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 Abstract
The Electronic National Agricultural Market (e-NAM) was introduced in 2016 to integrate India’s fragmented agricultural markets through a unified online trading platform. As part of the Digital India initiative, e-NAM seeks to enhance transparency, reduce the role of intermediaries, and improve price realization for farmers. This paper explores the evolution, implementation, benefits, and constraints of e-NAM, supported by case studies of commodities such as chilli, onion, and jute. The analysis highlights that while e-NAM has improved market access, facilitated real-time price discovery, and reduced transaction inefficiencies, several challenges remain. These include inadequate infrastructure, digital illiteracy, inconsistent policy adoption across states, and continued dependence on intermediaries. Case studies demonstrate both the potential and limitations of e-NAM in fostering inclusive agricultural reforms. The study concludes that for e-NAM to achieve its transformative goals, enhanced infrastructure, standardized grading systems, farmer training, and stronger policy alignment are essential to ensure farmer welfare and sustainable market efficiency.
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Introduction
The agricultural sector in India has long been constrained by fragmented markets, excessive intermediation, and lack of transparency in price discovery. Despite being the world’s second-largest agricultural producer, Indian farmers often receive a disproportionately low share of the consumer rupee due to structural inefficiencies in the marketing system. To address these challenges, the Government of India launched the Electronic National Agricultural Market (e-NAM) in 2016 under the Digital India program, aiming to integrate Agricultural Produce Market Committees (APMCs) across the country into a unified online platform (Wadhwa, 2018).
e-NAM represents a paradigm shift in agricultural marketing by facilitating electronic trading, online payment systems, and real-time access to market information. It allows farmers, traders, and commission agents to participate in transparent bidding processes, thereby reducing information asymmetry and enhancing competition (Coulter & Onumah, 2002; Gupta & Badal, 2018). Since its inception, e-NAM has expanded from 21 mandis in eight states to over 1,000 mandis across India, covering diverse commodities such as cereals, pulses, oilseeds, fruits, and vegetables (Government of India, 2016).
The platform is structured to benefit multiple stakeholders. Farmers can access better price realization, traders gain a larger pool of buyers and sellers, and policymakers obtain a centralized mechanism for market monitoring (Swain et al., 2022). Studies indicate that smallholder farmers, in particular, have benefitted from higher average selling prices and enhanced market access in e-NAM mandis (Kumar et al., 2020). Moreover, the platform has promoted crop diversification and reduced transaction costs through its e-tendering system.
However, the success of e-NAM has been uneven across regions due to infrastructural gaps, digital illiteracy, and limited awareness among farmers (Jatana & Goswami, 2021). Several states still struggle with inadequate facilities such as electronic weighbridges, quality assaying labs, and reliable internet connectivity, which are crucial for the smooth functioning of digital trade (Pawar & Walke, 2024). Additionally, delayed payments and continued reliance on intermediaries in some mandis undermine the platform’s intended benefits (Deshmukh et al., 2018).
Case studies from commodities such as chilli, onion, and jute illustrate these complexities. For instance, in Guntur’s chilli market, while e-NAM enhanced transparency and faster payments, farmers and traders expressed dissatisfaction with infrastructure and quality testing mechanisms (Shruti et al., 2016; Meena et al., 2019). Similarly, onion markets showed improved long-run price integration post e-NAM, but short-run volatility persisted (Rudrani & Chowdhury, 2021). In contrast, jute’s integration into e-NAM was limited by inadequate assaying infrastructure and low digital literacy among farmers (Jhansi & Kalal, 2021).
Thus, while e-NAM has emerged as a potential game-changer for India’s agricultural marketing system, its impact remains contingent on addressing institutional, infrastructural, and social barriers. Strengthening digital literacy, providing training programs, and enhancing mandi-level infrastructure will be crucial in realizing the platform’s transformative vision for Indian agriculture.

OBJECTIVES 
· An overview of the evolution in e-NAM in India.
· Benefits and constrains of e-NAM.
· Factors affecting performance of e-NAM or Socio-Economic Characteristics of Stakeholders in e-NAM Mandi
· Case studies of e-NAM participation and performance in the marketing of vegetables and jute.

Methodology

The study adopts a descriptive and analytical research design, relying on secondary data obtained from government reports, official statistics, peer-reviewed journals, and published case studies. Data on the evolution, implementation, benefits, and constraints of the Electronic National Agricultural Market (e-NAM) were systematically reviewed to evaluate its performance and challenges (Wadhwa, 2018). A thematic analysis approach was employed to classify findings into key areas such as transparency, infrastructure, technology adoption, and stakeholder participation (Jatana & Goswami, 2021). Case studies of chilli in Guntur, onion in Maharashtra, and jute in West Bengal were examined to capture commodity-specific experiences and stakeholder perceptions (Shruti et al., 2016; Rudrani & Chowdhury, 2021; Jhansi & Kalal, 2021). The analysis also considered reported evidence on price integration, market arrivals, and transaction efficiency to understand the broader implications of e-NAM (Meena et al., 2019; Swain et al., 2022). While this secondary data-based approach provides valuable insights into the functioning of e-NAM, it is constrained by the absence of primary field-level data and recent farmer-level experiences, which may affect the generalizability of results.
Results and Discussion:
Evolution of e-NAM
Food grain demand in India rose significantly from 51 million tonnes in 1950–51 to 297 million tonnes in 2019–20 (IBEF, 2021). Despite being a major agricultural producer globally, Indian farmers have continued to face challenges such as lack of transparent selling mechanisms, poor infrastructure, transportation issues, and interference from middlemen (Saxena et al., 2017).
To address these problems, the Electronic National Agricultural Market (e-NAM) system was launched in 2016 under the Digital India initiative, aiming to enable online trading of agricultural commodities across India. e-NAM connects Agricultural Produce Market Committees (APMCs) to a centralized digital platform, offering access to relevant information and services (Arijit Karmakar et al., 2023). This online marketplace helps minimize transaction and information cost disparities and enables trading without the physical movement of goods, relying instead on warehouse receipts and quality grades (Coulter & Onumah, 2002).
The introduction of e-NAM is seen as a shift not only in technology but also in the way agricultural markets function socially—transforming traditional buyer-seller interactions (Swapnil Gupta & Prof. P. S. Badal, 2018). According to Arijit Karmakar et al. (2023), e-NAM has evolved across multiple phases: beginning with e-NAM 1.0, moving towards e-NAM 2.0 which promotes warehouse-receipt (e-NWR) trade and direct marketing under the APLM Act, 2017, and aiming at e-NAM 3.0, which integrates the Platform of Platforms (PoP) through a multilingual mobile app launched on July 14, 2022.
The initial rollout of the platform took place on April 16, 2016, with 24 commodities traded across 21 mandis in 8 states (Indian Government Press Information Bureau, 2016). The goal was to create a unified national agricultural market that increases farmer welfare and ensures they receive a greater share of the consumer rupee.
To facilitate participation in e-NAM, states were required to amend their APMC Acts to include a provision for e-trading and e-auction. They also needed to ensure a single trading license was valid throughout the state and impose a uniform market fee (Arijit Karmakar et al., 2023).
The government further emphasized the need to include the private sector in market reforms and to encourage alternatives like direct marketing and contract farming as part of a broader seven-point reform agenda (Indian Government Press Information Bureau, 2016).
Operationally, e-NAM transformed the workflow of agricultural trading. As described by G. L. Meena et al. (2019), farmers go through multiple steps: vehicle and produce registration at the entry gate, weighing the produce, checking quality, participating in e-auction, and then completing trade and exiting with the trade slip. Traders, after registering on the e-NAM portal, can bid in auctions and access real-time market data. Commission agents also use the portal to manage lot consents and monitor arrivals and bid rates via dashboards. APMC users manage auctions through steps like lot management, trade creation approval, bid submission, declaration, sale agreements, invoicing, and final settlement (Wadhwa, L., 2018).
e-NAM continues to evolve, guided by technological integration and policy support, reflecting India's commitment to transforming its agricultural marketing landscape.
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Fig 1: eNAM process flow
Implementation of e-NAM
Implementation of e-NAM has the potential to decrease reliance on commission agents (Swain et al., 2022). Majority of smallholder farmers utilize e-NAM mandi for selling produce. Within mandi, smallholder farmers achieve higher average selling prices for some commodities. Study emphasizes revisiting implementation process and adding features to benefit smallholder farmers (R. Kumar et al., 2020; Dutta et al.,2023). e-NAM has enhanced market access and contributed to crop diversification, according to the research. e-NAM strengths: transparency, real-time price info, stakeholder empowerment. Weaknesses: tech knowledge gaps, lack of training programs (Jatana & Goswami, 2021). e-NAM has the potential to increase the marketing efficiency. The role of middlemen has been reduced significantly by selling produce through etendering system. (Srivastava et al., 2020).
e-NAM has also contributed significantly to improving overall market access and promoting crop diversification by enabling broader market linkages for farmers across states. The platform’s strengths include enhanced transparency in transactions, access to real-time price information, and empowerment of various stakeholders within the agricultural supply chain. Despite these advantages, challenges remain—particularly gaps in technological awareness among users and the lack of adequate training programs that are essential for widespread and effective adoption (Jatana & Goswami, 2021).
From a marketing efficiency perspective, e-NAM has streamlined the sale of agricultural produce through its e-tendering system. This system has reduced the influence and necessity of middlemen, thereby improving returns to farmers and enhancing operational efficiency across markets (Srivastava et al., 2020). Overall, while the platform demonstrates strong potential, effective and inclusive implementation remains key to achieving its broader goals in India's agricultural reform.
Fig 2: Marketing efficiency
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Benefits of e-NAM
The implementation of the Electronic National Agricultural Market (e-NAM) has yielded several key benefits for farmers, traders, and the overall agricultural marketing system in India. One of the major advantages of e-NAM is its potential to significantly reduce the role of commission agents, thus allowing farmers to retain a greater share of the final price (Swain et al., 2022). The platform has proven especially beneficial for smallholder farmers, who constitute a large percentage of India’s agricultural producers. These farmers are increasingly utilizing e-NAM mandis to sell their produce and have, in some cases, achieved higher average selling prices compared to traditional methods, particularly for certain commodities (R. Kumar et al., 2020).
In addition to improving price realization, e-NAM has played a crucial role in enhancing market access for farmers by connecting them to buyers across different states. This expanded access has facilitated more informed decision-making and encouraged crop diversification, as farmers are now able to align their production with market demand beyond their local regions. The platform brings transparency to the pricing process, provides real-time market information, and empowers various stakeholders by creating a unified and regulated marketplace.
However, the benefits of e-NAM extend beyond financial gains. The digital nature of the platform encourages more equitable participation by reducing the asymmetry of information that previously existed between farmers and traders. It also promotes a more efficient and competitive environment, where produce is sold based on quality and market-driven pricing, rather than through opaque negotiations with intermediaries. According to Jatana and Goswami (2021), the strengths of e-NAM include real-time price discovery, transparent bidding, and reduced exploitation of farmers. The platform’s structured approach to digital trade has not only improved trust among participants but also contributed to a more organized market ecosystem.
Furthermore, e-NAM has led to improved marketing efficiency by reducing transaction costs and enabling faster sales through its e-tendering mechanism. This system minimizes delays, limits manipulation, and shortens the time between harvest and payment, which is especially beneficial for perishable commodities. The reduction in middlemen’s involvement has also led to a more direct connection between producers and end buyers (Srivastava et al., 2020). Collectively, these benefits demonstrate that e-NAM is not just a technological intervention but a strategic reform aimed at modernizing agricultural marketing in India and ensuring better income security for farmers.
Constrains in e-NAM
While e-NAM was envisioned as a transformative platform for India's agricultural marketing system, its implementation has encountered several structural, institutional, and operational constraints that limit its full potential (Sandeep et al., 2022). A key issue lies in the contrast between agricultural reform and broader economic liberalization. Economic deregulation in non-agricultural sectors has stimulated significant private investment and growth, while reforms in agriculture have been either absent or inconsistently applied (Chand & Singh, 2016). Supportive policy frameworks are critical to enabling farmers’ participation in competitive agricultural value chains; however, burdensome and outdated regulations often act as barriers, preventing farmers from capitalizing on emerging global demand for food products (World Bank Group, 2019).
The existing agricultural marketing systems are plagued by inefficiencies such as the presence of multiple intermediaries, high transaction margins, delayed payments, lack of proper storage facilities, poor infrastructure, and the absence of reliable and timely price information (Pawar & Walke, 2024). While the e-NAM initiative aims to address these concerns by promoting transparency and integrating fragmented markets through uniform licensing, fee structures, and digital auctions, the implementation remains far from uniform across states (Kumar A. D. & Pant, 2020).
Infrastructure-related limitations continue to be a major obstacle. For instance, many mandis lack the physical and digital readiness required to fully implement e-NAM. Farmers, particularly smallholders, often do not possess the digital literacy required to engage effectively with the online system. In Maharashtra, despite being a leading reform-oriented state, trading volumes through the physical mode still far exceed those on the e-NAM platform. In APMC Nagpur, for example, 762 quintals were traded through e-NAM, compared to 2,085 quintals via the physical system. Similarly, APMC Akola saw 396 quintals through e-NAM and 990 through traditional channels. The mean quantity traded through the physical mode is approximately 2.8 times greater, suggesting that farmers continue to prefer the traditional system due to familiarity, trust in local traders, and immediate cash payments (Kumar et al., 2020; Chand & Singh, 2016).
Price comparisons further highlight these challenges. In both Akola and Nagpur, minimum prices recorded—regardless of trading mode—were below the government-declared Minimum Support Price (MSP) for the Kharif 2022–23 season, suggesting that e-NAM has not yet guaranteed better price assurance. Interestingly, while the highest modal price was marginally higher through e-NAM in Akola (Rs. 4,750 vs Rs. 4,600), the physical mode dominated trade volumes due to faster payment and stronger local relationships (Deshmukh et al., 2018).
Research has also shown mixed results regarding e-NAM's effect on price realization. While e-NAM provides more sale options and encourages competition among buyers, including national-level traders, the trust factor and immediate liquidity offered by physical traders continue to sway farmers' choices (Tyngkan, 2021). Kumar et al. (2020) observed no significant price advantage in e-NAM transactions, and Bachaspati & Pathak (2018) even reported a decline in commodity prices post e-NAM implementation in Chhattisgarh.
Another important constraint is the lack of consistent market arrivals in the post-e-NAM period. For instance, in Odisha’s Tikabali market, brinjal and tomato arrivals dropped by nearly 80% from the pre-e-NAM period, while turmeric declined by 9%. Cashew nut arrivals also decreased significantly, with the drop in average arrivals being statistically significant at the 1% level. In non-e-NAM markets, arrivals of key crops such as maize and cashew nut were 7.84% and 13.18% higher respectively than in e-NAM-linked markets. Moreover, price volatility for many commodities like turmeric, maize, and brinjal increased during the post-e-NAM period, although tomato volatility remained moderate (Sekhar & Bhat, 2018).
Educational and digital literacy levels among farmers further complicate adoption. Most participating farmers are smallholders, with limited formal education and little to no experience using digital tools for trading. A study found that only 2% of farmers had any knowledge of computers, and the average education level was six years of schooling. These limitations hinder the ability of farmers to navigate digital systems confidently and independently (Manjunath & Kannan, 2012; Fafchamps & Hill, 2005).
Market infrastructure and location-specific factors also influence farmers' choices. As noted by Shilpi & Umali-Deininger (2007) and Khunt & Gajipara (2008), farmers with larger surpluses and better connectivity prefer selling at distant, better-equipped markets to access higher prices. However, inadequate rural infrastructure continues to restrict such mobility, often forcing small and marginal farmers to rely on the nearest mandi, irrespective of e-NAM integration.
Despite its transformative potential, the implementation of the Electronic National Agricultural Market (e-NAM) in India faces several critical challenges that hinder its full effectiveness and nationwide adoption. One of the foremost challenges lies in the heterogeneous regulatory environment across states. Since agriculture is a state subject, the adoption of e-NAM requires amendments to the Agricultural Produce Market Committee (APMC) Acts, and not all states have aligned their policies to enable seamless trading across regions. This results in fragmented adoption and inconsistent functionality of the platform across the country (Chand & Singh, 2016).
Another major challenge is the technological gap among stakeholders, especially among small and marginal farmers. The digital divide continues to be a significant constraint, as many farmers lack the technical skills or access to internet-enabled devices needed to participate effectively on the e-NAM platform. The average educational attainment of farmers remains low, and digital literacy is even lower—only a small fraction of farmers are capable of operating the online portal independently (Manjunath & Kannan, 2012; Kumar et al., 2020). In such circumstances, the dependence on commission agents or local intermediaries persists, which e-NAM originally intended to reduce.
The lack of robust infrastructure at the mandi level is another persistent barrier. Most APMCs in India still lack basic facilities such as quality assaying labs, electronic weighbridges, adequate storage, and reliable connectivity—components essential for an efficient e-market. According to Pawar and Walke (2024), poor physical infrastructure and a lack of standardized grading systems undermine the promise of quality-based trading, which is central to e-NAM’s value proposition. As a result, market participants often revert to traditional practices that are more familiar, albeit less transparent.
Payment delays and trust deficits also challenge the shift to e-NAM. In physical markets, farmers are accustomed to receiving immediate payments in cash. In contrast, digital transactions through e-NAM may involve a delay, creating hesitation among farmers who require prompt cash flow to meet expenses related to labor, transport, and input purchases. These operational frictions discourage adoption, particularly in regions where farmers operate under tight financial constraints (Kumar et al., 2020; Tyngkan, 2021).
Trading volumes through e-NAM remain significantly lower than through traditional physical modes. Empirical studies have shown that in mandis like Akola and Nagpur, the quantity of produce traded via the physical mode was 2.79 to 2.82 times higher than that through e-NAM. While e-NAM provides additional trading options and encourages price competition, physical markets continue to dominate due to established relationships, faster payments, and logistical convenience (Deshmukh et al., 2018).
The price discovery mechanism, one of the core promises of e-NAM, has also produced mixed results. While some markets have seen improved bidding competition, several studies report no significant price advantage for farmers transacting through e-NAM. In some cases, prices have even declined post e-NAM implementation (Bachaspati & Pathak, 2018). Additionally, data from Maharashtra—a state with one of the highest numbers of e-NAM-linked APMCs—indicates that despite higher participation, many farmers still opt for the physical mode due to better price realization and faster settlement (Chand & Singh, 2016).
In Tikabali market, brinjal arrivals dropped by 80%, and tomato arrivals fell by a similar margin over an eight-year period. Although prices have increased over time, the supply-side contraction poses questions about the overall effectiveness of e-NAM in maintaining market continuity and volume (Sekhar & Bhat, 2018).
Price volatility remains another concern. In the post-e-NAM period, the volatility of prices for crops like turmeric, brinjal, and maize increased significantly. In contrast, non-e-NAM markets exhibited lower volatility for these commodities, further raising concerns about the stability and reliability of the digital trading environment for price discovery (Sekhar & Bhat, 2018).
There is a lack of uniformity in the implementation process and inadequate awareness campaigns targeting farmers. Many farmers remain unaware of how to use the platform or of its potential benefits. Without capacity-building programs, user support services, and farmer-focused training, adoption is likely to remain slow, especially in regions with low literacy and limited access to extension services (Jatana & Goswami, 2021).
Case studies of e-NAM in vegetables 
The choice of the below commodities for e-NAM is driven by price volatility, perishability, fragmented production, export/industrial demand, and government support mechanisms, which make them ideal candidates for electronic trading platforms to improve transparency, efficiency, and farmer income.
chilli 
The implementation of e-NAM in the chilli value chain—particularly in Guntur, Asia's largest chilli market—offers insights into both the opportunities and challenges of digital agricultural marketing in India. An ex-post facto research design was adopted by Shruti et al. (2016) to analyze stakeholders’ perceptions of the e-NAM platform in the chilli market. The study involved 100 respondents selected through disproportionate stratified random sampling from a diverse group of stakeholders, including 5,48,247 farmers, 663 traders, 679 commission agents, five Farmer Producer Organizations (FPOs), and 50 e-NAM officials. The objective was to evaluate stakeholder perceptions across key functions such as price checking, sales, and financial transactions through the e-NAM portal.
The findings revealed that a vast majority of farmers (90%) perceived the use of e-NAM as "normal"—neither easy nor difficult—while 10% found it easy and none considered it difficult. This indicates that although technological apprehension was minimal, the lack of ease underscores the need for more frequent and targeted training programs to help farmers fully utilize the platform (Shruti et al., 2016). Regarding infrastructure, 80% of farmers rated it as average, 16.6% as poor, and only 3.3% perceived it as good. Given Guntur’s size and status as a chilli-centric mandi, there is a pressing need for modern infrastructure such as mechanical dryers, sorting machines, and improved storage to support both volume and quality (Meena et al., 2019).
In terms of e-NAM facilities like transportation, electricity, and internet access, half of the farmers rated them satisfactory, while 33.3% considered them poor, and just 16.6% found them good. Payment efficiency through the platform showed promising trends, with 93.3% of farmers receiving payments within a day of trade. However, dependency on commission agents remains prevalent, especially for farmers who had a negative perception of contract farming but lacked viable alternatives. This group often sold produce through agents to access quick cash for operational expenses. Indeed, contract farming continues to divide opinion—50% of farmers viewed it positively, while the other half held a negative perception (Shruti et al., 2016).
Kumar et al. (2019) noted that most stakeholders who have engaged with the e-NAM platform reported satisfaction with trade experiences. However, satisfaction levels vary across user categories. For example, traders expressed mixed opinions about the platform’s quality parameters. While 63.3% rated them as "so-so," 20% viewed them as lenient, and 16.6% as stringent. This inconsistency points to the need for standardized grading and quality assurance systems. Notably, a large proportion of traders (73.3%) considered e-NAM facilities satisfactory, although 26.6% expressed dissatisfaction. Delays in payment were another concern among traders, with 53.3% taking more than one day to pay farmers due to liquidity constraints from daily bulk purchases.
Despite the promise of transparency, most traders (96.6%) viewed e-NAM as lacking in this area, reflecting skepticism toward digital pricing and trade mechanisms. Ghosh et al. (2021) highlight that traders often prefer physical verification of produce over third-party assaying systems, especially for crops like chilli and cotton that deteriorate when heaped for sampling. This practice conflicts with the standardized procedures required under e-NAM and creates resistance among stakeholders.
The perspective of Farmer Producer Organizations (FPOs) mirrored that of individual farmers. Sixty percent found e-NAM use to be "normal," while 40% found it difficult, and none found it easy—again underscoring the necessity of capacity-building programs. Regarding infrastructure, 80% rated it as average and 20% as poor. The absence of high-quality processing, drying, and grading facilities continues to limit the operational efficiency of e-NAM in high-volume mandis like Guntur (Jhansi & Kalal, 2021).
Commission agents also contributed mixed feedback. While 72% rated e-NAM infrastructure as average, 16% considered it good, and 12% found it poor. Regarding their perception of other stakeholders, 88% expressed neutrality, while 12% were positive and another 16% were negative. Interestingly, a significant majority (84%) of commission agents had a positive view of contract farming—possibly due to their critical role in facilitating agreements and earning commissions. Their intermediary position continues to offer them advantages despite the platform’s intent to reduce dependency on such agents.
Fig 3: Commission agents 
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Quality testing and assaying remain problematic areas. The need for modern, reliable chemical analysis tools is essential to distinguish among varieties and maintain market standards. Current manual or basic testing methods do not meet the scale or specificity required in a market as specialized as Guntur, where product differentiation based on variety and quality is paramount.
Tewari et al. (2017) also found that many farmers remain dissatisfied with marketing practices in regulated markets, suggesting that simply digitizing trade does not resolve underlying systemic inefficiencies. The challenges in the chilli segment of e-NAM reflect broader national trends—where infrastructure, trust, technology, and stakeholder capacity intersect to influence the success of digital agricultural marketing.
Onion
The onion market in India has long been characterized by significant price volatility, regional disparities, and lack of integration. The implementation of the Electronic National Agricultural Market (e-NAM) in April 2016 was envisioned as a structural intervention aimed at improving price discovery, market integration, and reducing inefficiencies. To evaluate the actual impact of e-NAM on onion price integration, the period from January 2010 to March 2016 is considered the pre e-NAM phase, and the time from April 2016 to December 2019 constitutes the post e-NAM phase.
Using cointegration analysis, the integration of onion markets across different states in India was assessed, with a focus on key onion-producing and consuming states. This approach builds on earlier literature examining domestic commodity market integration in India, particularly in the post-liberalization era (Sekhar, 2012; Beag and Singla, 2014). Findings show that onion prices in states such as Maharashtra and Karnataka—the major supplying regions—play a significant role in determining prices in importing states like Rajasthan and West Bengal.
During the pre e-NAM period, onion prices exhibited clear seasonal variability and multiple long-run relationships. The onion price series across the selected states were found to have unit roots along with drift and deterministic trends. The existence of three distinct long-run relationships among the onion prices in four states and the national average price implied that a single unified price mechanism was not governing the onion market in India. In this phase, price formation in importing states like West Bengal and Rajasthan was largely dependent on prices in the supplier states of Maharashtra and Karnataka. Price adjustments to long-run deviations varied across regions—while the all-India onion price responded to deviations at a rate of 62%, the adjustment rate in Rajasthan and West Bengal was 98% and 68%, respectively. However, prices in Maharashtra and Karnataka did not significantly respond to these long-term deviations, reflecting their dominant price-setting roles.
Price volatility during this period was also evident from major spikes in wholesale prices. For instance, in January 2011, the wholesale price reached one and a half times the sample average (Rs. 28/kg), and retail prices surged to nearly double (Rs. 43/kg). The highest spike in wholesale prices occurred in December 2019, crossing Rs. 62/kg, while a moderate spike was observed between November 2017 and January 2018
In contrast, the post e-NAM period demonstrated significant changes in market behavior. Seasonal variability in onion prices was notably absent, suggesting a stabilizing effect of e-NAM on price trends. All price series tested during this period showed unit roots without drift or deterministic trends, confirming a change in the price formation mechanism. More importantly, a single long-run relationship emerged that governed the dynamics of onion prices across states and at the national level. The integration was particularly evident in the statistically significant relationships between the national price and those in Maharashtra and Rajasthan, though the linkage with Karnataka’s price was not statistically significant.
Interestingly, while long-run market integration improved in the post e-NAM period, the short-run dynamics remained largely unaffected, except in West Bengal where significant short-run responses were detected at a 5% significance level. This indicates that although e-NAM contributed to better structural integration of onion markets over the long term, short-term price changes still operated independently across regions, limiting the platform’s immediate impact on daily market fluctuations.
Another key finding from the post e-NAM analysis was that any shock to the national average price no longer significantly affected prices in Maharashtra, suggesting a decoupling of local supply-side dynamics from national-level disturbances. This could reflect improved regional resilience or indicate limitations in e-NAM’s ability to transmit price signals uniformly.
The observed shift from fragmented, state-wise price formation in the pre e-NAM phase to a more unified, long-run integrated structure in the post e-NAM period signals progress in market modernization. However, the absence of short-run integration implies that infrastructural bottlenecks, uneven adoption of e-NAM features, and behavioral inertia among traders and farmers continue to pose challenges to full integration.

Jute
The integration of jute into the Electronic National Agricultural Market (e-NAM) marks a significant step towards enhancing transparency, price discovery, and market access for a commodity that holds considerable importance in eastern and northeastern India. Despite the economic and ecological value of jute, the marketing system for jute has long been riddled with inefficiencies such as dependence on intermediaries, delayed payments, and lack of real-time price information. The adoption of e-NAM was expected to address these structural challenges.
Jute, being a cash crop with seasonal harvests, faces several marketing constraints—primarily due to its bulky nature, need for immediate processing, and price sensitivity to both domestic and international markets. The introduction of e-NAM was aimed at creating a unified national market, reducing the influence of middlemen, and ensuring that farmers receive a fair share of the consumer rupee. As reported by various stakeholders and supported by Meena et al. (2019), the digital platform brought with it the promise of real-time auctioning, online payment mechanisms, and standardized assaying, which could have transformed jute marketing if fully implemented.
However, the actual implementation of e-NAM in the jute sector has remained limited compared to other crops. One of the critical barriers has been the inadequate assaying infrastructure and lack of commodity-specific modules tailored to jute’s unique characteristics. Shruti et al. (2016) observed that for commodities like jute, which require fibre-specific quality assessment, the absence of specialized assaying labs reduces the confidence of both buyers and sellers in electronic transactions. This has often led to the continuation of traditional marketing practices, particularly in states like West Bengal, Assam, and Bihar, where jute cultivation is concentrated.
Moreover, the large dependency of jute farmers on local traders and commission agents continues to influence their participation in digital trading. Jhansi and Kalal (2021) highlighted that many farmers still prefer the physical mandi system, mainly because of their immediate cash needs and low digital literacy. The situation is exacerbated by infrastructural gaps such as inconsistent internet connectivity, lack of digital payment awareness, and the unavailability of timely transport and storage facilities. These issues hinder the full utilization of e-NAM’s potential in the jute ecosystem
The dynamics of jute pricing also pose challenges to integration into a digital platform. As Sekhar (2012) and Beag and Singla (2014) explain in broader commodity market contexts, crops with complex supply chains and multi-layered buyer networks often exhibit resistance to standardization and digitization. This is especially true for jute, where grading, bundling, and storage are still largely manual and lack uniformity. Consequently, while e-NAM has improved the market framework for several other crops, jute’s structural complexities have delayed similar gains.
Despite these hurdles, there are indications of progress. Kumar et al. (2019) noted that jute farmers who have engaged with e-NAM reported improved price awareness and reduced reliance on middlemen. Additionally, the presence of FPOs (Farmer Producer Organizations) has helped bridge the gap between individual jute growers and the e-NAM system. When adequately trained and supported, FPOs can function as aggregators, enabling bulk trading and better negotiation on behalf of farmers.
Furthermore, policy interventions supporting e-NAM infrastructure, mobile-based trading apps, and training programs for jute-specific modules are essential to increasing farmer participation. As Ghosh et al. (2021) pointed out, unless tailored solutions are offered for crop-specific challenges—such as the physical nature and perishability of jute—the benefits of e-NAM may remain underutilized in this sector.
Socio-Economic Characteristics of Stakeholders in e-NAM Mandi
The study revealed that the majority of farmers (70%), traders (53%), and commission agents (40%) visiting Guntur mandi belonged to the middle-age group (36–50 years). Younger stakeholders (up to 35 years) formed only a small proportion—6.67% of farmers, 3.3% of traders, and 24% of commission agents. These findings align with Geethavani (2019), who observed similar age trends across markets. On average, traders (49 years) were older than commission agents (46 years) and farmers (44.23 years) (Sinha et al., 2020).
Family size differed across groups. Farmers reported larger families, often due to joint family structures in villages, whereas traders and commission agents, living in Guntur town, typically had smaller nuclear households.
Educational status varied significantly. Among farmers, 30.40% had completed secondary education, while 26.67% were illiterate or functionally literate. Traders were relatively better educated, with 53.33% attaining secondary/intermediate education, 26.60% primary/middle education, and 13.33% undergraduate degrees; none had pursued postgraduate studies. Commission agents showed no illiteracy, while e-NAM officials were highly qualified, with 60% undergraduates and 40% postgraduates. Farmers’ higher illiteracy rates can be attributed to their early entry into agriculture due to economic challenges.
In terms of social participation, 86.67% of farmers reported no membership in any organisation. Only 10% had joined one, while a mere 3.33% held leadership roles. Farmers’ involvement was largely influenced by time constraints and the presence of active organisations in their areas.
Occupational analysis showed that most farmers (66.67%) depended solely on crop cultivation, while 33.33% combined farming with allied activities such as livestock rearing and labour. Landholding patterns reflected similar findings to those reported by Vivek and Sahana (2021) in Shivamogga APMC, where small farmers were predominant.
Income distribution indicated wide disparities. According to Bandhavya et al., (2022), the average annual income from agriculture as a primary occupation was ₹63,510, and from subsidiary sources, ₹40,890. In contrast, traders reported an average annual family income of ₹4,01,333.3. Among commission agents, 40% had high incomes (above ₹5,40,650), 36% medium (₹3,87,950–₹5,40,650), and 24% low. This highlights the comparatively higher earnings of intermediaries.
Overall, the study suggests that while traders and commission agents enjoy better education and income levels, farmers face constraints in literacy, social participation, and family income. Strengthening e-NAM’s performance and improving marketing channels by reducing dependence on middlemen could help enhance farmers’ and traders’ incomes, leading to more equitable benefits across stakeholders.
Conclusion
The Electronic National Agricultural Market (e-NAM) marks a significant step toward modernizing India’s agricultural marketing system. Since its inception in 2016, it has provided farmers with broader market access, improved transparency, and reduced dependency on intermediaries. Evidence from case studies indicates that the platform has enhanced long-run price integration, facilitated faster payments, and encouraged crop diversification. Smallholder farmers, in particular, have gained opportunities to access distant markets and obtain competitive prices for their produce.
However, the implementation of e-NAM has not been free from challenges. Persistent infrastructural deficiencies, digital literacy gaps, delayed payments, and inconsistent state-level adoption continue to limit its effectiveness. Moreover, the reliance on intermediaries remains strong in several markets due to farmers’ trust in traditional systems and their preference for immediate cash payments.
To achieve its transformative potential, e-NAM requires greater investment in physical and digital infrastructure, capacity-building programs for farmers, and standardized quality assessment systems. Policymakers must also ensure regulatory uniformity across states to enable seamless trading. With sustained reforms and inclusive participation, e-NAM can evolve into a robust mechanism that not only integrates markets but also ensures sustainable income growth and welfare for India’s farmers in the long teiErm.
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