

For the study, both primary and secondary daeeveollected. The primary data
were collected from the sample households by cdiomal survey method using a well-
structured schedule through personal interviews.

3.2.1 Primary data

The primary data on demographic features suclamdyf size, age, education and
occupation, Socio- economic parameters (land irrgnfarm building, livestock, cropping
pattern and cost of milk production) and percemiohdairy farmers regarding adaptation to
climate change and various constraints faced byd#ig farmers were collected from the
selected households in the study area for the3@2i2-23.

3.2.2 Secondary data

Secondary data about the total geographical afetheo district, agro-climatic
features, infrastructural facilities for dairyingnch animal husbandry, milk supply/dairying
societies, etc. were collected from various souvtes State Animal Husbandry Department
and monthly information on climatic variables maxim temperature, minimum temperature
and annual rainfall from Indian Metrological Depaent, Shimla for duration of forty years
wef 1981 to 2021. Thereafter, data collected weretmsized, coded and tabulated on the

excel sheets for further analysis.

3.3 Analytical Framework

To achieve the objectives of the study, the datiected from 120 dairy households
were scrutinized, tabulated and analyzed by empgpyarious analytical tools. These tools
have been discussed objective wise in the followsiction:

3.3.1  Standard Animal Units (SAUS):

Considering the differences in regional endowmefitanimal wealth and species,
the dairy animals have been converted into SAUsgufictors suggested by Siradti al.
(2019) for the Northern region. This study apaotrirlabour utilization, the bodyweight of
the animal was also taken into consideration ferdstimation of the SAUs. Based on expert
opinion, 60 per cent weight was given to labouliagtion and 40 per cent to body weights of
animals for the final estimation. As the study &b in the hilly region so Standard Animal

Units for this region was used as given below bid&.1
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Table 3.1: Standard animal units for Hill regions d India

Category of Local Cow Crossbred Cow Buffalo
animals
Adult Male &3 1.11 1.48 1.43
years)
Adult Female ¥3 1.00 1.71 1.70
years)
Young stock male 0.29 0.41 0.35
(<1 year)
Young stock 0.63 0.72 0.63
female (<1 year)
Young stock male 0.55 0.71 0.73
(>1 year)
Young stock male 0.82 1.08 0.94
(>1 year)
Heifer 0.98 1.24 1.09

Source: Sirohiet al.,2019

For the data analysis dairy farms based on heml 8ere categorized into three different
categories, namely; small (1-3 SAUs), medium (4AJS) and large (>6 SAUSs) using the
random method of distribution. The broad categooiethe dairy farmers were discussed in
table 3.2.

Table 3.2: Distribution of sampled household accoridg to the herd size

Herd-Size Categories Number of dairy farmers Perceage
Small (1-3 SAUS) 57 47.51
Medium (4-6 SAUSs) 46 38.33
Large (>6 SAUS) 17 14.16
Total 120 100

3.3.2 Tabular analysis

The primary data collected on survey schedules vadrelated to examine the socio-
economic status of sampled households. This teabnicps adopted to compile the general
characteristics of sampled households viz., fastifycture, educational status, occupational
status, land use pattern, cost structure, livespsokluction, income and expenditure pattern
etc. Simple statistical tools like averages andgmaiages were used to compare and interpret
the results. The literacy rate, literacy index aw®gpendency ratio w.r.t. total workers were

calculated using the following formulae:
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Total number of literate persons
= P x 100

1. Literacy rate (%) Total Population

WiXj
X _Z 1441
X.

1

2. Literacy Inde

Where, W = weights (0, 1,2,3,4 and 5) for illiterate, primamiddle, matriculate,
senior secondary and graduation, respectively.

Xi = number of persons in respective category.

. No. of dependents in the famil
3. Dependency ratio w.r.t total workers= = —-ncem= B8 ARy 100

Total workers

4. Cropping Intensity S-ossed Croppedarea,

Net Sown area

3.3.3 Estimation of Cost and Returns of Milk Prodution

The total cost involved in the dairy farm operaids composed of fixed cost and
variable cost. These costs when compared with mretundicate the economic efficiency of
milk production and the profitability of the enteige. The budgeting technique was used to
estimate these costs and returns. The differentpoaents of costs and returns, their

definition and method of calculation are discudseefly in the following section.

Fixed costs:Fixed costs do not vary with the level of outpondaemain unchanged over a
short period of time. The various components oédixcost are depreciation and interest on
fixed capital. Capital Recovery Cost (CRC) methabwsed to calculate the fixed cost. The

interest on fixed capital does not need to be attealfor separately in CRC approach.

Depreciation costs:lt is the loss in the value of an asset due tonabwear and tears, time
and technological obsolescence. The Capital Regdvest (CRC) method used to estimate
depreciation cost is defined as the annual paythentwill repay the cost of fixed input over

the useful life of input and provide an economi raf return on investment. The formula for

estimation of CRC is given as:

]

(14+r) ™r
(14r)"-1

R=Z|

Where,
R = Capital recovery cost
Z = Initial value of the capital asset

r = Interestrate (rate was taken at market ratei.e. 9.5 per cent)

n = Usefullife of the assets
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In case of practical difficulties in getting th&farmation on the initial outlay at the
field level, the current value of the asset wassatered. When the asset was purchased from
borrowed capital, the actual interest rate chatgethe bank was taken as ‘r’, while in the
case of owned funds; the interest on a term depb4dit5 years was taken. The useful life of
assets was assumed to be 50 years for puccastatle 10 years for kuccha shed, 6 years for
manual chaff cutter, 10 years for power-operatedffchutter. The useful life of milch
animals also varied with the type of animal and ta&en as 10, 8 and 10 years for local cow,
crossbred cow and buffalo, respectively. The t&@®C was then apportioned to the
individual animal in accordance with the Standardral Units (SAUS).

Variable Cost: Variable costs are those costs, which are incusrethe variable factors of
production and can be altered in the short run. Mmagr variable costs are feed and fodder
cost, labour cost, veterinary expenses and miselas expenditure.

Feed and Fodder Cost:This included the cost of feeding dry fodder, grdedder and
concentrates to animals. In the case of purchasstldnd fodder, the cost was worked out by
multiplying quantity of fed to animal and purchgsgce of respective feed. In the case of
home-grown feed and fodder, the relevant pricesewee farm-harvest prices. For certain
types of fodder, especially cultivated green foddehere farm-harvest prices were not
available, the imputed value of the crop was takiethe prevailing price in the village. For
computation of cost for concentrate prepared atdhameighted prices of ingredients used in
the concentrate were taken, the weights beinghbeesof each ingredient in the concentrate
composition.

Labour Cost: The information on total time spends for doingieas operations on the farm

was collected from farmers. Total time spent wasvetted to man-days.

1 day of women labour = 0.67 man-day (3 women =rfme
1 day of child labour = 0.50 man-day (2 childred man) by assuming 8 working hours a
day.

The cost of grazing of animals was also includel@dlour cost.
Veterinary and Miscellaneous CostsThe expenditure on breeding and health care of the
animals were covered under the veterinary expdhseluded, cost of artificial insemination
(Al), natural service, vaccination, medicines, fafe veterinary doctor and other related
expenses. The miscellaneous expenditure includpdnmes on repair of fixed assets, water
and electricity charges, insurance premium and a@hgr incidental charges. These being

joint costs, therefore further divided based on SAU
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Other Cost Concepts:
Gross cost:It was obtained by adding all the cost componemtiiding fixed and variable
Ccosts.

Gross cost = Total variable cost + Total fixed cost
Net cost: The net cost was worked out by deducting the inghuteome earned through
dung, from the gross cost.

Net cost = Gross cost — Value of dung
Cost of Milk Production: All the costs were calculated for per animal pay dvhich
indicates the cost of maintaining an animal per. #lgen the cost of maintaining animal was
divided by milk productivity, it gives cost of milgroduction in terms of cost per litre of
milk.
Gross returns: Gross returns were obtained by multiplying the nyigld of an individual
milch animal with respective prevailing prices.

Gross returns = Quantity of milk x Matrkeice of milk
Net returns: Net returns were calculated by subtracting net froen gross returns

Net returns = Gross returns -Net cost
3.3.4 Impact of Climate Change on Net revenue froairy

Studies of the impact of climate change on agticaland animal husbandry employ
the Ricardian analysis (Mendelsobhal. 1994). The Ricardian approach is based on the
observation by David Ricardo that land rents reéftee net productivity of farmland and it
examines the impact of climate and other variabledand values and farm revenues. The
approach is a cross-sectional model that takesaotount how variations in climate change
affect net revenue or land value. The model has lad¢®n utilized to study the response of
livestock values to climate change. Following Sea &endelsohn (2008), we start by
assuming that the farmer maximizes net income lpsing which livestock to purchase and
which inputs to apply:

Maxx = P;Qi(Le, F, L, K, C, W, S)- FF- RLL-P«K (3.3.4.1)

Where:t is net income

B is market price of animal

Qis a production function for animal
lgis grazing land

F is feed

L is vector of labour inputs

K is vector of capital inputs
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C is vector of climate variables

W is available water

S is a vector of soil characteristics

Ris a vector of prices for each type of labour

R is the rental price of capital

The farmer chooses the species j and the numbaniofals that maximizes profit.
The resulting net income can be defined as:
= f(Pq,C,W,S,R,PLPy) (3.3.4.2)

The Ricardian function is derived from the prafiaximizing level of equation and

explains how profits change across all the exogemauiables facing a farmer. The change
in welfare AU) resulting from Climate Change,® C, can be measured as follows:
AU =7*(C1)-*(Co) (3.3.4.3)

The Ricardian model treats a farmer as thoughsheniincome generating entity.

Seo and Mendelsohn (2006) have shown that alththugtassumption fits large farms, it can
be applied to small farms by addressing issuesabfation of household labour and own
consumption.

This Ricardian approach has been found attratisause it corrects the bias in the
production function approach (Rosenzweig and lgke4i994) by using economic data on the
value of land. By directly measuring farm prices rewenues, the Ricardian approach
accounts for the direct effects of climate on treddg of different crops and livestock as well
as the indirect substitution of different inputsg introduction of different activities/livestock
species and other potential adaptations to difteckmates (Mendelsohst al., 1994). It is
also attractive because it includes not only theatlieffect of climate on productivity but also
the adaptation response by farmers to local climbiie have however shown that the
Ricardian model is useful for predicting the impaétclimate change because the way
farmers respond to alternative climate scenari@ epace is the same way that farmers will
respond in the long run to those same changeswmatd over time.

So, for estimation the final model is specified@bws:

7= aotos T+ T2 +ost+aut>+asR+agR%+o7Z+¢ (3.3.4.4)

Wheren is net revenue, T and® Eapture levels and quadratic terms for maximum
temperature, t and for minimum temperature and R and &apture levels and quadratic
terms for annual rainfall, Z is a vector of soctseomic variables and is a random
disturbance term. The quadratic terms for tempegatund annual rainfall are expected to

capture the nonlinear shape of the climate respfursgtion. When the quadratic term is
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positive, the net revenue function is U-shaped,vidun the quadratic term is negative, the
function is hill shaped.

Table 3.3 presents the summary of the variabled insthe study (explanatory) and their unit
of measurement.

Different kinds of variables such as climatic ahies, socio-economic variables,
livestock variables were used in the analysis. Thaatic variables include; Maximum
temperature, Minimum Temperature and rainfall detavell as their quadratic terms wheras
socio-economic variables included the family sized in hectares and Livestock variable

included the value of milking animal, green fodddnry fodder, Concentrate and Labour to

capture effects on net farm revenues.

Table 3.3: Summary of variables used in ricardian radel

Variables Description Unit Expected
Sign

MT Maximum Temperature | °C -

MT? Maximum Temperatufe | °C* +

Mt Minimum Temperature | °C +

Mt? Minimum Temperature | °C? -

R Rainfall Cm +

R? Rainfalf cnt’ -

FS Family Size Ordinal variable, 0=1-3, 1=4+6/-
2=7-9, 3=10-12

LH Land in Hectare Continuous variable (number) +/-

VM Value of milking animal Continuous variable (Irs. +/-

GF Green fodder Continuous variable (Rs.) +/-

DF Dry fodder Continuous variable (Rs.) +/-

CC Concentrate Continuous variable (Rs.) +/-

LB Labour Continuous variable (Rs.) +/-

The underlying assumption is that further incremstemperature and reductions in
rainfall are less favourable for crop productiord ahus livestock becomes an important

option under very stressful conditions. Househatd svas used to assess the effect of labour
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availability on net farm revenue with householdshwarge labour pools assumed to have
higher net farm revenues (Mano and Nhemachena7,)200

From the equation (3.3.4.4) we can derive the etepge marginal impact of
Maximum and Minimum temperature and rainfall change net revenues of dairy

households as in equations (3.5.4.5), (3.5.4.69,43) below given respectively:

E[7]= a1+202E]T] (3.3.4.5)
E[1=os+204E[t] (3.3.4.6)
E[=]= as+206E[R] (3.3.4.7)

Hypothesis testing for Ricardian model results

We employed a null hypothesis strategy eéxamine the regression overall
significance. In order to construct a null hypotkder this analysis, we assumed that:

Ho = There is no impact of climate change variableshe net revenue of dairy households.
H; = Climate Change have a significant impact orree¢nue of dairy households.

If the study revealed that the climatic variables/e a significant impact on net
revenue of dairy households then the null hypothedl be rejected.
3.3.5 Factors affecting the adoption of risk adapt#on strategies

In order to knew driving forces affecting the adoptdecisions of dairy farmers for
various risk adaptation strategies binary logistiedel was used. Researchers have utilised
this approach to assess related studies on livesaomers' decisions regarding the effects of
climate change (Seet al., 2005). According to Gujrati and Porter (2003)imary logistic
model specification is employed to model climaterae adaptation strategies of farmers
involving dummy dependent variables with binary icks. The dependent dummy variable
in the data is adaptation. In order to create tivardy, a value of 1 was given to farmers who
said they had taken adaptation measures in respoiise negative effects of climate change,
and a value of 0 was given to farmers who said ttegl/taken no adaptation measures at all.
For instance, a farmer is said to have "adaptettiey employ at least one coping mechanism
to mitigate the negative effects of climate change.

In BLR, a single outcome variable; Yi=1, ..., n) follows a Bernoulli probability
function that takes on the value 1 with probabiktyand 0 with probability 1-PR/1-R, and is
referred to as the odds of an event occurringualfes over the observations as an inverse
logistic function of a vector X which includes a constant and K explanatory Wdem
(Greene, 2003). The Bernoulli probability functicem be expressed as:
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In[—pi{Yi ) ] = In(odds) =ao + ¥k_, B Xix (3.3.5.1)

1-Pj (Yi=1)

Equation 3.3.5.1 above is referred to as the logsaahd also the logit and by taking the

antilog of both sides; the model can also be esgee odds rather than log odds, that is:
Odds ratio :%] = exp po+XX_, Br Xl (3.3.5.2)

The unknownogy is a scalar constant term amfd is a K x 1 vector with elements

corresponding to the explanatory variables. In #tigly, the parameters of the model were
estimated by maximum likelihood. That is, the cméthts that make the observed results

most likely were selected. The likelihood functionmed by can be written as:

L (o, B) =I1Ti=s F: (1—-Py)t™ (3.3.5.3)

To random sample {xy), i=1, 2..., n, by taking logs and using equat{@), the log-
likelihood simplified to:

Ln [L (a0, B)] = 2 {y(a + Bx) —In (1 + exp (o + Bx) (3.3.5.4)
The estimator of unknown parameteandfy can be gained from the following equations by

means of maximum- likelihood estimation.

Sln [L{eg.f)]  _ wn . exp (c+Bx) -
T B i=1|}i 1+exp (a+px) 0 (3355)

8in [L{aoP)] [;é“oﬂﬂ =¥ |y, — —RE@BY (3.3.5.6)
W]

1+exp (a+px)

Since equations (3.3.5.5) and (3.3.5.6) are namlinthe maximum likelihood
estimators must be obtained by an iterative procsessh as the Newto-Raphson or Davidson-
Flecher-Powell or Berndt-Hall-Hall Hausman algamitiiGreene, 2003).

A statistical model based on likelihood ratio (LRas deemed appropriate. This ratio was

defined as follows:

LR = 2(Loglr — LogLy)

Where Logl, was defined as the log-likelihood for the unrestid model and LoghL
was the log-likelihood for the model with k paranetestrictions imposed. The likelihood

ratio statistic follows a chi-squarg?j distribution with k degrees of freedom.

Table 3.4 presents the descriptive statistics anealanation of the variables used in

the study (both dependent and independent) and ohiheasurement.
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The model used three dummy variables as its dependariables: Crop Livestock
diversification, Use of well acclimatized breedsgalar feed change/supply equivalent to
one if the household choose to adapt, else zere.€eKplanatory factors in the model are
based on a survey of adoption literature studieb aur interpretation of theoretical work;
nonetheless, given the dearth of simple theoreficadictions, this analysis is still relatively
exploratory. The study's independent variablesaamv of the many elements that influence
how adaptation options are used at the farm level.

Table 3.4: Description, Definition and values of vaables used in the binary logistic
regression

Variable Definition Value and Unit of
Measurement

Dependendent variables
Adaptation Strategy| Adaptation Strategies Dummy, 0= not using the
considered in this study adaptation strategy, 1= using
included Crop Livestock | the adaptation strategy
diversification, Use of well
acclimatized breeds,
Regular feed change/supply

Variable Definition Value and Unit of
Measurement
Independendent variables
Gender Gender of the Household | Dummyvariable,0=male,1=fem
Head ale
Household Size Number of family members Categar@al-3, 1=4-6,
2=7-9, 3=10-12
Farming Experience| Number of years of farmingGontinuous variable(years)
by household
Farm Income Average monthly income Continuousalde (Rs.)
Access to Market Access to market services Dummigbvie,1=access to
market and O=otherwise
Credit services Access to credit services Dummiabée, 1=access to

credit and O=otherwise
Extension services | Access to extension servicesmrbyvariable,1=access to
extension and O=otherwise

Despite the possibility of numerous other factonfluencing farmers' usage of
adaptation options, this study found that the sdependent variables indicated in Table 3.4
were most useful in describing how farming houséfialsed various adaptation options.
These include the Family Size, Farming Experief@m Income and Access to Market,

Credit services and Extension services.
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Hypothesis Testing for Model Significance

We employed a null hypothesis strategy to exantieentodels' overall significance.
In order to construct a null hypothesis for thislgsis, we assumed and set all the logistic
model regression coefficients to zero, as opposeithe alternative that at least one of the
regression coefficients (k) is not zero (Pehgle 2002):
Ho: Bk is equal to O,
Hi: at least on@y is not equal to O.
On the basis of test statistics, we can rejechthiehypothesis (k) and accept the other

alternative hypothesis @Hif at least one of the regression coefficiefid (s not zero

3.3.7. Constraints analysis

To meet the final objective of identifying the \@us constraints experienced by the
farmers in existing dairy farming in the study ar&arrett's ranking method was used. The
prime advantage of this technique over simple feagy distribution is that the constraints
are arranged based on their severity from the mdiatew of farmers (Zalkuwet al., 2015).
As per this method, the farmers were asked to asig rank for each category of the
constraints proposed to them. The per cent poditioaach rank was calculated with the help

of the following formula:

.- 100(Rjj—0.5
Per cent Position %
j

Where,

R;; = Rank given for the i factor by the j* respondent.

N; = Numbers of problems ranked by jPrespondent.

The per cent position was converted into scoreselfgrring to the table (Garrett
ranking conversion table) given by Garrett and Weadh (1969). Then, the scores of the
individual respondents were added together andiedvby the total number of respondents
for whom scores were added. These mean scoresllfaheafactors were arranged in
descending order and the most influencing fact@sevidentified through the ranks assigned
as the factors having the highest mean value seare considered to be the most severe
problem faced by the farmers in the study areathEur in order to test the significant
difference for the problem among selected farmgmaies, the Chi-Square test was used. The

details of the Chi-Square ) test are given below:

0i -Ej
12 = T (D)

32



Where,

0O = Observed Value
E = Expected Value
N

= Farm Categories

Limitation of the study

Although great care was taken to mhbetdbjectives of the study yet, the present
study might have confronted following limitations:

Dairy farmers don’'t maintain record of various coghat incurs in the milk
production on daily basis. Therefore, the dataeotdid on inputs and outputs are entirely
based on memory recall of the farmers and hentabildy of the information might have

suffered to an extent.

Due to the time and resource constraints, the sivaly restricted to only to Mandi
district of Himachal Pradesh with limited sampleesof 120 dairy farmers hence, the study
results cannot be generalized to the state as &ewthough the analysis gives a vivid picture

of the study area or similar situations.
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Chapter-4
RESULTS AND DISCUSSION

This chapter deals with the resuatsl interpretations of the topide€onomic
Impact of Climate Change on Livelihood Status of Diay Farmers in Mandi District of
Himachal PradesH which will help in getting the insight about tidairy farmers in the study
area. The study is divided into following sub heads
4.1 Socio-economic status of dairy farmers
4.2 Economics of milk production
4.3 Impact of Climate Change on the dairy farm households
4.4 Factors affecting the adoption of risk adaptatin strategies
4.5 Constraints faced by dairy farmers
4.1 Socio-economic status of dairy farmers
The results of the socio-economic peobf the farmers helps in gaining the idea

about the family size and structure, their educatistatus, non-farm workers, dependency
ratio, land utilization pattern, farm investmentsldivestock size in the sampled households.
4.1.1 Family size and structure

The family plays a central role in all farm actieg, making it crucial and
relevant to examine the family’s composition andjamization. Table 4.1 provides a
breakdown of the family size and structure of thmgled households. On an average, the
family size was 5.13 persons. The family size wheeross categories, with the large category
having an average family size of 4.86, while thedimen category with 5.42 persons.
Regarding the gender distribution, the study reactdhat males were 54.45 per cent, and
females were 45.55 per cent of the sampled houseleid the percentage of males was
highest in the large category (54.87%), followedtivy medium category (54.80%), and the
small category (53.68%). Whereas, the percentagéemhbles was highest in the small
category (46.32%), followed by the medium categtt$.20%), and the large category
(45.15%).

The sampled households comprised 29.01 per centtfgonilies and 70.99 per
cent nuclear families. Among the different herdestategories, joint families were more

portion in the medium farms (41.30%), whereas rarctamilies were more common in the



large farms (82.35%). The similar findings weream@d by Bohraet al. (2004) in West
Bengal.

Table 4.1: Demographic status of sampled househald

Herd size category
Particulars
Small Medium Large Overall
Average size of family (No.) 5.10 5.42 4.86 5.13
Males (%) 53.68 54.80 54.87 54.45
Female (%) 46.32 45.20 45.13 45.55
Structure of the family

Joint family (%) 28.07 41.30 17.65 29.01
Nuclear family (%) 71.93 58.70 82.35 70.99
e . 54.8 54.87 54.45

B Average family size
m Males%

= Females%

Overall

Herd Size Category

Figure 4.1: Family Size of sampled households

4.1.2 Workforce

The working force is defined as the people betwt#enage of 15 and 60 who are
actually engaged in meaningful activities. The eneg of active members in dairy
households effects its economy. As shown in Talflethhe overall there were 5.13 persons in
family out of which 71.19 per cent were workers &&181 per cent were dependents. The
highest share of workers in the households weradon medium category with 3.79 persons
and the highest share of dependents were also founddium category i.e., 1.63 persons. At

overall, the percentage of dependents was 28.8tequdr resulting in a dependency ratio of

35



0.41. This indicated that, on an average, one wonkes needed to support less than one
family member in all farm size categories.

Table 4.2 Distribution of workers and dependents ofhe sampled households

Particulars Herd size category
Small | Medium Large | Overall
Average No. of workers 3.58 3.79 3.57 3.65
(70.20) | (69.93) | (73.46) | (71.19)
Average No. of dependents 1.52 1.63 1.29 1.48
(<15yrs&>60yrs) (29.80) | (30.07) | (26.54) | (28.81)
Average family Size (Number) 5.10 5.42 4.86 5.13
(100) (100) (100) (100)
Dependency ratio w.r.t total workers 0.42 0.43 0.36 0.41

Figures in the parenthesis represent the peentage to the total.

6 -
5.42
5.1 5.13
5 _ 4.86
_ 3.79

4 7 3.8 3.57 3.65 E Average number of
workers

3 = Average number of
dependents

2

29 A48 Average size of family
1
0
Small Medium Large Overall
Herd Size Category

Figure 4.2: Distribution of workers and dependentsof sampled households
4.1.3 Occupational structure
The occupational structure provides valuable irtsighto the economic profile of the
farmers and their families, highlighting their invement in various activities such as
services, business, and agriculture including dagry
Based on the sampled households, the occupatitmaitige is shown in Table 4.3

which revealed that at overall 73.05 per cent afdeholds were engaged in agriculture and
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dairy, followed by 13.15 per cent were involvedsirvices and 13.80 per cent in business.
Moreover, the study founded that the large sizethéas were engaged in the dairy sector,
with 74.18 per cent, followed by 72.83 per centreedium farmers, and 72.13 per cent for
small farmers. This indicates the significance aifrglrelated activities in the livelihoods of
farmers across various far@imilar finding was reported by Bhowmik and Sir¢gR2008) in

South Tripura.

Table 4.3 Occupational status of sampled householdsthe study area

(Percent)
Particulars .Herd size category
Small Medium Large Overall
Agriculture+Dairy 72.13 72.83 74.18 73.05
Business 12.45 14.45 14.50 13.80
Services 15.42 12.72 11.32 13.15
Total 100.00 100.00 100.00 100.00

. 13.15%

m Agriculture and Dairy = Bussiness Service

Figure 4.3: Occupational distribution of sampled haiseholds
4.1.4 Literacy Status

Literacy serves as a crucial indicator of the s@monomic status of farmers, providing
insights into the educational levels of househalad family members. The educational status
of the sampled dairy households is presented iteTal.

The study showed that at overall level, 23.45 part ©f the persons have acquired
education households had studied up to high secpiheizel, followed by 20.24 per cent up to
the matriculate level, 16.02 per cent up to thedeidevel, 16.45 per cent up to the primary
level, and 14.30 per cent up to the graduationllddereover, 9.54 per cent of households
were found to be illiterate. The overall litera@te in the study area was found to be 89.21
per cent. The overall literacy index, with a valak 2.73, indicated that the quality of
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education in the study area was relatively low. sfhiteracy remains a significant aspect
influencing the socio-economic landscape of farna@ic their families in the region.

Table 4.4 Literacy status of the family members odampled households (Percent)

Herd size categor
Particulars Small Medium Large Overall
11.02 10.04 7.58 9.54
llliterate
. 18.14 16.06 15.15 16.45
Primary
15.12 19.08 13.85 16.02
Middle
_ 20.30 20.08 20.35 20.24
Matriculate
Higher 23.33 21.69 25.32 23.45
Secondary
_ 12.09 13.05 17.75 14.30
Graduation
_ 88.88 89.71 89.03 89.21
Literacy Rate
Literacy Index 2.61 2.66 2.93 2.73
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Fig 4.4. Literacy status of the family members ofampled households
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4.1.5 Investment on dairy implements

Dairy investments serve as an indicator of thenenuc status of farmers, reflecting
their financial commitments to enhance agricultuaativities. The analysis of farmers
investments in farm implements used in dairy bussngere presented in Table 4.5, where the
implements were categorized into major and mintegiary.

Major farm implements were used in dairy viz: chafitter manual and chaff cutter
power whereas minor implements are bucket, milk eammal rope and basket. The findings
revealed that, on an average, 85.40 per cent ofotiaé investment was allocated to major
farm implements, while 14.60 per cent was investethinor implements by households in
the study area. The study indicated a positiveiogiahip between the size of the farm and the
investment made by farmers, suggesting that lafgans tend to invest more in farm
implements. These results provide valuable persepinto the economic behavior and
priorities of farmers in the study region.

Table 4.5 Average investment on the farm implements the sampled households
gRherd size category)

Particulars | Small | Medium Large | Overall
Major implements
Chaff cutter 907.10 1166.70 1506.00 1036.90
manual (12.3) (12.1) (13.6) (12.65)
Chaff cutter 5040.50 6751.70 8882.00 6891.40
power (68.1) (70.0) (80.1) (72.75)
Sub total 5947.60 7918.4 10388.0 8084.67
(80.4) (82.1) (93.7) (85.40)
Minor implements
Bucket 220.50 290.90 350.20 287.20
(3.0) (3.0) (3.2) (3.05)
Milk can 556.50 600.30 656.20 604.33
(7.5) (6.2) (5.9) (6.55)
Animal 120.50 150.20 190.00 153.57
rope (1.6) (1.6) (1.7) (6.55)
Basket 556.20 683.60 745.90 661.90
(7.5) (7.1) (6.7) (7.11)
Sub total 1453.70 1725.00 695.60 2791.11
(19.6) (17.9) (6.3) (14.60)
Total 7401.30 9643.40 11083.60 9376.10
(100.00) (100.00) (100.00) (100.00)

Figures in the parenthesis represent the percentage the total

4.1.6 Land utilization pattern
Land utilization pattern of the study area helpdetermining the type of farming prevailing
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in the sampled households and determines theHoedi, economic and social status of the
households.

Table 4.6 presents the land use distribution antbegsampled households. The study
showed that on an average landholding size rangaa £.19 to 3.19 hectares among
different farm categories, with an overall averafi@.66 hectares. At overall, 87.92 per cent
of the total land holding was utilized for cultilat. The highest cultivated area was observed
in small farms (89.04%), followed by middle-sizedrhs (88.46%) and large farms (86.26%).
The total irrigated area varied from 65.63 to 7981 cent across different farm sizes, with an
average of 72.87 per cent for all categories. iated area occupied 15.05 per cent. The
highest unirrigated area was observed in large §4120.63%), followed by medium farms
(15.38%) and small farms (9.13%). Barren landspastures covered 2.10 per cent and 2.08
per cent of the total area, respectively. Additlynarchard crops occupied 5.08 per cent of
the land in the study area.

Table 4.6 Land use pattern of sampled households

(Per hectare)

Particulars Herd size category
Small Medium Large Overall
Cultivated area 1.95 2.30 2.76 2.34
(89.04) (88.46) (86.26) (87.92)
Irrigated 1.75 1.90 2.10 1.92
(79.91) (73.08) (65.63) (72.87)
Unirrigated 0.20 0.40 0.66 0.42
(9.13) (15.38) (20.63) (15.05)
Orchard 0.09 0.07 0.28 0.15
(4.112) (2.69) (8.75) (5.08)
Total Operational area 2.04 2.37 3.03 2.48
(93.15) (91.15) (95.10) (93.00)
Ghasnies/Pastures 0.05 0.07 0.04 0.05
(2.29) (2.69) (1.25) (2.08)
Barren Land 0.05 0.08 0.02 0.05
(2.28) (3.08) (0.61) (2.10)
Fallow land 0.05 0.08 0.10 0.08
(2.28) (3.08) (3.13) (2.83)
Total land holding 2.19 2.60 3.19 2.66
(100.00) (100.00) (100.00) (100.00)

Figures in the parenthesis represent the percentage the total

4.1.7 Cropping pattern
Cropping pattern refers to the allocation of landlifferent crops at various points in time. It
reflects the timing and arrangement of crops withispecific area. Several factors influence

cropping patterns, such as agro-climatic conditioasfall, family requirements, available
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resources, irrigation facilities, and soil ferglitChanges in the percentage of land allocated to
different crops in the total cultivated area indécagricultural diversification in the study
area. Understanding the proportional share of &ach in the gross cropped area among
different farm sizes provides insights into the fprences for specific crops among the
sampled households. The data on cropping patteowdes valuable information about the
distribution of crops on different farm sizes aheé degree of intensification in agricultural
practices. helps to understand the diversificatiborops and their relative importance in the
study area.

Table 4.7 Cropping pattern of sampled households ithe study area (Per hectare)

Particulars Herd Size Category
Small | Medium | Large | Overall
Kharif
Maize 0.16 0.29 0.38 0.27
(5.22) (7.61) (7.27) (6.70)
Paddy 0.13 0.24 0.6 0.32
(4.24) (6.29) (11.49) (7.34)
Vegetables 0.9 1.02 1.22 1.04
(29.41) (26.77) (23.37) (26.51)
Fodder Crops 0.03 0.04 0.07 0.04
(0.97) (1.04) (1.34) (1.12)
Pulses 0.02 0.03 0.05 0.03
(0.64) (0.78) (0.97) (0.79)
Rabi
Wheat 0.46 0.53 0.69 0.56
(14.85) (13.91) (13.22) (14.02)
Barley 0.10 0.13 0.17 0.13
(3.24) (3.43) (3.26) (3.30)
Mustard 0.10 0.16 0.25 0.17
(3.24) (4.19) (4.78) (4.07)
Vegetables 1.08 1.28 1.42 1.26
(35.06) (33.59) (27.20) (31.95)
Fodder Crops 0.01 0.02 0.09 0.04
(0.312) (0.54) (1.73) (0.85)
Fruit Crops 0.09 0.07 0.28 0.14
(2.82) (1.85) (5.37) (3.35)
Gross Cropped Area 3.08 3.81 5.22 4.03
(100.00) (100.00) (100.00) (100.00)
Net Sown Area 2.04 2.37 3.03 2.48
Cropping Intensity 150.98 160.75 172.27 161.33

Figures in the parenthesis represent the percentage to the total.

Table 4.7 presents the cropping pattern of the gadfmuseholds. Among the average
farms, with respect to kharif and rabi crop, vegktsa emerged as the most significant crop,
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accounting for 26.51 per cent 31.95 per cent rasdyg of the total cropped area. The gross
cropped area for small, medium, large, and ovdeaaiths were 3.08, 3.81, 5.22, and 4.03
hectares, respectively. The net sown area in thdysarea was 2.48 hectares. Cropping
intensity, which indicates the degree of crop istieation varied among different farm sizes,
Overall, the cropping intensity in the area was.281per cent with the highest intensity of
172.27 per cent observed in large farms, followed ®0.75 per cent and 150.98 per cent in
medium and small households, respectively.
4.1.8 Livestock holding

Livestock holds significant potential for econonaicd social change, particularly for
weaker sections of the rural community. In the gtatka, livestock played a crucial role in
generating income, making it an essential compooktiite local economy.

Table 4.8 Number of livestock in sampled households

(Number/Farm)
Particulars Herd Size category
Small | Medium | Large | Overall
Local Cow
In Milk 0.10 0.20 0.40 0.23
(5.56) (4.08) (4.76) (4.80)
Crossbred Cow
In Milk 0.80 2.00 2.80 1.87
Dry 0.00 0.10 0.20 0.10
Total 0.80 2.10 3.00 1.97
(44.44) (42.86) (35.71) (41.01)
Buffalo
In Milk 0.40 1.40 3.40 1.73
Dry 0.10 0.10 0.20 0.13
Total 0.50 1.50 3.60 1.87
(27.78) (30.61) (42.86) (33.75)
Young Stock 0.30 0.60 0.90 0.60
(16.67) (12.25) (10.72) (13.21)
Heifer 0.10 0.50 0.50 0.37
(5.55) (10.20) (5.95) (7.23)
Total 1.80 4.90 8.40 5.03
(100.00) (100.00) (100.00) (100.00)

Figures in the parenthesis represent the percentade the total
To better understand the livestock holdings wetegmized into milch animals, including
local cows, crossbred cows, and buffaloes. Addilgnthe livestock were further classified
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into heifer and young stock, providing a comprehananalysis of the livestock composition
in the study arealhe analysis of livestock distribution among diffiet farm sizes (Table
4.8), with crossbred cows being the dominant liwelstcategory among sampled households.
On an average the proportion of crossbreed cowshwghagst in the study area (41.01%). The
proportion of crossbreed cows ranged from 44.44cpat on small-sized farms to 35.71 per
cent on large farms. Similarly, the share of buigsl varied between 27.78 to 42.86 per cent
across different farm categories in the study avéhere, the share of local cows was only
4.80 per cent as compared to buffaloes, which atedufor 33.75 per cent of the livestock.
These findings indicate the dominance of crossboeds in the region.

4.80%

13.21%
H Local Cow

Crossbred Cow
= Buffalo
Y oung Stock

u Heifier

Fig 4.5: Average number of livestock in sampled haeholds

4.2 Cost and returns from milk production

To assess the viability of any enterprise, undadstey its economic profitability is
importance. In this regard, data related to cost mturns plays a vital role in guiding
farmers and policy makers. Cost and returns weaéyaed for various milch animals based
on their daily milk production. This analysis alled/for the estimation of both variable and
fixed costs, which in turn helped to determine tie returns from the dairy enterprise.
Variable costs took into account expenses for gfedder, dry fodder, concentrates, labor,
veterinary services, and miscellaneous items. @nother hand, fixed costs encompassed
depreciations on capital assets like cattle shegigipment used in dairy farming, and the
dairy animals themselves. These considerations iggdv valuable insights into the
economics of milk production, empowering decisioaking processes for stakeholders.
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4.2.1 Cost and returns from local cow

Local cows typically refer to cattle breeds that aative or well-adapted to a specific
geographic region. These cows are often raised¢sl Farmers and have characteristics that
make them suitable for environmental conditionsailable resources and agricultural
practices of that particular area. Table 4.10 mlesia detailed analysis of the cost of milk
production for local cows across different categ®mf households. The study revealed that
the variable cost accounted for the highest peagentshare (92.41%), with fixed cost
comprising a smaller proportion (7.57%) at the alletevel. Among the households,
medium-sized households had the highest total foasd in milk production per animal per
day (7.77%), followed by large households (7.53%¢ small households (7.40%).

Within the variable cost, expenditure on dry foddenstituted (28.42%) of the total,
followed by concentrates (16.47%) and green fod{26.81%) among the sampled
households. Feed and fodder costs made up theshighare (63.33%) of the total variable
cost, with labor costs accounting for 19.18%, areleninary and miscellaneous costs
combined comprising (12.18%).

A comparison across household categories showedfébd and fodder costs were
highest in large households (72.97%), followed sdmam households (70.60%) and small
households (56.06%). Labor costs were found to igbelst in medium-sized households
(19.85%), followed by small households (18.53%) &rde households (17.40%). This was
due to a higher average number of individuals astext with dairy farming in the small-
sized households compared to the medium and latggaries. Veterinary costs and other
miscellaneous costs were highest in large houssh(l®.45%), followed by medium
households (14.23%) and small households (10.14%).

The overall cost of milk production per litre wamihd to be Rs 33.63, varying slightly
from Rs 32.50 in medium households to Rs 33.04Rs84.77 in large and small households.
The average milk production per animal was 3.3&ditwith large households producing 3.71
litres, medium households producing 3.42 litreg amall households producing 3.2 litres.
The net returns from local cows were found to belR$4 among the sampled households,
with returns per litre (Rs 3.46). The decline ie #doption of local cows was attributed to
factors such as low productivity, high labor coségk of pure breeds, and higher feed and

fodder expenses.
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Table 4.9 Cost and Return of milk production from bcal cow in the study area
Rs/animal/day

Cost Components

Herd size Category

Small Medium Large Overall
9.74
Total fixed cost (TFC) 9.35 9.82 10.47
(7.40) (7.77) (7.53) (7.57)
33.38
Green Fodder (F 34.33 33.43 36.42
(27.19) (26.43) (26.18) (26.81)
36.42 35.41 35.60 35.91
Dry Fodder(k) ' ' '
(28.84) (28.00) (25.59) (28.42)
20.82
Concentrate(§) 21.20 20.45 29.50 (16.47)
(16.79) (16.17) (21.21)
Feed and fodder cost 91.95 89.29 101.52 90.64
V1=F1+F2+F3 (56.06) (70.60) (72.97) (63.33
24.25
Labour cost(Y) 23.40 25.10 24.20
(18.53) (19.85) (17.40) (19.18)
, 1.58 2.25 2.92 1.915
Veterinary cost and
Total variable cost 116.93 116.64 128.64 116.7
TVC=V+V,+V;3 (92.59) (92.23) (92.47) (92.41)
128.70
Gross cost (A=TFC+TVC) 126.28 126.46 139.11
(200.00) (100.00) (200.00) (100)
Value Of Dung (B) 15.00 15.30 15.50 15.15
Net Cost (C=A-B) 111.28 111.16 122.61 111.22
Price of milk 37.42 36.78 37.42 37.10
Average milk 3.2 3.42 3.71 3.31
production(lt/animal/day)
Gross returns (D) 119.74 125.78 138.82 122.7
Net returns(D-C) 8.46 14.62 16.21 11.54
Cost of milk production (Rs/ liters) 34.77 32.50 3. 33.63
Returns (Rs/ liters) 2.64 4.27 4.37 3.46

Figures in the parenthesis represent the perceage to the total.

4.2.2 Cost and return from crossbred cow
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Crossbreed cows are the result of breeding twaeerdifit breeds of cattle to create
offspring that inherit characteristics from bothrgrat breeds. Farmers often crossbreed cows
to combine desirable traits from different breéliable 4.10 provides a detailed analysis of
the cost of milk production among different categeof households for crossbred cows. The
study revealed that at the overall level, the paege share of variable cost was highest
(91.86%), followed by fixed cost, which accounted 8.14%) of the total cost. Among the
households, small-sized households had the higbestfixed cost in milk production per
animal per day (8.48%), followed by medium housdbo{8.04%) and large households
(7.66%). The expenditure on concentrates (31.45%3 the highest component in the
variable cost, followed by dry fodder (23.15%) agreen fodder (18.42%) among the
households. Feed and fodder costs constitutedighedt share (74.08%) of the total variable
cost, followed by labor costs (15.67%) and vetegirand miscellaneous costs (2.10%). A
comparison across household categories showedetbatand fodder costs were highest in
large households (74.53%), followed by medium hbakis (74.08%) and small households
(73.87%). Labor costs were recorded highest instnall category (15.81%), followed by
medium category (15.66%) and large category (15)4@8aGseholds, respectively.

The average number of individuals associated wairydfarming in small-sized
households was more compared to medium and largseholds, leading to higher labor
costs. Veterinary and miscellaneous costs wereekigh large households (2.40%), followed
by medium households (2.22%) and small household84%). Among the different
categories of households, the overall cost of mié&duction per liter was found to be Rs
26.26, with slight variations from Rs 25.95 in shmabuseholds to Rs 26.52 in medium
households. The average milk production per anived 7.05 litres, with large households
producing 7.62 litres, medium households produchg? litres, and small households
producing 6.74 litres. This observation aligns with findings of Saha and Gupta (2000). Net
returns from a single crossbred cow were foundetdb 110.79, with the highest net returns
in large households (Rs 141.11), followed by medinouseholds (Rs 120.55) and small
households (Rs 89.35). The overall net returndiperwere found to be Rs 15.63 among the
households, reflecting the increasing trend in ddeption of crossbred cows due to their

higher productivity and easy availability.
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Table 4.10 Cost and return of milk production fromcrossbred cow in the study area

Rs/animal/day

Cost COMBONents Herd size category
P Small Medium Large Overall
, 16.06 16.38 16.63 16.29
Total fixed cost (TFC) (8.48) (8.04) (7.66) (8.14)
38.1 35.22 37.23 36.84
Green Fodder ¢ (20.11) | (17.29) | (17.15) | (18.42)
44.85 46.7 48.8 46.28
Dry Fodder (f) (23.68) | (22.93) | (22.47) |(23.15)
Concentrate (§ 56.98 65.34 71.72 62.89
(30.08) (32.08) (33.03) (31.45)
139.93 150.87 161.84 148.14
Feed and fodder cost¥F+F,+F;3 (73.87) (74.08) (74.53) (74.08)
Labour cost (¥) 29.95 31.9 33.45 31.34
(15.81) (15.66) (15.40) (15.67)
Veterinary cost and miscellaneous | 3.49 4.52 5.22 4.20
(Va) (1.84) (2.22) (2.40) (2.10)
. _ 173.37 187.29 200.51 183.68
Total variable cost TVC=\V,+V3 (91.52) (91.96) (92.34) (91.86)
_ 189.43 203.67 217.14 199.97
Gross cost (A=TFC+TVC) (100.00) | (100.00) | (100.00) | (100.00)
Value Of Dung (B) 14.54 14.86 15.35 14.81
Net Cost (C=A-B 174.89 188.81 201.79 185.16
Price of milk 39.2 43.45 45 41.89
Average milk 6.74 7.12 7.62 7.05
production(lt/animal/day)
Gross returns (D) 264.21 309.36 342.90 295.94
Net returns(D-C) 89.35 120.55 141.11 110.79
Cost of milk production (Rs/liters) 25.95 26.52 6.48 26.26
Returns (Rs/ liters) 13.25 16.93 18.52 15.63

Figures in the parenthesis represent the perceage to the total.

4.2.3 Cost and returns from buffalo

Buffalo is characterized by their large, stocky iesd long faces, and curved horns.
Buffalo is raised for their milk, hides and otherogucts. Table 4.11 provides a
comprehensive analysis of the cost of milk productiamong different categories of
households for buffalo. The study revealed thathat overall level, the per cent share of
variable cost to the total cost was 90.81 per ceitl, fixed cost accounting for 9.19 per cent
of the total cost. Similar trends were observed Woiffalo among different household
categories. The total fixed cost was found to lghést in small-sized households (9.40%),
followed by medium-sized households (9.23%), angeldouseholds (8.68%). In the variable
cost, the largest share of expenditure was on obrates (40.41%), followed by dry fodder
(21.41%) and green fodder (17.29%) among the haldehFeed and fodder costs accounted
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for the highest share (72.20%) of the total vagatwst, followed by labor cost (15.51%) and
veterinary & miscellaneous costs (3.09%). A congmriacross household categories showed
that feed and fodder costs were highest in largeséiaolds (72.80%), followed by medium
households (72.30%) and small households (71.88%he study area. Labor costs were
recorded highest in the small category (15.72%)ovieed by medium households (15.53%)
and large households (15.07%), which can be atgtbio the larger number of people
involved in dairy activities in small-sized hous&t® compared to medium and large
categories.

Table 4.11 Cost and return of milk production frombuffalo in the study area

Rs/animal/day

Cost components Herd size categor
Small Medium Large Overall
, 18.32 19.25 19.3 18.86
Total fixed cost (TFC) (9.40) (9.23) (8.68) (9.19)
32.4 35.25 43.25 35.48
Green Fodder (f (16.63) | (16.89) | (19.45) (17.29)
40.55 45.2 49.25 43.93
Dry Fodder (7) 20.81) | (21.66) | (22.15) (21.41)
Concentrate (§ 74.42 81 107 82.92
(38.20) (38.82) (48.13) (40.41)
Feed and fodder cost 139.93 150.87 161.84 148.14
Vi=F+F+F3 (71.83) (72.30) (72.80) (72.20)
Labour cost (Y) 30.62 32.4 33.5 31.83
(15.72) | (15.53) (15.07) (15.51)
Veterinary cost and 5.95 6.15 7.67 6.34
miscellaneous (3.05) (2.95) (3.45) (3.09)
(Va)
Total variable cost 176.50 189.42 203.01 186.31
TVC=V1+V,+V; (90.60) (90.77) (91.32) (90.81)
194.82 208.67 222.31 205.17
Gross cost (A=TFC+TVC) | (160.00) | (100.00) | (100.00) (100.00)
Value Of Dung (B) 6.52 7.12 7.32 6.90
Net Cost (C=A-B 188.30 201.55 214.99 198.27
Price of milk 52.25 54.9 58.45 54.40
Average milk
production(lit/animal/day) 6.29 7.4 8.25 7.07
Gross returns (D) 328.65 406.26 482.21 386.55
Net returns(D-C) 140.35 204.71 267.22 188.28
Cost of milk production 29.94 27.24 26.06 28.19
(Rslliters)
Returns (Rs/ liters) 22.31 27.66 32.39 26.21

Figures in the parenthesis represent the percemge to the total
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Among the different categories of households, thiennary and miscellaneous costs
were found to be highest in the large category5@) followed by the small category
(3.05%), and the medium category (2.95%). The dveost of milk production per liter was
found to be Rs 28.19, with variations from Rs 26r0@rge households to Rs 29.94 in small
households. This observation aligns with the figdirof Jeyakumar and Rai (2006). The
overall milk production was 7.07 litres per animaéhe lower productivity of buffalo milk
was attributed to the prevalence of local breedsichvwere common among the sampled
households in the study area. Specifically, thegdahouseholds had the highest milk
production at 8.25 litres, followed by the mediumtegory with 7.4 litres and the small
households with 6.29 litres. The net returns pdfalmiwere recorded at Rs 188.28 and were
highest in the large category households (Rs 2§7f@llowed by the medium category (Rs
204.71) and the small households (Rs 140.35). Tkeatl net returns per litre were found to
be Rs 26.21 among the sampled households. Theardsieturn analysis of milk production
highlighted that feed and fodder constituted a maomponent among different costs,
accounting for (72.20%) for buffalo, (74.08%) foarossbreeding, and (72.00%) for local
cows, respectively, of the total variable costser€fore, focusing on improving feeding
practices, utilizing locally available resourcesdamplementing effective fodder storage and
procurement strategies during lean seasons canrhefgucing costs and improving returns

from milk production per animal.
4.4 Impact of Climate Change on Net revenue of dairfarm households

Changes in the climate can have a significant impacthe livelihoods of dairy
farmers. These changes, such as reduced livestockigiion and less abundant grass for
grazing, can lead to smaller herds and lower raprtpee rates among the animals. This, in
turn, can result in food insecurity, increased ptyvand a higher likelihood of destitution

among dairy farmers.

To understand the extent of climate's influencedamy farming, this study employs
the Ricardian method, as developed by Mendelsblah in 1994. This method operates on
the assumption of perfect competition, where thiievaf a farm is indicative of its land
productivity. Essentially, it assesses how envirental factors impact farm revenue. In this
study, we used the Ricardian approach to examime diimmate change variables affect net

revenue in dairy farming
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4.12: Summary Statistics of variables used in Ricaian model

Variables Min Max Mean
Maximum TemperatureC) 35.00 40.22 38.17
Minimum TemperatureC) 6.90 12.23 10.20
Annual Rainfall(mm) 56.70 71.62 62.60

Table 4.12, the mean maximum temperature recorded 8B.1¥C while the
maximum temperature reaching 40Q2and the minimum maximum temperature measured
at 35.00C. Additionally, the mean minimum temperature ia gtudy area was 1020 with
the maximum minimum temperature recorded at PZ28d the minimum temperature was
6.90C. The mean annual precipitation in the study avaa 62.60 cm, with the maximum

annual rainfall reaching 71.62 cm and the minimunmuel rainfall measuring 56.70 cm.
Ricardian results for model Significance

The Ricardian model was developed to explain théatrans in agricultural values
observed in different climate zones worldwide. T¥asiation is attributed to the historical
influence of temperature and precipitation changes the per-hectare land value of
croplands. Similarly, when examining livestock metenue, it was found that this model
remains valid, as demonstrated by $kal. in 2008. The most significant aspect of the
Ricardian approach is its departure from usingcadfural or livestock yields as the main
focus of the equation. Instead, it places emphasisevenue or land rents as the dependent
variables. This unique approach enables a moretda@gtimation of the economic "cost"

associated with environmental changes.

The table 4.13 indicate that the maximum tempeealas a highly significant impact at the
1per cent level (p<0.001), whereas both the mininbeimperature and annual rainfall have a
significant positive effect at (10%) (p<0.009) lewd# significance. This suggests that the

model's findings are statistically significant, amd can reject the null hypothesis. In simpler
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terms, it means that climate variables have a fstgmit impact on the net revenue of the

households included in the study

Table 4.13: Results of Ricardian model

Variables Model Results

Standard Coefficient Standard Error
Maximum temperature -247.655*** 53.85
Maximum Temperatufe 2.576%** 0.65
Minimum Temperature 128.657* 68.29
Minimum Temperature -6.142* 3.29
Annual Rainfall 0.186* 0.10
Annual Rainfalf -.0001* 0.00009
Family Size 5.514* 2.42
Farm size -1.159 6.16
Value of Milking Animal 0.0003*** 0.0001
Green fodder 1.279* 0.72
Dry fodder -0.341 0.38
Concentrate -0.042 0.20
Labour -0.753 0.50
R 0.88
Adjusted R 0.87

*Significant at 10%Level, **Significant at 5%Level, ***Significant at 1%Level

Maximum temperatures can hinder the growth of griagsminimum temperature and
increased annual rainfall can support the growtlyrats and fodder. Assuming that annual
rainfall remains steady, this can motivate farmersstock up on grass. Although the
guadratic term has a negative effect, it is re&givminor and implies that excessively high
minimum temperatures and annual rainfall can benfdr Overall, these findings show that

there is a nonlinear connection between net revandelimate variables.
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The socio-economic factors such as size of thelyarhie farm's size, the value of milking
animals, and the availability of green fodder ahwibute positively to the net income. This
is likely because larger households tend to haveeineestock, and larger farms can produce
more green fodder. Moreover, the positive relatiqmbetween the value of milking animals
suggests that using well-suited or acclimatizectiseenhances the income generated from

cattle, thus increasing net revenue.
Marginal effects of climatic variations on net revaue

Marginal values, which are influenced by the spea#gression equation employed
and the climate under consideration, are commoaherated to evaluate the marginal effects
of a change in climate variables. By measuringdhange in mean net revenues of dairy
households as a result of unit change in temperaiod precipitation, the marginal effects on

net revenue were evaluated.

It measures how a slight change in one variablectdfthe overall outcome, while keeping
the other factors unaffected. It refers to chamgihé outcome or dependent variable resulting
from a small change in one of the independent kksawhile holding all other variables

constant.

Table 4.14: Marginal effects of climatic variationson net revenue of dairy households

per day
Marginal Impacts Variable Models
Maximum Temperature -40.44***
Minimum Temperature 3.40*

***Significant at 10%Level, **Significant at 5%Leve |, *Significant at 1%Level

As per table 4.14, it's clear that maximum tempgeahas a significant impact on the income
of households, whereas minimum temperature haglatlgl positive and significant impact.

The data reveals that for everyClrise in maximum temperature, the daily net reeenu
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decreases by Rs. 40.44, while °&€ Iincrease in minimum temperature leads to a R¥) 3.

increase in daily net revenue.
4.4. Adoption of risk adaptation strategies

The combination of extreme climate change and g¢l@sanomic shifts poses a
significant threat to the sustainability of daigrming, which is known for its profitability. In
the conditions of livestock farming, this pertatnseconomic strategies that ensure the well-
being of both farmers and animals, provide farmétl a reasonable and stable income, and
minimize adverse environmental impacts (Nageél., 2011). It has become evident that
climatic changes have affected agricultural adasitand ways of life in several regions.
Therefore, it is important to study about the lbeek management and the various factors
influenced by climate change. To address the negjatipact of climate change, it's essential
to embrace different strategies for climate adaptatmplementing climate-smart farming
practices can assist farmers in achieving sustdityalin their production, leading to

increased income from their farms.

Table 4.15: Adaptation and non-adaptation strategie used by farmers

Adaptation Strategies Frequency %
Crop Livestock diversification 58 48.3
Use of well acclimatized breeds 23 19.2
Feed Change 18 15.0
No adaptation strategy 21 17.5
Total number of respondents 120 100

Some of the risk-reduction strategies include di@ng crops and livestock,
utilizing breeds that are well-suited to the lockinate, and ensuring a consistent supply of
feed. The table labelled as 4.15 presents the pgwos of farmers regarding climate change
and the corresponding findings. The results shavat] among dairy farmers, the adaptation

strategy that was most frequently employed was-tvegtock diversification, with (48.3%)
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of them using it. On the other hand, the least comlyn used adaptation practice was
changing or supplying feed regularly, with only (A®%) of farmers adopting this approach.
In total, approximately (82.5%) of farmers were lempenting various adaptation strategies,

while (17.5%) of them were not actively engageduoh strategies
4.4.1 Logistic regression model

Logistic regression is a statistical method usecderwhhe primary focus of an
investigation is to determine whether an eventres@nt or absent, without considering its
timing (i.e., time-related information is not comared). This approach is commonly applied
because it is well-suited for modelling situatiansolving adaptation status (i.e., whether
something has been adapted or not) and decisiommalutcomes (e.g., "yes" or "no"
decisions). When the predicted variable has moean ttwo categories, more advanced
versions of logistic regression, referred to astimamial logistic regression, can be used.
Logistic regression is versatile and can handlé lbontinuous and categorical independent
variables. However, the analysis is most powerfllemw the independent variables are
normally distributed and exhibit a linear relatibips with the dependent variable. For each
individual case, logistic regression calculates ghabability that a case with specific values
for the independent variables belongs to a padratéhtegory within the model. It's important
to note that because logistic regression reliesn@aximum likelihood coefficients as
estimates, it generally requires a larger sample sompared to linear regression (Buehs
al., 2008).

Binary logistic regression is used for analyzing ttelationship between a binary
dependent variable and one or more independerdblas. Binary logit is particularly useful
when you want to understand how independent vasabifluence the probability of the
event of interest. A binary logit regression analygimed at investigating the impact of
different socioeconomic factors on the adoptionvafious climate change adaptation
strategies among livestock farmers. In this anglyai binary logit regression model was
utilized, where one category was normalized, typicknown as the "reference" or "base
category.” In this specific context, the "no ad#ptd group was set as the reference point
for the study. The independent (explanatory) véembncluded household characteristics
such as family size, farming experience, farmirgpme, access to extension services, access

to credit, access to market. In the analysis, rmptadion served as the baseline.
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Table 4.16: Results of binary logit model

Variable Coefficient
Family Size .066(.673)
Farming Experience .054***(.032)
Farm Income .005***(.003)
Market Access -.669(.594)
Credit Services .790(.594)
Extension Services .070(.545)
X 12.67

df 6

P level 0.000

Figure in parenthesis represents Standard error

*Significant at 10%, **Significant at 5%Level, ***S ignificant at 1%Level

When binary logistic regression was employed tcessghe factors affecting a farmer's
decision regarding their choice of climate chand@gpsation methods, it became evident that
both the farmer's experience in farming and theome from the farm played significant
roles in influencing their adoption of various adin methods. Table 4.16 showed théat
statistics (12.67) is highly significant at 1pentéP>0.001) level of probability indicating

that model has good capacity for explanatory power.

Farming Experience Farming experience exhibited a strong positiveredation with the
selection of different climate change adaptatioatsgies. The study's results indicated that
households with more farming experience showeceatgr propensity to adopt all available
adaptation options. These seasoned farmers havenatated knowledge and insights over
time, enabling them to employ a diverse range ohfmanagement practices and strategies
in preparation for the impacts of climate changethmir region. Similar findings were
reported by various researchers, including Matiel. (2020), Mensatet al. (2012) and
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Thoai et al. (2017), who also found that farming experienceraases the likelihood of
adopting various adaptation measures. This is lsecaxperienced farmers possess a deeper
understanding of climate variations and livestocnagement practices. Additionally, their
advanced agricultural skills and management adslitmay make them more effective in
diversifying risks across their livestock and adffh activities compared to less experienced

counterparts.

Farm Income: Farm income displayed a positive and statistycsitjnificant correlation with
the likelihood of choosing all available adaptatmptions. This positive relationship can be
attributed to the fact that farmers with highernfaincomes typically encounter lower
climate-related risks, have better access to knbydeesources, and can implement climate
change adaptation measures with greater ease drezltced financial constraints. These
adaptation measures often involve higher costsioésd by Marie and Yirga (2020). This
observation aligns with the findings of Mertz antbdv (2009), also observed a positive link
between farmer’'s income and the adoption of agdcal technologies, underscoring the

importance of financial stability in undertakingcbumeasures.
4.5 Constraints faced by dairy farm Households

The challenges that farmers face in effectivelyning and overseeing their dairy operations
are known as constraints. Several problems witténldcal dairy production have hindered

the sector's seamless growth.

Table 4.17: Feeding Constraints by sampled houselus

Particulars Small | Medium | Large | Overall | Rank | Chi-Square Value
Scarcity of fodder 75.05 49.66 48.13 63.5( 7.94**
Improved fodder crops 69.65 60.61 51.44 64.8R I 742.

Balance diet 48.14 26.61 29.67 38.71 i 7.80**

*Significant at 10%, **Significant at 5%Level, ***S ignificant at 1%Level

These problems were ranked based on the perceottaigéry farmers who recognized them

as issues within the dairy industry. With the eximepof improved fodder crops, awareness
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about climate variability, dairy cooperatives aneterinary facilities, all problems at the
overall level are found to be significant at th@d&s cent level, indicating that there was no
difference in how each category of farmers respdrideghese issues. Chi-square was used to
test whether there were any appreciable differenceake issues experienced by marginal,

small, and medium farmers.

The constraints faced by dairy farmers were asdemseé ranked in Table 4.17 using
Garrett's score methodology, which helped to hgittlthe significant issues. In the research
area, the most prominent constraint was foddeicggaparticularly during times of scarcity,
and it claimed the top position with a percenta@e5®. Farmers often had to purchase
expensive fodder during shortages. Improved foddeps ranked second, with percentages

of 63.50 andimited knowledge about balanced diet with 38.76 qant.

Table 4.18: Technological constraints faced by sartgzl households

Particulars Small | Medium | Large | Overall | Rank | Chi-Square
Value

Awareness about climai&6.35| 40.65 30.22 48.42 l}  8.16**

variability

knowledge about adoptiqr65.65| 48.45 36.85 56.94 [I| 8.35*

measures

Awareness about61.16 | 56.91 34.15 57.35 I 8.32**

technologies

*Significant at 10%, **Significant at 5%Level, ***S ignificant at 1%L evel

Table 4.18 shows the technological constraints dabg sampled households. Lack of
understanding of new agricultural technologies wated first, affecting 57.35 per cent of
households. The second most significant barrier avéeck of knowledge about adaptation
strategies, affecting (56.94%) of households. Tduk of knowledge may be linked to factors
such as limited financial resources, limited accessnedia and extension services, and
unfavourable geographic conditions that hinder tbach of many agricultural agencies.
Climate variability awareness occupied the thirgipon, with 48.42 per cent. A finding
consistent with Talioet al. (2012).
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Table 4.19: Facilities constraints faced by samplekdouseholds

Particulars Small | Medium | Large | Overall | Rank | Chi-Square Value
Irrigation facilities 49.15| 27.05 28.56 39.33 I 78*

Dairy cooperatives | 49.36 34.26 29.65 42.18 IV  5.63

Credit Facilities 55.48| 36.25 31.38 46.42 Il 7.91*
Veterinary services| 38.45 30.00 25.52 34.27 2.75

*Significant at 10%, **Significant at 5%Level, ***S ignificant at 1%Level

Table 4.19 shows the facilities constraints faceddmpled households. Access to veterinary
facilities were ranked first, impacting (34.27%) bbuseholds. Irrigation facilities and
participation in dairy cooperatives held the secand forth positions among the surveyed
homes, with percentages of (39.33%) and (42.18%gpactively. Credit facilities were
ranked third among the sampled families, with & rat (46.42%). Since dairy farming
requires financial resources for animal maintenafereners often struggle to invest in high-
yielding breeds or other farm machinery. Howeveghér milk prices could potentially offset
these challenges if farmers receive competitivegsrifor their dairy products. Many farmers
were found to still be using outdated dairy farmipgctices, highlighting the need for

improved extension services to modernize and erhtd@ir farming practices.
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Chapter-5
SUMMARY AND CONCLUSIONS

India has the world's largest population of cadtel buffalo constituting 37.28 per cent
and 21.23 per cent of the global total, respedtivEhe country's overall livestock population
stands at a staggering 512.1 million, with a preidamt presence of 190.90 million cattle,
135.17 million goats, 108.70 million buffaloes, a68.07 million sheep (Sonavakt al.,
2020). Furthermore, India holds the distinctionbeing the world's leading milk producer,
contributing 22.00 per cent to global milk prodocati(FAO, 2022). To enhance livestock
productivity, the government has implemented varimitiatives, leading to a substantial
increase in milk production and notable advancementhe dairy sector. The per capita milk

availability in India stood at 407 grams per day.

Himachal Pradesh, situated in the northern regiénindia within the western
Himalayas, is a predominantly hilly state. Theseuntainous terrains cover approximately
68.65 per cent of the state's total geographioah.aHimachal Pradesh features numerous
valleys and is intersected by perennial riversthim state's economic landscape, fruits hold a
significant position, contributing 36.4 per centtt®e gross domestic product, followed by
livestock at 28.8 percent, cereals at 23.28 pet, @aml vegetables at 8.11 per cent (Rana et
al., 2015). Given the state's challenges of lowp goooductivity, limited land holdings, and
specific climatic conditions, households in HimdcRaadesh have increasingly turned to
livestock as a dependable source of livelihood ryp&rming, particularly in hilly regions,
offers a promising avenue to enhance the well-beingesource-poor farmers and optimize
resource utilization. Furthermore, the dairy setias the potential to contribute significantly
to income redistribution, especially in favor of ngiaalized sections of society. Despite these
prospects, there has been a scarcity of compraleensicent studies in the state focusing on

the intricate economic aspects of dairy farming.

According to the 2017 livestock census, Himachaldesh accounts for approximately
1.14 per cent of the country's cattle populatiod &89 per cent of the buffalo population.
The state's livestock population stands at 4.4dionillconsisting of 2.149 million cattle, 0.716
million buffaloes, 0.80 million sheep, 11.1252 il goats, and various other types of

livestock. In 2010-11, the livestock sector conitdd around 15.81 per cent to the State



Agricultural Gross Domestic Product (GDP), and #élverage state yield has increased from
1.38 to 2.54 kilograms over the past two decadegiaRling milk production, Himachal
Pradesh is ranked twentieth among the differet¢sia the country, and it boasts a per capita
milk availability of 565 grams, surpassing the aaél average of 394 grams.

The present study is carried outrid out the major aspects of dairy farming ia th

study area. The objectives for the study are: -
1. To study the socio-economic status of dairy farmers

2. To examine the economics and impact of climate ghamn dairy production of

selected dairy farms.

3. To examine the factors affecting the adoption &k radaptation strategies and

constraints faced by dairy farm households.

A study was conducted in Mandi district, which wa®sen randomly as the study
location. Multi-stage random sampling method wapleyed to select the final participants.
Initially, at the first stage, four blocks nameBalh, Sundernagar, Dhanotu, and Gohar were
randomly chosen. In the second stage, three paathexere randomly selected from each of
these blocks. Finally, in the third stage, 10 ddammers were randomly chosen from each
selected panchayat. In total, a sample of 120 daimyers was selected for this study. The

data collected and analyzed pertained to the ne¢ergear 2022-23.

The information for our study was collected fromotwources i.e, primary and
secondary data. For primary data, we talked to iBpegoeople we selected and used a
carefully prepared questionnaire that we had telséddre. This primary data includes details
about dairy households, like their backgrounds, tbey use their land, what crops they
grow, where they get their income, what they invedor their homes, how many animals

they have, and what they think about adaptingitoate change.

The secondary data from different places to ledvaut things like infrastructural
facilities for dairying, animal husbandry and greupat supply milk. This extra information
came from places like the State Animal Husbandrgddenent in Himachal Pradesh. We also
gathered monthly information about the weather, irraximum temperature, minimum
temperature and rainfall from the Indian MeteoradafjDepartment in Shimla for the years
1981 to 2021, focusing on Mandi district.
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5.1

Major findings

The study's findings indicated that, there was ghén representation of males than
females in all farm categories. The average fasidg among the sampled households
was 5.13 members.

Among the households included in the sample, tveas a greater prevalence of
nuclear families, accounting for 70.99 per centcamtrast to joint families, which
made up 29.01 per cent.

Total of 71.19 per cent were workers at overallkgeascale farmers had the largest
proportion of workers at 73.46 per cent, followegddmall-scale farmers with 70.20
per cent, and medium-sized farmers with 69.93 pat,cespectively.

The dependency ratio, which stands at 0.41, inelictitat, on average, one worker is
required to support one family member across athfsizes.

At overall 73.05 per cent of households were endagelairy sector. The dairy sector
had the highest participation among large sizechéas, with 74.18 per cent of them
engaged in it. medium farmers followed closely with83 per cent involvement, and
small farmers had a participation rate of 72.13qeet.

The overall literacy rate in the area was calcdlate be 89.21 per cent. It's worth
noting that the overall literacy index, which wds2a/3 per cent, suggested that the
quality of education in the study area was rel&gil@w.

The major implements used in dairy sector accoufae®5.40 per cent of the total
investment, while the minor implements representdd50 per cent of the total
investment.

At overall, 87.92 per cent of the total land holgirwere under cultivation among the
sampled households. Irrigated land varied from ®5®& 79.91 per cent across
different farm sizes, with an average of 72.87 pent at overall. Barren lands
accounted for 2.10 per cent of the total land andale pasture or ghasnies covered
2.08 per cent. Orchards constituted 5.08 per cetiteototal land area in the study
region. The average landholding size ranged frod® 20 3.19 hectares among
different farm categories, with an overall averaf@.66 hectares.

Upon analysing the cropping pattern among the sadnpbuseholds, it was observed
that, on the whole, vegetables were the predomicrap, occupying 31.95 per cent of

the total cultivated area in the study region.
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» The cropping intensity, which reflects the degréerop intensification in the study
area, showed that large farms had the highest orgpptensity at 161.33 per cent,
followed by medium-sized farms at 160.75 per canty small households at 150.98
per cent. In general, the overall cropping intgnft the area averaged at 161.33 per
cent.

> It's worth noting that in the study area, local saecounted for a 4.80 per cent share,
while crossbred cows represented a substantial14p& cent, and buffaloes
constituted 33.75 per cent. This analysis cleaidflights the prevalence of crossbred
cows in the region.

> In the context of local cows, the highest milk glielas recorded in large households,
with an average of 3.71 litres per day, followed mhgdium-sized households and
small households, in that order. On the other h&rdpuffaloes, the overall average
milk yield was 7.07 litres per day. Among houseloplthe highest milk yield was
observed in large households, with an average 28 8tres, followed by medium-
sized households and then small households. Notdabihas observed that the milk
productivity of crossbred cows increased as fama Bicreased in the study area.

» The overall cost per litre of milk production wasihd to be the highest for local cows
at Rs 33.63, followed by buffaloes at Rs 28.19, emms$sbred cows at Rs 26.26. This
suggests that among the sampled households, thestigeturns were obtained from
buffalo farming at 26.21, followed by crossbred st 15.63, and local cows at 0.98.

» Variable costs constituted the largest proportidnalh costs, with local cows
accounting for 92.41 per cent, crossbred cows &@®9gper cent, and buffalo at 90.81
per cent among the sampled households.

» The cost associated with feed and fodder experamaged from 74.08 per cent in
crossbred cows to 72.20 per cent in buffalo cowd @833 per cent in local cows,
respectively.

» The findings from the Ricardian analysis indicdtattwhen it comes to temperature,
the maximum temperature follows a U-shaped pattevhereas the minimum
temperature and precipitation exhibit a hill-shapeadtern. This suggests that higher
minimum temperatures and increased precipitatiod t® encourage the growth of
grass and fodder, while a rise in maximum tempeeatlhas the opposite effect,

leading to a decrease in grass growth.
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The Marginal Impact analysis reveals that for eVEi@ rise in temperature, there is a
reduction in daily revenue by Rs. 40.44. Converséty every 1°C decrease in
temperature, daily revenue increases by Rs. 3.40.

The study revealed that generally adoption stratetigwed by the farmers is crop-
livestock diversification (48.3%) followed by Usef aovell acclimatised breeds
(19.20%) and Regular feed Change/ Supply (15.00%)1&.50 per cent farmers who
were not following the climate adoption strategy.

The results from the Binary Logit model reveal ttradre is a meaningful relationship
between the adoption of risk adaptation strategied factors such as farming
experience and farm income.

Scarcity of fodder, lack of improved fodder cropsss awareness about climate
variability, limited knowledge about adoption mes) lack of irrigation facilities,
lack of irrigation facilities, lack of dairy coopives, limited knowledge about
balanced diet, lack of credit facilities and ladkveterinary facilities were the main
issues in the study area.

Scarcity of fodder crops was most significant aacklof dairy cooperatives was the
least significant problem in the study area.

Suggestions and policy implication

The variability in climatic conditions such as tesmture variations, uneven rainfall
affects livestock habitat, metabolism and interaald external processes which
ultimately lead to less revenue growth from livektaearing practices. Farmers
should be educated about the susceptibility ofagertivestock breeds to climate
change and encouraged to adopt suitable breedwysédie supportive policies such as
livestock market development, risk-sharing, insaeapolicies, and socio-economic
improvement for livestock-dependent households.

The livestock-dependent households necessitatérthiementation of interventions
aimed at augmenting their understanding of facldes climate variability, and
technology awareness, simultaneously addressingessf fodder scarcity by
improving feeding habits, and rely on native foddeps.

Milk can spoil quickly, but farmers can make extnaney by turning it into different
dairy products. To learn how to do this, farmerd esomen can get training at nearby
agricultural or horticultural universities or Kristigyan Kendras.

Encouraging cooperation between the governmenipardte companies in the dairy

industry will boost milk production in rural regisn
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» The research found that the biggest cost in produgiilk is the feed and fodder that
animals eat. To lower these coasts, it's recommemolggrow nutritious fodder. This
way, during times when food is scarce, it will hegpze money when producing milk
in the area.

» Farmers should be encouraged to adopt suitablelbrdes desi cow, gojri buffalo

which is suitable for that climate conditions.
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APPENDICES

Appendix-3.1: - Name of the development block in # Mandi district of Himachal Pradesh

Sr. No. Name of the block
1 Balh
2 Mandi Sadar
3 Sunder Nagar
4 Gopalpur
5 Dharampur
6 Drang
7 Chauntra
8 Seraj
9 Gohar
10 Karsog
11 Balichowki
12 Nihri
13 Dhanotu
14 Churag

Appendix-3.2: - List of selected Blocks and panchays

Sr. No. Name Of Block Name ofpanchaya

1. Balh Khandla

Sakroha

Kadd

2. Sunder Nagar Dehar

Chambi

Kepabhi

3. Gohar Daan

Dari

Basa

4, Dhanotu Dinak

Jarol

Jaral




Appendix-3.3: - Survey schedule for data collection

DR Y S PARMAR UNIVERSITY OF HORTICULTURE AND FOREST RY
NAUNI, SOLAN-173230 (H P) DEPARTMENT OF SOCIAL SCIENCES

Sample Household Survey Schedule

Economic Impact of climate change on the livelihoodtatus of dairy farmers in Mandi
district of Himachal Pradesh

General Information

District

Block

Panchaya

Village

Mobile No.

Demographic profile of Household

1. Name of the Head of the household (S/O)

2. Gender of the Head of the household

3. Age of the head of the household

4, Occupation of householi

5. Religion of household

6. Social group of households

7. Type of Ration carc

8. Type of family

9. Total Members in the Family (including Male Female Total
children)

10. Total Adult members in the Family




Occupation and income of the household

Iﬁ(r)'. NameMoefr;[qhbeerFamny Gender | Age | Education | Occupation Income
2.
3.
4,
5.
6.
7.
8.
9.
10

# including head of the household; * mention per math or per annum

Land holding

Type of Land

Own land

Leased in land

Leased out land

Acre Bigha

Acre Bigha

Acre Bigha

Cultivated land

Non-cultivated land

Tank Irrigation

Canal irrigated

Well Irrigated

Pastures(Ghasnies

Barren Land

Orchard

Non-Agriculture Land

V.

A.

Livestock holding

Bovine Population




Particulars

Buffaloes

Crossbred

Indigenous

No. Value

(Rs.)

No. Value

(Rs.)

No. Value

(Rs.)

Milch Animals

In milk

Dry

Heifers

Pregnant

Non-Pregnant

Young Stock

Male

(1-2 Years)

Female

Below lyear

Male

Female

Draught Animal

Bulls

V. Economic Traits of below 1 year

Below | year

Male Female

Breed

Indigenous /CB/Buffaloes

Present Age

Age at the time of purchase

Month and year of purchase

Home grown Purchased

Cost (if purchased)

VI.

Feeding Pattern of the Animal

Particulars

Summer

Winter

Rainy

Type GF

Dry [Silage MM

Con

GF | Dry |Silage

MM | Con | GF

Dry

Silagg MM | Con

Quantity

Source

Market Price

GF= GREEN FODDER MM= MINERAL MIXTURE CONS. = CONCEN TRATES




VII.  Other miscellaneous expenses:

Particulars Rupees

Monthly Veterinary Expenses

Monthly Labour charges

Annual Insurance Premium

Annual Interest rate if purchased on loai

VIIl. Fixed Investment on Dairy Enterprise

i Unit YoP/Y | Present Expected Annual
Particulars . . , .
Dimension oC Value life maintenance

Cattle Shed

Store room

Chaff-cutter

Cans

Other utensils & tools

Permanent Labour

YoP = Year of Purchase YoC= Year of Construction

IX. Annual dung production...............ccceeviiennn. and sold at price ..........ccceeienen.

X. Socio-economic characteristics of dairy farms

Farming Experience ___ Years
Market access Yes/No
Credit access Yes/No

Extension access Yes/No

XI. Perceptions regarding adoption of climate ri& adaptation strategies

Adoption strategy Yes/ No
Crop Livestock diversification
Use of well acclimatised breeds
Regular feed change / supply




Xll. Constraints:

Feeding Constraints:

Sr. No. Constraints Ranks
1. Scarcity of fodder
2. Lack of improved fodder crops
3. Limited Knowledge about Balanced diet
Technological Constraints:
Sr. No. Constraints Ranks
1. Less awareness about climate variability
2. Limited Knowled ge about adaptation measure
3. Lack of awareness about technologies
Facilities Constraints:
Sr. No. Constraints Ranks
1. Lack of irrigation facilities
2 Lack of dairy cooperatives
3. Lack of credit facilities
4 L ack of veterinary facilities

Vi
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