Socio-Economic Profile and Livelihood Strategies of Sheep Rearers in High-Altitude Drass, Kargil: 
Implications for Reorienting Commercial Livestock Farming Policy
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A survey was conducted to assess the socio-economic profile of sheep rearers across seven villages (Rambipora, Holiyal, Breas, Pandrass, Bhimbhat, Chokiyal, and Throungs) in the Drass region of Kargil district. In total, 140 respondents were interviewed using a pre-structured questionnaire. The majority of respondents (70%) belonged to joint families, with 70% of these families comprising fewer than six members. The primary occupation for 29.28% of respondents was family business, while agriculture served as the secondary occupation for 26.42%. Respondents held marginally sized land parcels averaging 4.324±0.16 kanals (0.54 acres), with a mean monthly income of Rs. 14949±3200.40. Notably, 61.43% earned between Rs. 11,000 and Rs. 20,000. Most sheep rearers (32.8%) possessed only a middle school education, and 46.42% of family heads were aged 21–40 years. Approximately 26.42% had over 20 years of experience in sheep rearing, and women (92.14%) participated extensively in various sheep-rearing activities. The average sheep flock size was 10.07±0.07 animals, with 56.42% of respondents maintaining 1–5 goats averaging 3.12±0.19 animals. The mean livestock count per household was 2.15±0.40, and 81.71% of households owned 0–2 cattle. Government policies should therefore prioritize commercial livestock production to enhance employment opportunities, nutritional security, and livelihoods for residents of the Drass region.
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Introduction
Drass being the country's coldest inhabited subdivision stands as a unique and challenging agro-climatic zone within India. It stands at 3000 meters above mean sea level with exceptionally low temperatures, which drops as low as -23°C during the winter. The local population is mostly dependent on animal resources for both economic stability and sustenance, where large uncultivated expanses restrict agricultural activities. The native livestock breeds have evolved unique genetic traits that allow them to flourish in this cold, arid, high-altitude and dry environment (Aabedi et al., 2009). Even though Drass's economic resources include agriculture, ecosystems, and a growing tourism sector, raising livestock—especially sheep—remains a vital part of the local economy, providing jobs, transportation, traditional knowledge transmission, meat and milk production and cattle sales. Harsh temperature, high altitude, little oxygen supply, remoteness and generally difficult conditions, has limited the socio-economic up-liftment of the area. This research article focuses on the socioeconomic characteristics of sheep rearers in the Kargil district's Drass subdivision. The investigation's conclusions are meant to offer insightful information to stakeholders and policy makers, acting as a necessary roadmap for the long-term growth and sustainable advancement of this important industry in the area. 
Materials and Methods
 Field survey was conducted in seven villages (Rambipora, Holiyal, Breas, Pandrass, Bhimbhat, Chokiyal, and Throungs) in the Drass region of Kargil district in order to investigate the socioeconomic state of the sheep rearers in this area., A pre-structured questionnaire was used to conduct in-person interviews with 140 respondents from mid-May 2022 to mid-December 2022. Proportionate random selection was used where 20% of the villages in the area were chosen and 20 respondents were taken into consideration for the survey from each village. Using the contact approach, 140 respondents from 7 villages were questioned on important socioeconomic characteristics of sheep farmers, such as family size, family type, occupation, household income, land holding, literacy, etc. 
Analysis of statistics: The Statistical Package for Social Sciences (SPSS, 2020) computer program was used to code, compile, tabulate, and perform statistical analysis (average and percentage) on the data gathered during the study period. 
Results and Discussion 
Family Size: Most sheep rearers in Drass (57.85%) have small families of six members, followed by medium (6–9) at 17.85% and large (>9) at 24.28%. Large family sizes (up to 30 members) vary by village: Pandrass (75%), Breas (70%), Bhimbhat (65%), Chokiyal (60%), Throungs (55%), Rambipora (45%), and Holiyal (30%) (Table 1). These results align with Ajmeera (2022), Nijanand et al. (2021), and Shah et al. (2017) on nuclear families among rearers in Telangana (Kothagudem, Khammam, Narayanapet), Bandipora (J&K), and Virudhunagar (Tamil Nadu), though Kanakaraja et al. (2022) and Shashidhara et al. (2022) note larger families elsewhere in India. Drass's steep terrain limits farming and landholdings, likely driving larger families for sheep-rearing labor.
Table 1 The socioeconomic characteristics of Drass sheep farmers, (family size, type, and occupation.)
	Family size
	Family type
	Occupation
	As Primary
	As Sub

	Variant
	Number (%)
	Variant
	Number (%)
	Variant
	Number (%)
	Number (%)

	Small (<6)
	80
(57.14)
	Nuclear
	91
(65.00)
	Agriculture
	37
(26.43)
	37
(26.42)

	Medium (6-9)
	35
(25.00)
	Joint
	49
(35.00)
	Sheep Farming
	1
(7.86)
	26
(18.57)

	Large (>9)
	25
(17.85)
	
	
	Agriculture +Sheep
	9
(6.43)
	29
(20.71)

	
	
	
	
	Govt. Service
	21
(15.00)
	0

	
	
	
	
	Livestock
	11
(7.86)
	16
(11.42)

	
	
	
	
	Agriculture
+livestock
	10
(7.14)
	23
(16.42)

	
	
	
	
	Family business, daily labour
	41
(29.28)
	9
(6.42)

	Total respondents
	140

	Figures Entrepreneurships’ indicate percentage within a Column



Type of family: Nuclear families dominate Drass sheep rearers (65%), followed by joint families (35%). Nuclear family prevalence varies by village: Bhimbhat (90%), Pandrass (85%), Holiyal (75%), Breas (65%), Throungs (55%), Chokiyal (45%), and Rambipora (40%) (Table 1). These findings align with Ajmeera (2022) and Sundaramoorthy et al. (2021) on nuclear families in Kothagudem and Khammam (Telangana) and Ramanathapuram-Virudhunagar (Tamil Nadu), contrasting Mahe et al. (2023), Manzoor et al. (2022), and Kanakaraja et al. (2022) who report joint families in Yadgir (Karnataka), Cauvery delta (Tamil Nadu), and south Kashmir (J&K). Drass's steep terrain limits farming and landholdings, likely favouring nuclear households for sheep-rearing efficiency.
Primary occupation: Most respondents (29.28%) engage in daily labor or family businesses, followed by agriculture (26.43%) and government services (15.00%). Livestock-related occupations are less common: agriculture + livestock (14%), livestock farming (7.86%), sheep farming (7.86%), and agriculture + sheep farming (7.14%). Village-wise, Throungs leads in daily labor/family business (50%), followed by Rambipora (35%), Chokiyal (30%), Breas and Pandrass (25%), Bhimbhat (20%), and Holiyal (15%) (Table 1). These align with Nishanth et al. (2023), Ajmeera (2022), and Manzoor et al. (2022) reporting agriculture and livestock dominance in Cauvery delta (Tamil Nadu), Kothagudem-Khammam (Telangana), and south Kashmir (J&K). In Kargil, army-related labor and family enterprises prevail as primary income sources.
Sub occupation:  Agriculture ranks as the top sub-occupation (26.43%), highest in Throungs (45%), followed by Bhimbhat (35%), Rambipora (30%), Holiyal (25%), and Breas/Pandrass (15%). Among agriculture + sheep farming rearers, sheep farming is second (20.71%), led by Throungs (40%), Breas/Pandrass (30%), Holiyal (25%), Pandrass (20%), and Bhimbhat (0%). Other livestock sub-occupations include sheep farming (18.58%), agriculture + livestock (16.42%), and livestock (11.42%) (Table 1). These align with Kanakaraja et al. (2022) and Vasanthi et al. (2022) on agriculture as primary sub-occupation in Telangana and Yadgir (Karnataka), contrasting Nishanth et al. (2023) and Giriraj et al. (2022) who report sheep farming dominance in Cauvery delta (Tamil Nadu) and Karnataka. Drass's varied, often unsuitable terrains limit agriculture despite sheep husbandry potential, making it a supplementary income source for most
Land ownership (household/Kanals): Average landholding for Drass sheep rearers is 4.32±0.16 kanals per household (Table 2). Bhimbhat leads (5.40±0.63 kanals), followed by Pandrass (4.9±0.45), Rambipora (4.40±0.47), Breas (4.45±0.54), Throungs (4.0±0.30), Chokiyal (3.9±0.43), and Holiyal lowest (3.65±0.41 kanals). These align with Shashidhara et al. (2022), Manzoor et al. (2022), and Reddy et al. (2020) reporting marginal farmers among rearers in Andhra Pradesh, south Kashmir (J&K), and northeastern dry zone (Karnataka), contrasting Siripurapu (2023), Giriraj et al. (2022), and Nijanand et al. (2021) on landowners in Telangana and Narayanapet. Marginal holdings reflect reliance on common property resources like alpine pastures for livestock, driven by Drass's mountainous terrain, desert plains, and cold dry climate limiting farming.
Table 2: Respondents' land holdings (Kanals/household) (Mean ± SE) 
	[bookmark: _Hlk196944545]Average Land Holding (Kanals)
	Rambipora
(20)
	Holiyal
(20)
	Breas
(20)
	Pandrass
(20)
	Bhimbhat
(20)
	Chokiyal
(20)
	Throungs
(20)
	Overall
(140)

	
	4.4ab±.47
	3.65 a±.41
	4.45 ab±.44
	4.9 ab ±.45
	5.4 b ±.44
	3.9a±.43
	4.0 a ±.30
	4.32±.16

	Figures with differ Entrepreneurships’ with in a row differ at p<0.05



Monthly household income: Most Drass sheep rearers (60.71%) earn Rs 10,000–20,000 monthly, highest in Throungs (90%), followed by Rambipora (70%), Holiyal (70%), Pandrass (60%), Chokiyal (55%), Breas (45%), and Bhimbhat (35%) (Table 3). These align with Nishanth et al. (2023), Giriraj et al. (2022), and Manzoor et al. (2022) reporting similar incomes in Telangana, Cauvery delta (Tamil Nadu), Karnataka, and south Kashmir (J&K). The higher bracket (Rs 20,000–30,000/month) comprises 14%, led by Bhimbhat (30%) and absent in Throungs (0%). Low incomes, illiteracy, and scarce opportunities involve elderly in labor across Kargil, prioritizing family sustenance regardless of age

Table 3: Household income of respondents (Mean ± SE) 
	Income group (Rs/month)
	Rambipora
(20)
	Holiyal
(20)
	Breas
(20)
	Pandrass
(20)
	Bhimbhat
(20)
	Chokiyal
(20)
	Throungs
(20)

	>10000
	8210.41±98.75
(10)
	7854.58±195.41
(10)
	9418.05±454.54
(15)
	5807.08±26.25
(10)
	8770.27±942.58
(15)
	7771.38±1548.72
(15)
	6948.00±0.00
(5)

	10000-20000
	1477.26±737.63
(70)
	13052.44±660.44
(70)
	15545.19±1017.09
(45)
	15923.61±886.16
(60)
	17272.38±1014.20
(35)
	14274.92±813.04
(55)
	15119.81±0.00
(90)

	21000-30000
	22250.83±1777.19
(10)
	(0)
	23584.72±2416.10
(15)
	22975.83±710.78
(20)
	23297.64±949.53
(30)
	21761.11±687.81
(15)
	0.00±0.00
0

	>30000Rs
	54020.92±6261.25
(10)
	49575.00±3412.39
(20)
	53696.33±53270.43 (25)
	57579.58±208.75(10)
	53604.38±2261.92(20)

	45245.43±3220.94
(15)
	46000.00±0.00
(5)

	Average
	19134.38±3006.88
	19837.17±
3512.44

	25369.83±3897.97

	20488.00±3063.88

	25071.04±3492.59

	19067.96±2745.97

	16255.29±1736.94


	Figures Entrepreneurships’ indicate percentage within a Column No significant different between village within a row differ at p<0.05



Family head's age:  Most family heads (46.42%) are aged 21–40 years, followed by 41–60 (35.00%) and over 60 (18.57%). Bhimbhat leads in this young group (65%), followed by Pandrass (60%), Throungs (55%), Chokiyal (50%), Holiyal (40%), Breas (30%), and Rambipora (25%). These findings contrast Siripurapu (2023), Nishanth et al. (2023), and Giriraj et al. (2022), who report middle-aged dominance among sheep rearers in Telangana, Cauvery delta (Tamil Nadu), Karnataka, and south Kashmir (J&K). In Drass, elderly involvement stems from illiteracy, scarce jobs, and low incomes; across Kargil, age does not dictate labor types, as family sustenance drives all efforts.
Family head's education: Most sheep rearers (32.8%) have middle-level education, highest in Rambipora (50%), followed by Pandrass (45%), Holiyal (40%), Throungs (35%), Chokiyal (25%), Breas (20%), and Bhimbhat (15%). Up to high school accounts for 21.42%, led by Bhimbhat (40%), Chokiyal (35%), Throungs (30%), Breas (25%), Holiyal (20%), Rambipora (15%), and Pandrass (10%). Illiterate/no formal education (15%) exceeds high school completers (14.28%), with Bhimbhat highest (30%), followed by Pandrass (20%), Rambipora (15%), Chokiyal/Holiyal (10% each), Breas (5%), and Throungs (0%); graduation and above is 16.42%. These differ from Siripurapu (2023), Nishanth et al. (2023), and Mahe et al. (2023) reporting higher literacy in Telangana, Cauvery delta (Tamil Nadu), and Bidar (Karnataka). Low literacy stems from educated individuals pursuing service jobs, plus limited access due to hilly terrain and harsh winters.
Experiences rearing sheep: Most family heads (26.42%) have over 20 years of sheep rearing experience, highest in Bhimbhat (55%) and Breas (55%). Those with 6–10 years rank second (23.57%), while Breas leads in 16–20 years (15.71%). Chokiyal (40%) and Tasha (15%) have higher proportions with under 5 years. These align with Shashidhara et al. (2022), Channappa et al. (2021), and Sundaramoorthy et al. (2021) reporting majority long-term experience in Ramanathapuram-Virudhunagar (Tamil Nadu), Raichur (Kalyana Karnataka), and northeastern dry zone (Karnataka). In Drass, livestock traditionally supplements income amid limited avenues, providing nutritional and livelihood stability in marginalized, high-mountain areas; recent government programs may explain varied newer experiences. 
Women’s involvement in sheep farming: Most sheep rearing households (57.29%) have at least two women participating in sheep farming activities, while 37.86% involve one woman per family. Women contribute in 92.14% of households (one or two per household), with minimal involvement in only 7.85%. These findings align with Shirsat et al. (2019) and Manzoor et al. (2022) reporting similar women's roles in Pune and Sangli districts (western Maharashtra) and south Kashmir (J&K). Women typically handle labor-intensive tasks like gathering grass, providing water, food, and milking animals, with increased workload during harsh winters when livestock are stalled indoors
Livestock inventory:  Drass sheep rearers maintain an average flock size of 10.86±0.11 heads, comprising 8.37±0.10 ewes, 1.00±0.00 rams, 1.53±0.10 female lambs, 3.70±0.06 for sale, and 2.25±0.03 for self-consumption (Table 4). Village-level flocks are largest in Ufti (13.30±0.19, p<0.05), exceeding Tasha (12.50±0.28), Razing (12.50±0.37), Pibiting (12.25±0.09), and Khashar (11.80±0.17). These align with Ale et al. (2023) on comparable flock sizes in western Ethiopia and Oromia, contrasting larger flocks reported by Manzoor et al. (2020) and Shivakumara et al. (2020) in Tumakuru, Chitradurga, Belagavi, Kalaburagi, and Anantnag (J&K).
Table 4: Sheep flock makeup details (mean ± SE)
	Category
	Rambipora
(20)
	Holiyal
(20)
	Breas
(20)
	Pandrass
(20)
	Bhimbhat
(20)
	Chokiyal
(20)
	Throungs
(20)
	Total

	Ewe
	7.8±0.26
	8.45±0.29
	8.2±0.26
	8.6±0.24
	8.2±0.18
	8.5±0.32
	8.9±0.26
	8.37±0.10

	Ram
	1.00±0.0
	1.00±0.0
	1.00±0.0
	1.00±0.0
	1.00±0.0
	1.00±0.0
	1.00±0.0
	1.00±0.0

	Female lambs
	1.7±0.17
	1.55±0.16
	1.45±0.21
	1.6±0.22
	1.4±0.21
	1.6±0.25
	1.4±0.13
	1.53±0.10

	Sale
	3.6±0.16
	3.6±0.15
	3.85±0.16
	3.85±0.18
	3.7±0.14
	3.65±0.15
	3.6±0.11
	3.70±0.06

	Self-consumption
	3.6±0.16
	2.15±0.19
	1.8±0.17
	2.2±0.15
	2.65±0.18
	2.5±0.22
	2.25±0.4
	2.25±0.03

	Average flock size
	10.55
±0.15
	11.00
±0.19
	10.65
±0.24
	11.2
±0.26
	10.6
±0.16
	10.75
±0.58
	11.3
±0.29
	10.86
±0.11

	 Figures with different not super scripts within a row differ at p <0.05 



Other species of livestock kept: Sheep rearers in Drass also keep goats, cattle, and horses. Most (80.71%) raise 1–2 cows, highest in Throungs (95%). Goats are kept by 67.14%, led by Holiyal (90%). Horses are raised by 14.28%, highest in Bhimbhat (30%). These align with Siripurapu (2023), Ale et al. (2023), and Manzoor et al. (2020) on similar practices in Telangana, Anantnag (J&K), and Oromia (western Ethiopia). Males provide agricultural labor, cows supply domestic milk, and horses serve as pack animals for farm operations.
Conclusion: 
Drass Sub-Division's challenging mountainous terrain restricts agriculture, yielding small landholdings and reliance on supplementary livestock production, particularly sheep, influenced by market dynamics and grazing scarcity. Army employment dominates income in nearby frontier district Kargil. Local demographics reveal older individuals' labor involvement tied to low literacy and limited jobs in Drass, where age matters less for roles amid family livelihood priorities. Marginal farming depends on common property resources (CPRs) for livestock feed, alongside harsh winters and poor educational access; livestock rearing traditionally ensures domestic needs, nutritional security, and supplemental income in this rugged condition.
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