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Unravelling India’s Wool Sector: Trends in Production and Global Trade Dynamics

ABSTRACT
[bookmark: _GoBack]India’s wool sector, though relatively small within the broader livestock economy, plays a crucial role in supporting rural livelihoods and the textile industry. This study analyzes the long-term trends in wool production, trade dynamics, and associated Harmonized System (HS) codes over the period 2002–2023. Despite a growing sheep population rising from 61.5 million in 2003 to a projected 88.1 million by 2031. The wool production has declined from 51.1 million kg in 2002–03 to 34.1 million kg in 2021–22. This decline highlights structural inefficiencies such as low-yielding breeds, limited veterinary services, and reduced access to grazing land. State-wise analysis shows Rajasthan maintaining relatively stable wool output, while states like Madhya Pradesh, Jammu & Kashmir, and Karnataka have seen steep production declines, particularly in the post-COVID period. The disruption caused by the pandemic further exposed the sector’s vulnerability. Trade data reveals a nuanced trend. While total wool imports recorded marginal growth (0.08% in quantity and 0.84% in value), there has been a clear shift in import composition. Imports of raw wool (HS F1009) declined sharply, whereas imports of high-value woven fabrics (HS F0994) increased significantly, indicating a move towards quality and value-added materials. On the export front, the sector showed stronger performance, with wool exports growing at a CAGR of 5.62% in quantity and 7.54% in value. Raw wool and high-quality wool fabrics emerged as top-performing categories, reflecting growing competitiveness and market diversification. In contrast, categories like degreased wool and wool waste showed negative growth, suggesting declining global demand or competitiveness. The findings emphasize the need for policy support to enhance domestic wool quality, improve processing infrastructure, and promote value-added exports. A strategic realignment of production with market demand could help reposition India in the global wool economy.
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1 INTRODUCTION
Wool production in India has deep historical roots within the country’s pastoral economies (Roy 2013). Traditionally, shepherds reared sheep and also wove wool themselves, enabled by the abundance of common grazing lands and low input costs. Sheep-rearing was not only an economic activity but also a socio-ecological way of life, particularly in arid and semi-arid regions. Grazing on arable lands improved soil fertility, and labor was cheap due to the domestic, household-based nature of the work. However, the quality of this homegrown wool was generally coarse and suited more for blankets and carpets than for fine clothing. The scenario began to change toward the end of the 19th century. The gradual closure of commons through legal restrictions, encroachments, and privatization reduced the availability of free grazing lands. This significantly disrupted the pastoral wool economy. At the same time, infrastructure developments, especially the railways under British rule, enabled the movement of raw wool and woven products over long distances. This gave rise to regional specialization: Rajasthan (then Rajputana) focused on sheep rearing, Punjab emerged as a key market hub, and Uttar Pradesh developed as a major weaving center. The decentralised wool economy was transformed into a fragmented supply chain involving separate actors for rearing, spinning, and weaving. As access to imported woollen products increased, consumer preferences shifted toward finer, urban-produced textiles. The coarse wool products from rural India could no longer compete in urban markets. This led to a growing disconnect between rural production and urban consumption, diminishing the economic relevance of domestic wool in everyday life. Urban-based weaving units began relying increasingly on imported fine wool, especially from Australia and New Zealand, leading to a separation between the source of raw wool (rural) and textile production (urban and global).
Even after independence in 1947, the structural decline of the wool sector continued. The reduction in grazing lands due to agricultural expansion, population growth, and land development projects remains one of the most significant factors affecting sheep-rearing in India today. The nature of the problem has also evolved: from being primarily a matter of access to grazing land (quantity), it is now also about the quality of available pasture. Soil degradation, invasive species, and erratic climate patterns have further strained the productivity of the remaining common lands. Geographically, the wool production crisis has shifted from southern regions to the western states, particularly Rajasthan, which now contributes more than 44% of India’s total wool output. Here, the sector is increasingly vulnerable to climatic variability, land degradation, and poor market integration. While India has one of the largest sheep populations in the world over 74 million as of 2020 it contributes less than 3% to global clean wool output. This disparity arises from several issues: poor wool quality, low-yielding indigenous breeds, limited access to extension services, and a growing dependence on imports. Historically, India exported coarse wool mainly carpet-grade due to its large indigenous sheep population. Breeds like Marwari, Magra, and Deccani are hardy and adapted to local environments, but yield low-quality, coarse fibre (Acharya1982). As the global and domestic markets began preferring fine wool for apparel, India's share declined. Imports of superior-quality wool increased, and India became a net importer of fine and medium-grade wool, mainly from Australia, Argentina, and New Zealand. Efforts to improve domestic wool quality through scientific breeding began in the post-independence period. Institutions like the Central Sheep and Wool Research Institute (CSWRI) have developed crossbreeds such as Bharat Merino and Avikalin by crossing Indian breeds with exotic varieties like Rambouillet and Australian Merino (Bhatia et al. 2004). While these efforts have shown some success, their uptake remains limited due to infrastructural gaps, lack of fodder and water, and insufficient farmer awareness.
India is home to 43 recognized sheep breeds, with around 24 well-documented for their wool traits. These breeds are adapted to diverse agro-ecological zones: for example, Gaddi and Rampur Bushair in Himachal Pradesh produce better-quality wool in temperate climates, while Marwari and Malpura thrive in arid Rajasthan (Acharya1982). However, due to the medullated nature of most Indian wool (i.e., more hollow fibres), it is generally suitable for coarse products like carpets and blankets, and less competitive in fine apparel markets. The demand-supply mismatch in India’s wool sector is striking. Domestic wool production has plateaued, while consumption has surged from 20 million tonnes in the 1950s to over 70 million tonnes today largely driven by the apparel and fashion industry. India now imports around 60 million kg of fine wool annually. This growing dependence on imports highlights the underutilization of domestic wool potential and the widening quality gap between Indian and international wool standards. Wool in India is classified based on fibre diameter into six categories: superfine, fine, medium, coarse, carpet-grade, and manure-grade. Most Indian wool falls under the coarse and carpet categories, while fine and superfine wool remains largely imported. This also limits the scope for India to develop a value-added, export-oriented apparel segment based on its own wool production (Gopi et al 2010). However, the industry continues to have a competitive edge in carpet manufacturing, with Indian carpets made from indigenous wool enjoying a steady global demand. State-wise, Rajasthan leads the country in wool production, followed by Jammu & Kashmir, Karnataka, Haryana, and Uttar Pradesh (Bhatia & Arora 2015). These states form the heart of India’s wool belt, but face shared challenges limited veterinary support, poor marketing infrastructure, and environmental stress. Moreover, the absence of organized wool markets in many regions weakens price realization for producers and perpetuates dependence on middlemen.
Despite these challenges, the wool sector holds untapped potential. Policy interventions aimed at strengthening the entire value chain from sheep breeding and feed management to wool processing and marketing can revitalize rural livelihoods. Developing decentralized wool processing units, promoting climate-resilient grazing practices, and facilitating farmer-producer organizations (FPOs) are crucial steps forward. Strengthening linkages between pastoralists and textile industries can also create new employment opportunities in rural areas. Recent efforts in breed conservation, sustainable pasture management, and government support through schemes like the Rashtriya Krishi Vikas Yojana and the National Livestock Mission indicate a policy shift towards inclusive livestock development. However, to translate potential into performance, greater emphasis must be placed on improving wool quality, encouraging private sector participation in wool processing, and reducing import dependency (Kumar et al. 2017). This paper examines the current status of wool production across India’s major wool-producing states, along with an analysis of the country's wool import and export dynamics.
2 MATERIAL AND METHODS
	The data on sheep population were obtained from Livestock census (Livestock census 1992 1997, 2003, 2007, 2012, and 2019), data on wool production from (Anonymous 2025) and export and import of wool data from (FAOSTAT). The regression equation for the population trend was developed (Gupta 2011) using census data from 1992 onwards and the population for the years 2023, 2027 and 2031 were estimated using R software by method modified from (Singh et al. 1991) as
Y´ = a+bX´
Where, Y´= Estimated population in the year X´
b= Slope in the regression equation 
Y=a+bX
a = Y, when X=0
3 RESULT AND DISCUSSION
The Figure 1 presents the trend in India’s sheep population from 1992 to 2031, with actual figures available up to 2019 and projections for the years 2023, 2027, and 2031. In 1992, the total sheep population stood at 50.8 million. Over the next decade, this number witnessed a steady rise, reaching 57.5 million in 1997 and 61.5 million in 2003. A significant increase occurred between 2003 and 2007, where the population jumped to 71.6 million, highlighting a period of growth in the small ruminant sector. However, this upward trend was interrupted in 2012, as the population declined to 65.1 million. This dip could be attributed to various factors such as climate variability, reduced pasture availability, disease outbreaks, or policy changes affecting livestock management. Despite the setback in 2012, the sheep population rebounded strongly, increasing to 74.3 million by 2019. This recovery suggests improvements in livestock management, veterinary care, and possibly growing market demand for wool and meat products. The estimated figures for 2023, 2027, and 2031 continue this positive trajectory. The population is projected to reach 78.1 million in 2023, 81.4 million in 2027, and 84.6 million by 2031, indicating a sustained and stable growth trend. These projections reflect optimism in the sector, assuming continued policy support, enhanced animal husbandry practices, and favourable climatic and market conditions. The overall trend from 1992 to 2031 reveals a nearly twofold increase in sheep population, underscoring the growing importance of small ruminants in India’s livestock economy. The fluctuations observed, particularly the drop in 2012, highlight the vulnerability of the sector to external stressors. To sustain and enhance this growth, it is essential to address issues such as climate resilience, pasture management, and veterinary service delivery. Furthermore, investments in breeding programs, extension services, and market infrastructure will be crucial. If these aspects are effectively managed, India’s sheep sector can continue to grow and contribute significantly to rural livelihoods, wool production, and food security.


Figure.1  Sheep population trends in India
Based on the wool production data trends from 2002–03 to 2021–22 across major wool  producing Indian states are given in Figure 2, several clear patterns and concerns emerge. Over the past two decades, there has been a consistent national-level decline in wool output. India produced around 50,542 tonnes of wool in 2002–03, but by 2021–22, this had fallen to 33,614 tonnes reflecting a steep drop of over 33%. The national trend suggests a combination of factors behind this decline, including changing economic preferences, reduced grazing lands, migration issues, and shifts in consumer demand away from coarse wool products. Rajasthan remains the dominant contributor to India's wool production, accounting for nearly half of the national output throughout the entire period. While Rajasthan’s wool production has remained relatively stable—fluctuating around 14,000 to 16,000 tonnes other traditional wool-producing states have seen drastic reductions. For example, Jammu & Kashmir, which once contributed over 7,000 tonnes annually in the early 2000s, now produces less than 3,800 tonnes. This reduction is likely influenced by multiple factors including conflict, land use change, and declining pasture quality. Karnataka showed strong numbers until 2018–19, but then saw an inexplicable drop to just 1,359 tonnes in 2021–22,  suggesting either disruptions in production or inconsistencies in reporting. Several other states have experienced noticeable declines or stagnation. Gujarat, Andhra Pradesh, and Haryana initially showed promise but could not sustain output over time. Madhya Pradesh presents a particularly sharp case: its wool production dropped from over 5,500 tonnes in 2005–06 to just 426 tonnes in 2021–22, marking a massive decline of over 90%. The reasons could include a shift in livestock rearing patterns or competition from more profitable agricultural uses of land. On the other hand, some states like Himachal Pradesh have maintained consistent levels of wool production around 1,600–1,650 tonnes suggesting relative stability in their pastoral systems. States like Jharkhand, Punjab, Uttarakhand, and Telangana have consistently contributed minimally to the national wool pool, rarely exceeding 1,000 tonnes per year. These states show no significant trend of growth or contraction, suggesting either limited sheep-rearing activity or absence of policy incentives to scale up wool production. West Bengal shows slightly better figures, especially in recent years, maintaining above 700 tonnes. A significant factor influencing this overall downward trend is the COVID-19 pandemic. During the period 2019–20 to 2021–22, many states saw sharp drops in output, likely due to labour disruptions, restricted movement of shepherds, and disrupted supply chains for shearing and wool marketing. The national total fell from 40,420 tonnes in 2018–19 to just 33,614 tonnes in 2021–22 clearly showing the impact of external shocks on a fragile production system (Roy 2016). This data reflects deeper structural issues within the Indian wool economy. Over time, declining access to common grazing lands, lack of modernization in the wool sector, and increased import of fine wool and woollen garments have weakened the domestic wool industry. Consumer preferences have also changed there is reduced demand for coarse, locally made woollen products in urban areas. The combined effect of ecological, economic, and cultural shifts has led to a weakening of traditional pastoral systems and a drop in wool output.
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	Figure 2 Wool production trends in Indian states
The figure 3 illustrates the Compound Annual Growth Rate (CAGR) of wool production across major Indian states from 2003 to 2022, with data for Telangana spanning 2015 to 2021. It reveals a concerning trend of declining wool production in most states, suggesting systemic challenges within the sector. The national CAGR stands at –1.0%, highlighting a moderate but consistent contraction in wool output across the country. This downward trend reflects various constraints such as reduced grazing lands, climate variability, low market returns, lack of policy support, and declining interest among pastoral communities. Among the states, only three show a positive growth in wool production. Uttarakhand leads with a significant CAGR of +4.2%, indicating improvements in wool management practices, possible policy support, or localized success stories in sustaining wool-based livelihoods. Jammu & Kashmir and West Bengal also recorded marginally positive growth rates of +0.9% and +0.8%, respectively, suggesting either stability in production or slight improvements in wool sector dynamics in those regions. These states could serve as examples for reviving wool production in other parts of the country. On the other hand, several states showed minimal declines, pointing to relatively stable wool production despite downward pressure. Himachal Pradesh (–0.5%), Rajasthan (–0.7%), and Maharashtra (–0.8%) fall in this category, indicating that while challenges exist, these regions have retained some resilience in their wool production systems. Rajasthan, in particular, being the largest wool-producing state, plays a key role in the national wool economy and has shown a relatively slow decline, which is less alarming compared to other regions. In contrast, several states reported sharp and sustained declines in wool production. Madhya Pradesh exhibited the most severe decline with a CAGR of –9.1%, followed by Andhra Pradesh (–6.5%) and Telangana (–5.3%). These steep negative growth rates suggest a collapse or near-abandonment of traditional wool production practices, possibly due to shifts in land use patterns, poor breed management, and lack of incentives for wool growers. Other states with notable negative growth include Haryana (–2.7%), Karnataka (–2.4%), Uttar Pradesh (–2.2%), and Gujarat (–1.9%), all indicating broader regional disinterest or structural issues in sustaining wool production.
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Figure.3  CAGR of wool production trends in Indian states

The figure 4 provides a detailed overview of India’s wool trade performance from 2002 to 2023, capturing export quantity, export value, import quantity, and import value. Export quantity and import quantity are measured in tonnes, while export value and import value are recorded in thousand USD. This dataset helps assess both the volume and value dynamics of India’s wool trade over two decades. From 2002 to 2023, India’s wool export performance showed fluctuations in both quantity and value. In the early 2000s, export quantities were relatively modest, starting at 513 tonnes in 2002 and peaking at 4344.49 tonnes in 2018. The corresponding export value rose from USD 1.55 million in 2002 to a maximum of USD 18.15 million in 2018, indicating a steady increase in India’s wool export earnings, possibly driven by improved quality, rising global demand, or better trade negotiations. However, a noticeable decline occurred after 2018. Export quantity dropped to 1396.83 tonnes in 2020 and then recovered moderately to 2466.22 tonnes in 2022, before again falling to 1646.88 tonnes in 2023. The export value followed a similar trend, dropping sharply post-2018 before a partial recovery.
Import patterns reveal a consistently high dependency on wool imports, especially after 2010. Import quantity rose dramatically from 2063 tonnes in 2002 to a peak of 22945.49 tonnes in 2018, while import value increased from USD 4.12 million in 2002 to USD 43.99 million in 2018, reflecting growing domestic demand for fine wool, especially for apparel and textile industries. Even during global disruptions like the COVID-19 pandemic, the import levels remained significant, suggesting a structural dependency on foreign wool to meet domestic needs. In recent years, import quantity in 2022 was 16,743.22 tonnes, with a value of USD 33.48 million, which again shows slight decline but still substantial volume. The 2023 figures also reflect continuing import reliance (10,945.88 tonnes and USD 21.89 million).
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Figure 4  Export and import of wool trade trends
	The figure 5 presents the compound annual growth rate (CAGR) of India's wool exports over a 21-year period, segmented by different Harmonized System (HS) codes. It compares both the quantity (in blue) and value (in orange) of exports, offering insights into how different types of wool and wool products have performed in international markets. The overall wool exports (Total) show a positive CAGR of 5.62% in quantity and 7.54% in value, indicating a steady rise in exports and a comparatively higher growth in export earnings, reflecting improved pricing or value-added products. Among individual HS codes, HS 510100 (F1009), representing raw wool that is not carded or combed, recorded the highest growth with a CAGR of 7.5% in quantity and 8.56% in value, suggesting strong and consistent global demand for unprocessed wool. Similarly, HS 510994 (F0994), which includes woven wool fabrics with 85% or more wool or fine animal hair, also performed well, with 3.47% growth in quantity and 8.19% in value, implying that even with moderate growth in volume, the value of exports increased significantly likely due to higher quality or better market positioning. This trend reflects a shift towards exporting more refined and valuable wool products. On the other hand, HS 510310 (26130), related to wool waste, showed minimal growth with 0.31% in quantity and a slight decline of -0.59% in value, indicating limited demand or low pricing power in the global market for wool waste. The most concerning decline was seen in HS 510129 (02941), which covers degreased wool not carded or combed (semi-processed wool), showing a negative CAGR of -2.51% in quantity and -6.61% in value. This sharp decline suggests a decreasing global competitiveness for this product category, possibly due to inferior quality, lack of innovation, or substitution with synthetic or finer wool varieties.
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Figure 5  CAGR of different wool commodities 

The figure 6 illustrates the compound annual growth rate (CAGR) of India’s wool imports over a 21-year period, segmented by various Harmonized System (HS) codes. It provides a comparative view of the quantity (in green) and value (in red) of wool imports, offering insights into both the volume and economic value trends across wool product categories. At the aggregate level, total wool imports show a marginal growth of 0.08% in quantity and 0.84% in value, indicating a relatively stagnant trend in physical imports but a slight rise in expenditure, possibly driven by increased global prices or a shift toward higher-quality wool products. Among the individual HS codes, the most significant growth was observed in HS F0994, which refers to woven wool fabrics containing 85% or more of wool or fine animal hair. This category recorded a CAGR of 4.16% in quantity and 9.52% in value, reflecting strong demand for high-quality woollen fabrics. The much higher growth in value compared to volume suggests an upward shift in the quality and pricing of imported wool fabrics, indicating India's growing orientation toward premium raw materials for textile manufacturing. Another positive performer was HS 02941, representing degreased but not carded or combed wool, which saw modest gains of 1.57% in quantity and 1.84% in value. These figures point to stable demand in this semi-processed segment, likely catering to mid-level processing industries.
By contrast, HS 26130, associated with wool waste, showed negative growth, with a CAGR of -0.6% in quantity and -1.1% in value. This suggests a declining reliance on low-quality or recycled wool, perhaps due to technological upgrades or environmental concerns. The most notable decline was observed in HS F1009 (raw wool, not carded or combed), which experienced a sharp contraction of -11.19% in quantity and -5.83% in value. The disproportionately steeper decline in quantity may reflect stricter sourcing standards, reduced availability of viable raw wool in global markets, or a deliberate move by India’s textile industry away from unprocessed imports in favor of processed or semi-processed wool.
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FIG 6. CAGR of Wool Imports (2002-2023) by HS Code 
4 Conclusion
The analysis of India’s wool sector from multiple dimensions including sheep population trends, wool production across states, and detailed trade dynamics reveals a complex yet evolving picture. On the positive side, India’s sheep population has demonstrated a consistent upward trend, with projections indicating continued growth through 2031. This reflects strong potential for wool production, especially if supported by favourable policies and improved livestock management practices. However, this growth in animal numbers has not translated into proportional gains in wool output. National wool production has steadily declined over the last two decades, dropping by over 33 % from 2002–03 to 2021–22. This contraction, despite rising sheep numbers, signals systemic inefficiencies such as poor breed quality, lack of veterinary support, reduced access to grazing lands, and low market incentives. State-wise, Rajasthan remains a key player with relatively stable production, while several other states including Madhya Pradesh, Jammu & Kashmir, and Karnataka have seen dramatic declines. The COVID-19 pandemic further exposed the sector's fragility, disrupting wool supply chains and production systems. The trade analysis adds another layer of insight. India's wool imports have remained high, especially for fine and semi-processed wool products, indicating a structural dependence on global markets to meet domestic textile industry demands. Imports of woven wool fabrics (HS F0994) have shown strong positive growth, both in quantity and value, reflecting a shift toward higher quality inputs. Conversely, raw wool imports (HS F1009) have seen a sharp decline, suggesting changes in sourcing strategies or enhanced domestic self-sufficiency. On the export front, India has made noteworthy gains in certain categories. The overall CAGR for wool exports from 2002 to 2023 is positive, with a stronger growth in value (7.54%) than quantity (5.62%), pointing to rising global competitiveness and movement toward value-added wool products. Categories such as raw wool (F1009) and high-grade woven fabrics (F0994) have performed particularly well. However, some product segments, like degreased but uncarded wool (HS 02941) and wool waste (HS 26130), have experienced significant declines, highlighting the need for modernization and strategic repositioning.
Overall, the Indian wool sector stands at a crossroads. While the growing sheep population and export diversification offer opportunities, declining domestic production, regional disparities and dependency on imports pose significant challenges. Strengthening breeding programs, ensuring access to quality pastures, investing in processing infrastructure, and incentivizing value addition will be crucial for revitalizing this sector. A holistic policy approach that integrates production, trade, and sustainability goals is essential for securing a resilient and globally competitive Indian wool industry.
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