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Abstract
Agricultural mechanization is central to improving productivity, reducing labour dependence, and enhancing efficiency in India. Despite significant progress, mechanization levels remain relatively low (40-45%), mainly due to fragmented landholdings and the high cost of modern machinery, which makes ownership unaffordable for small and marginal farmers. Custom Hiring Centers (CHCs) have emerged as a practical solution by providing machinery on a rental basis, thereby bridging the affordability gap. This review traces the historical evolution of CHCs, from the introduction of a steam thresher in Punjab in 1912 to their institutionalization under government initiatives such as the Sub-Mission on Agricultural Mechanization (SMAM) and the FARMS mobile app. It highlights their role in lowering cultivation costs, improving farm profitability, and promoting inclusive mechanization. Currently, more than 75,000 CHCs operate across India, reflecting sustained policy support and farmer-led initiatives. However, persistent challenges, such as machinery shortages during peak seasons, limited farmer awareness, high rental charges, and uneven regional distribution, continue to restrict their potential. Knowledge gaps also remain in areas such as gender inclusion, long-term environmental impacts, and equitable access for marginalized groups. Strengthening CHCs will require targeted policy and financial support, infrastructure expansion into underserved regions, capacity building of farmers and operators, and integration of digital technologies for efficient service delivery. Addressing these issues will be crucial to democratizing access to mechanization, supporting rural entrepreneurship, and advancing sustainable agricultural growth in India.
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Introduction
Agriculture has undergone a remarkable transformation, shifting from the use of simple manual tools to advanced mechanized equipment that has significantly improved productivity and efficiency (Arya, 2022). With the global population steadily increasing, the need for enhanced food production and sustainable farming practices has become more pressing than ever. In India, this shift is reflected in the declining reliance on animate power, which accounted for nearly 93 per cent of farm operations in 1960-61 but is projected to fall to just 4.1 per cent by 2032-33 (Singh and Sahni, 2019). Despite significant progress in modern machinery, it remains unaffordable for many small and marginal farmers, especially as 63 per cent of farms are below one hectare (Tiwari et al., 2019). The problem is further aggravated by land fragmentation, with the average farm size shrinking from 2.82 ha in 1970-71 to just 1.1 ha in 2010-11 (Tiwari et al., 2019).
Custom Hiring Centers (CHCs) have emerged as a practical solution to these challenges by providing farmers access to advanced machinery on a rental basis (Singh and Kisku, 2022). These centers bridge the gap between affordability and technology adoption, ensuring that modern farming practices reach even small-scale farmers (Sukhpal and Kingra, 2013; Ganavi et al., 2024). The effectiveness of CHCs, however, depends largely on farmers’ perceptions; positive attitudes promote adoption, while misconceptions limit their use (Reddy et al., 2022).
Although the debate between ownership and hiring of farm machinery continues, CHCs provide a flexible and cost-effective alternative, particularly when supported by subsidies and technological innovations (Singh et al., 2021). By facilitating access to mechanization, they improve farm efficiency, reduce labour dependency, and enhance productivity (Kumar et al., 2021). Beyond improving access to CHCs, they also contribute to sustainability through precision farming and efficient resource management (Nissa et al., 2017). As Indian agriculture balances tradition with innovation, CHCs represent a promising pathway for ensuring food security, rural development, and long-term sustainability (Mehta et al., 2022; Tayade and Jogdand, 2022).
Mechanization in Indian Agriculture: An Overview
Agricultural mechanization in India has become a vital component of modern farming, aimed at improving efficiency, reducing drudgery, and enhancing productivity. Despite nearly 58 per cent of the population depending on agriculture, the level of mechanization in India remains relatively low at 40-45 per cent (Rajkhowa and Kubik, 2021). This figure contrasts sharply with highly mechanized countries such as the USA (95%), Brazil (75%), and China (80%) (Agricultural Machinery Manufacturer’s Association, 2022).
Historically, the sources of farm power in India have undergone a dramatic shift. In 1960-61, nearly 97 per cent of farm power came from animate sources such as humans and animals. By 2018-19, mechanical and electrical power accounted for 91.5 per cent of the total, reflecting a strong transition toward modern mechanization (Mehta et al., 2024). Farm power availability in India also rose from 2.02 kW/ha in 2013-14 to 2.49 kW/ha in 2018-19, with notable progress in states like Uttar Pradesh, Rajasthan, Madhya Pradesh, and Andhra Pradesh (Mechanization and Technology Division, Ministry of Agriculture and Farmers Welfare, 2019).
Mechanization plays a comprehensive role across all stages of farming. It begins with soil preparation through mechanized tillage and continues with efficient crop establishment via improved sowing and planting. It also supports precise nutrient management, irrigation, and plant protection, followed by mechanized harvesting and post-harvest activities such as threshing, cleaning, and drying. These technologies not only reduce labour requirements but also improve timeliness and resource efficiency, thereby minimizing post-harvest losses and enhancing produce quality.
However, the adoption of mechanization in India remains uneven across states. Punjab and Haryana demonstrate high levels of mechanization, while regions such as Odisha, West Bengal, Assam, and Chhattisgarh lag, reflecting disparities in accessibility and adoption (Mechanization and Technology Division, Ministry of Agriculture and Farmers Welfare, 2019).
Despite its clear benefits, agricultural mechanization in India continues to face persistent challenges. Fragmented landholdings make individual ownership of expensive machinery uneconomical for small and marginal farmers, while high initial investment costs further aggravate the problem. In addition, the lack of adequate repair and maintenance facilities, limited access to institutional credit, and shortages of trained personnel for operators and service personnel restrict adoption. Low levels of awareness and technical knowledge about efficient machinery use also act as barriers, slowing the spread of mechanization (Tiwari et al., 2019).
Custom Hiring Centers (CHCs):
A Custom Hiring Center (CHC) is a local facility that provides farm machinery and equipment on a rental basis. These centers are typically managed by Farmer-Producer Organizations (FPOs), individual entrepreneurs, or farmer groups. By offering access to costly machinery, CHCs reduce drudgery, ensure timely farm operations, and enhance the earnings of small and marginal farmers who cannot afford to purchase such equipment outright.
Objectives of CHCs 
The primary objectives of Custom Hiring Centers (CHCs) are aimed at improving access to agricultural machinery and promoting sustainable mechanization practices. According to Deshmukh and Bethi (2023), the key objectives are:
· To make various types of farm machinery and implements accessible to small and marginal farmers.
· To overcome the economic limitations of individual ownership caused by high machinery costs.
· To promote mechanization in regions with low farm power availability.
· To expand mechanized farming during peak cropping seasons, especially in areas dominated by small and fragmented holdings.
· To provide hiring services for high-value, crop-specific machinery used for different farm operations.
Advantages of CHCs:
Rajan et al. (2024) noted that CHCs offer a range of benefits that support efficient and sustainable agricultural practices, particularly for small and marginal farmers:
· Cost-effective farming practices
· Increased productivity
· Timely completion of farm operations
· Reduced dependence on human labour
· Improved quality of farm work
· Enhanced economic opportunities for farmers
· Transfer of technical knowledge
· Government support through subsidies and schemes
· Opportunities for income diversification
Disadvantages of CHCs:
Despite the numerous benefits associated with CHCs in facilitating access to agricultural machinery, they are confronted with a range of challenges that hinder their effectiveness and broader adoption. Rajan et al. (2024) highlighted several critical disadvantages that merit attention:
· Limited accessibility in remote areas
· Competition among operators
· Technological gaps in available machinery
· High transportation costs for equipment movement
· Underutilization of machinery
· High operational and maintenance costs



Constraints and Challenges in the Functioning of CHCs:
Studies have reported several constraints affecting both farmers and Custom Hiring Service Providers (CHSPs). For instance, Das et al. (2024) identified key issues in Vijayapur district, Karnataka, including:
· Non-availability of machinery during peak agricultural seasons (81.42%)
· Shortage of adequately trained technical manpower (57.14%)
· Inefficient service delivery mechanisms (56.42%)
· High hiring charges are unaffordable for small and marginal farmers (40.71%)
A post-pandemic study in 2022 further highlighted emerging challenges, including declining adoption rates, rigid operational guidelines, shrinking profit margins for service providers, disruptions in service delivery, and growing farmer dissatisfaction. In a similar vein, Kisku et al. (2022) reported that in Jabalpur district of Madhya Pradesh:
· 81.25 per cent of farmers lacked awareness about CHCs.
· 75 per cent reported machinery unavailability during peak periods.
· 72.50 per cent noted soil degradation from heavy machinery use.
· 60 per cent cited inadequate government-supported CHCs.
· 41.22 per cent faced substandard machinery quality.
· 36.25 per cent reported frequent maintenance and repair needs.
· 25 per cent experienced unaffordable hiring costs.
Evolution of CHCs:
The origins of Custom Hiring Centers in India can be traced back to 1912, when a steam thresher was first introduced for custom hiring in Punjab. The idea of shared access to farm machinery gained greater momentum during the 1960s with the establishment of Agro-Industries Corporations, which promoted cooperative approaches to mechanization. A significant milestone came in 1971, when agro-service centers were set up in states such as Punjab, Haryana, and Rajasthan. These centers provided not only custom hiring services but also machinery sales, repair facilities, and agricultural inputs. Governmental support for custom hiring expanded after the 1990s, and the approach became institutionalized under the Sub-Mission on Agricultural Mechanization (SMAM) during the Twelfth Five-Year Plan (2012-2017). SMAM placed particular emphasis on small and marginal farmers by promoting rural entrepreneurship, machinery banks, and custom hiring models to address scale disadvantages. Between 2014-15 and March 2022, a total of ₹5,490.82 crore was allocated to agricultural mechanization. Within this period, subsidized farm equipment distribution increased from 13,78,755 units in January 2022 to 13,88,314 units by December 2022. The number of CHCs grew from 16,007 in January 2022 to 18,824 by December 2022, while high-tech hubs expanded from 378 to 403, and farm machinery banks increased from 16,309 to 16,791. Further support came in 2019 with the launch of a credit-linked subsidy scheme aimed at establishing machinery banks and hi-tech hubs, especially targeting smallholders and regions dependent on low-power farm equipment. By 2022, this initiative resulted in the creation of 1,000 additional CHCs, substantially improving smallholder farmers’ access to advanced machinery. Over time, CHCs have emerged as a critical policy instrument for addressing smallholder constraints, enhancing farm productivity, and advancing inclusive mechanization in Indian agriculture (Deshmukh & Bethi, 2023).
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Figure 1: A chronology of significant turning points in the development of CHCs in Indian agriculture
Current scenario of CHCs:
As of 2025, India is home to 75,915 Custom Hiring Centers (CHCs). Punjab leads with 11,148 CHCs, followed by Andhra Pradesh (8,472) and Haryana (8,260), underscoring strong institutional and state-level support for farm mechanization. In contrast, smaller states and union territories such as Daman and Diu (1), Chandigarh (5), and Arunachal Pradesh (9) report only minimal CHC presence, reflecting regional disparities in adoption and outreach.
Table 1: Number of CHCs registered in different states/UTs
	Rank
	State/UT
	No. of CHCs

	1
	Punjab
	11,148

	2
	Andhra Pradesh
	8,472

	3
	Haryana
	8,260

	4
	Telangana
	6,579

	5
	Tamil Nadu
	6,298

	6
	Nagaland
	5,616

	7
	Kerala
	4,868

	8
	Uttar Pradesh
	4,539

	9
	Chhattisgarh
	3,514

	10
	Madhya Pradesh
	3,328

	11
	Gujarat
	2,476

	12
	Rajasthan
	1,742

	13
	Maharashtra
	1,605

	14
	Uttarakhand
	1,215

	15
	Odisha
	1,028

	16
	Karnataka
	938

	17
	Assam
	885

	18
	Bihar
	832

	19
	Jharkhand
	787

	20
	West Bengal
	424

	21
	Sikkim
	402

	22
	Meghalaya
	381

	23
	Tripura
	193

	24
	Himachal Pradesh
	129

	25
	Goa
	84

	26
	Mizoram
	62

	27
	Manipur
	47

	28
	Delhi
	26

	29
	Jammu and Kashmir
	17

	30
	Arunachal Pradesh
	9

	31
	Chandigarh
	5

	32
	Andaman and Nicobar Islands
	5

	33
	Daman and Diu
	1

	
	Total (India)
	75,915


Source: Department of Agriculture and Farmers Welfare (https://agrimachinery.nic.in/GraphReport/SMAMFmtti/SMAMFmtti.aspx)


Table 2: CHCs registered as per different categories
	Category
	CHCs Registered

	Farmer
	45590

	Societies
	25293

	Entrepreneur
	5032


Source: Department of Agriculture and Farmers Welfare (https://agrimachinery.nic.in/GraphReport/SMAMFmtti/SMAMFmtti.aspx)
The data highlights that the majority of CHCs in India are farmer-led, accounting for 45,590 centers (60.07%). Societies, including cooperatives and Farmer-Producer Organizations (FPOs), operate 25,293 centers (33.31%), while private entrepreneurs run 5,032 centers (6.63%). This distribution indicates a strong farmer-driven ownership model with significant contributions from organized groups, although entrepreneurial involvement remains comparatively limited.
FARMS Mobile App
In September 2019, the Government of India introduced the FARMS (Farm Machinery Solutions) mobile application, developed by the National Informatics Center (NIC), to enhance farmers’ access to mechanization services. The app connects small and marginal farmers with nearby Custom Hiring Centers (CHCs) and allows them to locate farm machinery within a radius of 5-50 kilometres, thereby improving the efficiency and reach of rental-based mechanization.
Through this platform, farmers can view the availability of equipment, rental rates, photographs of machinery, and directly book services using their mobile devices. The app also allows CHC operators, including farmers, societies, and entrepreneurs, to register their services by uploading geo-tagged images and machinery details.
In addition, the FARMS app serves as a marketplace for buying and selling second-hand farm equipment, ensuring greater transparency and efficiency through built-in feedback mechanisms. By integrating with government mechanization schemes, the app has become a key digital tool for bridging the gap between machinery providers and smallholder farmers, thereby enhancing accessibility and service delivery (NIC, 2019).
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Figure 2: Workflow of the FARMS mobile app 
Sub-Mission on Agricultural Mechanization (SMAM)
The Sub-Mission on Agricultural Mechanization (SMAM) was launched in 2014-15 to increase the availability of farm power from 2.02 kW/ha in 2014 to 2.50 kW/ha by 2022 and ultimately to 4.0 kW/ha by 2030. The mission promotes widespread adoption of mechanization by creating awareness, providing financial support through subsidies, and enabling machinery procurement via State Agriculture Departments.
SMAM built upon interventions from the 11th Five-Year Plan, including training, testing, and demonstration of agricultural machinery, advancement of post-harvest technology, and financial assistance for equipment acquisition. It also introduced new components such as:
· Establishment of Farm Machinery Banks (FMBs) for custom hiring.
· Creation of Hi-Tech and High-Productivity Equipment Centers.
· Targeted support for small and marginal farmers, especially in Eastern and North-eastern India.
Custom Hiring Centers (CHCs) and FMBs were incorporated into components 4, 5, 6, and 8 of the SMAM framework. During the 12th Five-Year Plan, the mission was allocated a budget of ₹3,500 crore.
As per the 2024 SMAM guidelines, the following financial assistance is provided:
· Up to 40 per cent subsidy per machine under approved projects.
· For Kisan Drone CHCs operated by agricultural graduates: 50 per cent subsidy or up to ₹5 lakhs, whichever is lower.
· For village-level FMBs: 80 per cent subsidy for projects costing up to ₹30 lakhs.
SMAM functions as a vital component of the broader National Mission on Agricultural Extension and Technology (NMAET). Expanding access to mechanization plays a critical role in improving farm productivity, reducing drudgery, and strengthening rural entrepreneurship (Ministry of Agriculture & Farmers Welfare, 2024).
Registration Process for CHC establishment under SMAM:
The registration process for establishing a Custom Hiring Center (CHC) under the Sub-Mission on Agricultural Mechanization (SMAM) involves multiple steps and varies slightly for farmers, entrepreneurs, and societies.
1. Online Registration
· Applicants (farmer, entrepreneur, or society/FPO/SHG) must register on the designated SMAM portal to receive a login ID and password.
2. Document Submission
· Farmers: Required to upload documents such as proof of being an agriculture graduate, domicile certificate, and date of birth.
· Societies: Must register as a fixed group or special category and add details of at least five members (for components 4 and 5) or eight members (for components 6 and 8).
· Entrepreneurs: Follow a similar process and must also provide details of the proposed CHC.
3. Project Creation
· Once logged in, applicants must create a project by either selecting a pre-designed CHC package offered by the state or choosing individual machinery.
4. Submission and Approval
· Applicants accept the terms and conditions, submit the project online, and forward it to the State Agriculture Department for approval.
5. Post-Approval Process
· After approval, applicants must upload bill details, invoices, and machine numbers.
· For projects exceeding ₹25 lakhs, loan and bank account details are mandatory.
6. Verification and Subsidy Release
· Physical verification and re-verification of machinery are conducted.
· After successful verification, subsidy approval is granted, making the CHC project fully operational.
This structured process ensures transparency, accountability, and systematic implementation of CHCs under SMAM (Ministry of Agriculture & Farmers Welfare, 2024).
Impact of CHCs:
Custom Hiring Centers (CHCs) have emerged as a transformative intervention in Indian agriculture, delivering measurable economic, productivity, and resource-use benefits.
Economic Impact
Custom Hiring Centers have demonstrated significant economic and operational advantages for farmers. Studies show that CHCs reduce the cost of cultivation by about 15.71 per cent compared to private machinery services, resulting in a 24 per cent increase in net returns and a 4.90 per cent rise in overall yields. From an energy perspective, CHCs supply mechanical energy at a cost of ₹2.48 per megajoule (MJ), which is notably lower than the ₹3.13 per MJ incurred through private alternatives. Collectively, these improvements enable farmers to earn an additional ₹6,165 per acre (Chinnappa et al., 2018).
Productivity Gains
Custom Hiring Centers (CHCs) have been shown to significantly enhance crop productivity by facilitating timely and efficient farm operations. According to Rameshwar et al. (2024), the yield improvements observed in various crops are as follows:
· Rice: Yield increased by 14.70 per cent in Kharif and 16.49 per cent in Rabi.
· Chickpea: Yield rose by 23.11 per cent.
· Wheat: Yield increased by 21.16 per cent.
· Groundnut: Yield rose by 15.62 per cent.
· Maize: Yield improved by 6.97 per cent.
Labour Savings
The introduction of mechanization services through Custom Hiring Centers (CHCs) has significantly reduced the labour requirements in agricultural activities, thereby improving efficiency and reducing operational costs.
According to Chinnappa et al. (2018):
· The requirement for human labour declined by 16.29 per cent, helping farmers address seasonal labour shortages and reduce dependency on manual work.
· The use of bullock labour decreased by 68.30 per cent, reflecting a shift toward mechanized solutions and minimizing reliance on animal-driven farming methods.
Further, Rameshwar et al. (2024) reported crop-specific reductions in labour demand as a direct result of CHC services:
· Rice: Labour requirements dropped by 42.55 per cent in Kharif and 42.85 per cent in Rabi, improving the efficiency of planting and harvesting operations. 
· Wheat: Labour needs decreased by 37.50 per cent, allowing for faster and more cost-effective management of the crop.
· Groundnut: Labour usage was reduced by 33.33 per cent, enabling better scheduling and reduced input costs.
· Chickpea: Labour declined by 28.57 per cent, providing relief during critical periods of farm operations.
· Maize: Labour requirement fell by 26.00 per cent, contributing to improved farm management and profitability.
Overall, the labour savings achieved through CHCs not only enhance productivity but also contribute to optimizing resource use, improving farm incomes, and enabling timely execution of agricultural tasks.
Regional Adoption and Functioning of CHCs
Northern India (Punjab, Haryana, Uttar Pradesh):
These states demonstrate the highest CHC density with Punjab leading at 11,148 centers, followed by Haryana at 8,260 (Deshmukh and Bethi, 2023). The model predominantly features farmer-owned and cooperative-based CHCs through Primary Agricultural Credit Societies (PACS). These centers have proven effective in addressing residue management, with farmers reporting successful adoption of super straw management systems that reduce burning incidents (Singh and Kisku, 2022). The high mechanization levels reflect strong institutional support and established agricultural infrastructure.
Eastern India (West Bengal, Odisha, Chhattisgarh):
These regions operate through government-led Farm Machinery Banks with moderate adoption rates. In Chhattisgarh, CHCs have demonstrated significant impact with rice yield improvements of 14.70 per cent in Kharif and 16.49 per cent in Rabi seasons, alongside wheat yield increases of 21.16 per cent (Rameshwar et al., 2024). However, constraints include poor transport infrastructure and limited repair networks, particularly affecting timely machinery availability during peak seasons.
Southern India (Karnataka, Tamil Nadu, Andhra Pradesh):
The region follows Public-Private Partnership (PPP) models with notable success. Karnataka’s CHSC program under SKDRDP collaboration shows maize farmers achieving additional profits of ₹5,554 per acre (24% increase) while reducing cultivation costs by ₹2,928 per acre (15.71%) compared to private hiring (Chinnappa et al., 2018). Andhra Pradesh ranks second nationally with 8,472 CHCs, reflecting strong state-level support for mechanization initiatives.
Western India (Gujarat, Maharashtra, Rajasthan):
These states exhibit entrepreneur-led CHC models with moderate penetration. Gujarat maintains 2,476 CHCs while Maharashtra has 1,605 centers (Deshmukh and Bethi, 2023). The semi-arid conditions necessitate specialized machinery for drought-resilient crops, though water scarcity remains a limiting factor for mechanization expansion.
Case Studies from Less Represented Areas
Jammu & Kashmir (Wakharwan, Pulwama):
Under the NICRA project, a CHC was established serving marginal farmers in challenging terrain conditions. The center, managed through Village Climate Risk Management Committee (VCRMC), generated ₹7,000 in its initial year while providing critical services including water pumps during drought periods and power sprayers for timely pest management. The model demonstrates replicability in climate-vulnerable regions (Nissa et al., 2017).
Madhya Pradesh (Khandwa District):
Assessment of 50 CHCs revealed that 100 per cent of farmers found CHCs beneficial, with 90 per cent satisfaction rate regarding services. However, only 44 per cent expressed satisfaction with machinery timeliness, highlighting availability constraints during peak seasons (Rawat et al., 2020). The state’s Yantradoot scheme showed positive farmer responses, though demand consistently exceeded supply for equipment like rotavators and reapers. 
Explicit Limitations and Knowledge Gaps
Research Limitations in Existing Studies
Geographic Bias in Research Coverage:
Current literature exhibits significant regional imbalance, with approximately 60 per cent of impact assessments concentrated in Punjab, Haryana, and Karnataka. This leaves critical knowledge gaps regarding CHC performance in hill regions, tribal areas, and coastal belts (Singh and Kisku, 2022). The north-eastern states, despite having unique agro-climatic conditions, remain severely under-researched.
Temporal Limitations:
Most existing studies capture only single-season or short-term outcomes, lacking longitudinal analysis of CHC impacts on soil health, environmental sustainability, and long-term economic viability. The absence of multi-year assessments limits understanding of CHC effectiveness across varying climatic conditions and market fluctuations.
Technology Adoption Metrics:
Limited empirical evidence exists on digital platform efficacy, particularly in regions with poor connectivity. The actual adoption rates and user satisfaction metrics for mobile-based booking systems remain poorly documented, especially among elderly and less educated farmers.
Gender and Social Equity Analysis:
Existing research inadequately addresses women’s access to CHC services and the differential impacts across social groups. Studies rarely examine whether CHC benefits reach marginalized communities equitably or if traditional power structures influence access patterns.
Environmental Impact Assessment:
Quantitative analysis of CHCs’ environmental externalities, including fuel consumption, carbon footprint, and soil compaction effects, remains limited. The claimed benefits of residue management and precision agriculture through CHCs lack comprehensive environmental impact assessments. 
Economic Analysis Gaps:
Most cost-benefit analyses focus on immediate operational savings without considering broader economic implications such as labour displacement, market structure changes, and long-term sustainability of CHC business models.
Conclusion
Custom Hiring Centers (CHCs) have evolved from localized hiring models in the early 20th century to a nationwide policy instrument for inclusive mechanization. Their role in lowering production costs, enhancing productivity, and reducing labour dependency is well established, supported by initiatives such as SMAM and digital platforms like the FARMS app. Evidence also shows that CHCs promote rural entrepreneurship and create new opportunities for farmer-led service provision. Yet, their potential remains underutilized due to persistent challenges, including seasonal machinery shortages, weak infrastructure in remote regions, high rental charges, and limited awareness among smallholders. Moreover, research gaps on long-term sustainability, environmental impacts, and social inclusivity, including the participation of women and marginalized communities, indicate the need for deeper policy and academic attention. Looking ahead, strengthening CHCs requires not only expanding their geographic reach but also aligning them with broader goals of sustainable agriculture. This includes integrating precision technologies, ensuring equitable access, diversifying available equipment, and building robust institutional and digital support systems. If these measures are prioritized, CHCs can move beyond being a cost-reduction mechanism to becoming a transformative force for resilient, inclusive, and sustainable agricultural development in India.
Suggestions
Key measures to strengthen CHCs include:
· Capacity Building and Awareness: Organize systematic training programs for farmers and operators to enhance technical skills, promote efficient machinery use, and increase awareness of the benefits of CHCs (Parashunath et al., 2016; Singh, 2005).
· Infrastructure Expansion: Establish additional CHCs in underserved and remote regions, with special focus on cooperative and farmer-producer organization (FPO)-based models to ensure wider coverage and accessibility (Shoba et al., 2018).
· Policy and Financial Support: Provide targeted subsidies, streamline access to institutional credit, and ensure fair and transparent hire rates to make services affordable for small and marginal farmers (Verma et al., 2015; Singh et al., 2013).
· Supply-Demand Alignment: Strengthen planning and inventory management so that CHCs prioritize high-demand equipment, thereby improving utilization rates and ensuring timely availability during peak cropping seasons (Kumar et al., 2021; Tayade et al., 2022).
· Standardization and Quality Assurance: Promote certified, durable, and high-quality machinery while developing standard operating guidelines for CHC operations to enhance reliability and farmer confidence (Singh, 2005).
Strengthening CHCs through these measures will enhance mechanization and improve farm productivity.
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