


Progress of e-Trading in Telangana	Comment by HP: The trends of farmer’s participation in e- Trading using National Agriculture Market (e-NAM) in Telangana


Abstract
[bookmark: _Hlk223946540][bookmark: _Hlk223946561][bookmark: _GoBack][bookmark: _Hlk223946579]Agricultural marketing in India has undergone several reforms to improve efficiency, transparency and price realization for farmers. Despite the establishment of regulated markets under the Agricultural Produce Market Committee (APMC) system, farmers continued to face problems such as limited competition, lack of transparency and dependence on intermediaries. To address these issues, the Government of India launched the electronic National Agriculture Market (e-NAM) in 2016 to integrate Agricultural Produce Market Committees (APMCs) across the country through a unified online trading platform. The present study examines the progress of e-trading in Telangana and identifies the constraints faced by farmers in participating through the e-NAM platform. Both primary and secondary data were used for the study. Secondary data relating to stakeholder participation and commodity-wise trade were collected for the period 2016-17 to 2023-24 from the e-NAM portal and the Department of Agricultural Marketing, Telangana. Primary data were collected from 100 farmers across five selected e-NAM markets using a structured interview schedule. The data were analysed using descriptive statistics, Compound Annual Growth Rate (CAGR) and the Garrett ranking technique. The results revealed that out of 197 regulated markets in Telangana, only 57 markets (28.93%) have been integrated under e-NAM. The platform has registered 18.23 lakh farmers, 6,371 traders, 5,161 commission agents and 137 Farmer Producer Organizations (FPOs). During the period, 2016-17 to 2023-24, a total of 64.68 lakh tonnes of commodities valued in Rs 23,637.6 crore were traded through e-NAM. Commodity-wise analysis shows that paddy was found to be high in traded volume, whereas turmeric, chilli and cotton account for a higher share in trade value. The compound annual growth rate of the value of trade was positive and significant (8.69%). Inter-mandi trade was more active compared to interstate trade, which remained limited. The study also identified lack of digital literacy, inadequate understanding of e-NAM procedures and dependence on commission agents as the major constraints faced by farmers. The findings suggest that strengthening digital awareness, improving infrastructure and expanding market integration are essential for enhancing the effectiveness of the e-NAM platform in Telangana.	Comment by HP: This part does not required introduction 
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Introduction
India’s agricultural marketing system has progressively transformed under the influence of policy reforms, institutional development and technological change. In the early period, agricultural trade occurred mainly in informal village markets, where local traders and moneylenders dominated transactions. Due to the lack of regulation and standardized practices, small farmers often faced unfair pricing, improper weighing and heavy dependence on intermediaries for selling their produce. To address these issues, state governments introduced the Agricultural Produce Marketing Committee (APMC) Acts in the 1950s and 1960s to promote fair pricing, transparency, and regulated trade. However, APMC markets allowed participation only by licensed traders through open auctions, thereby restricting competition. Over the years, insufficient reforms, slow adoption of technology and limited involvement of the private sector have diminished the overall efficiency of the market. This situation encouraged collusion, under-weighment, delayed payments and excessive deductions by traders, and commission agents. Consequently, despite the existence of regulated markets, farmers often received lower prices, particularly during peak harvest seasons (Chand, 2016; Reddy, 2018). To overcome existing problems in agricultural marketing, a major reform was introduced in 2003 through the Model APMC (Development and Regulation) Act. This reform sought to reduce restrictions on private investment for infrastructure, encourage alternative marketing channels and promote competition in agricultural markets. Although the reform was carried out irregularly and did not adequately support farmers, it led to more intermediaries, insufficient market information, increased marketing expenses and limited transparency, ultimately intensifying malpractices affecting farmers. To address this issues, though improved information and communication technologies were introduced to enhance transparency in agribusiness and support informed decision-making in agricultural marketing particularly through real-time price dissemination and effective spot price discovery the system has not yet achieved full operational efficiency (Dey, 2016). An attempt was made in this direction by Government of Karnataka by implementing reforms in market structure and devising innovative practices to improve agriculture market and competitiveness (Chand, 2016). Based on this experience, to achieve transparency and price determination with technology enabled environment, Government of India, implemented e-National Agricultural market (e-NAM) in 2016 which is in line with famous Karnataka model of e-trading i.e. Rashtriya e-Market Service (ReMS) (Raghavendra et al. 2023).


Electronic National Agriculture Market (e-NAM) 
The Government of India introduced the electronic National Agriculture Market (e-NAM) on 14th April 2016, a digital initiative to integrate the country’s wholesale markets (APMCs) into a unified online platform to address challenges in the agricultural marketing system (Bisen and Kumar, 2018). The National Agriculture Market (e-NAM) is entirely funded by the Central Government and is carried out by the Small Farmers Agribusiness Consortium (SFAC) under the Ministry of Agriculture and Farmers Welfare. For the implementation of e-NAM, the Small Farmers Agribusiness Consortium (SFAC) appoints a strategic partner through its executive committee, which is headed by the Secretary of the Department of Agriculture, Cooperation and Farmers Welfare (DAC&FW). The Directorate of Marketing and Inspection (DMI) offers technical assistance in commodity standardization and assaying, while the National Informatics Centre (NIC) manages the hosting infrastructure. State governments and marketing boards facilitate storage, warehousing, regulatory oversight and dispute resolution within APMC markets. The concept behind the e-Platform for National Agricultural Market (e-NAM) originated with the unified online agricultural market, but it was a physical market at the back end. The primary objective of e-NAM is to facilitate transparent price discovery based on the demand and quality of the produce, promote competitive online bidding, reduce the role of middlemen, information asymmetry and expand market access for farmers beyond their local mandis, ensuring instant online payment (Chand, 2016; NITI Aayog, 2020). It also provides all the information on prices, arrivals and trade offers for available commodities. By enabling these activities, e-NAM can strengthen marketing efficiency, potentially increasing farmers income through fair prices for their produce. 
  In India, during the launch of e-NAM in 2016, 21 APMCs from eight states were linked to the e-NAM portal. Currently, in 2025, a total of 1522 APMCS have been integrated under e-NAM across 23 states and 4 UTs, serving 179.41 lakh farmers, 2.67 lakh traders, 1.16 lakh commission agents, 4,518 FPOs, and 79 service providers. Telangana is recognized as one of the leading states in the implementation of electronic agricultural marketing (Jabeen et al., 2024).  In Telangana, the e-NAM scheme was introduced in 2016, initially integrating five APMCs, Warangal, Hyderabad, Nizamabad, Badepally and Thirumalagiri. Subsequently, 39 additional APMCs were integrated under e-NAM, bringing the total number of APMCs covered in the first phase to 44. In 2025, 57 APMCs under the e-NAM scheme out of 197 markets and 87 sub-yards in the state are integrated with e-NAM. Telangana holds the tenth position at the national level in terms of the number of markets integrated under the National Agriculture Market (e-NAM) scheme. Currently, in Telangana, 18.23 lakh farmers, 6,371 traders, 5,161 commission agents and 137 FPOs are registered on this platform. Major commodities traded include paddy, maize, turmeric, chilli, cotton, and red gram. From 2016 to 2024, e-NAM facilitated the trade of 64.68 lakh tonnes valued at ₹23,637.67 crore, reflecting its growing role in improving market access and transparency. Even though all integrated markets across the state are following e-NAM, with varying success rates, a few market-related activities are still done traditionally, which has reduced the full utilization of the e-NAM platform. In this context, the present study was undertaken to assess the progress of e-trading through the e-NAM platform in Telangana state and to identify the constraints faced by farmers in participating in the same.
 Methodology	Comment by HP: Summarise your methodology from data collection to data analysis
 For the present study, both primary and secondary data was collected. Secondary data were collected from the National Agriculture Market (e-NAM) website and the Department of Agricultural Marketing in Telangana. The data includes the number of markets integrated with e-NAM, as well as the number of farmers, traders, commission agents, FPOs, service providers registered under e-NAM, volume and value of quantity traded through e-NAM. The data was collected from 2016-17 to 2023-24. The collected data were analysed using Compound Annual Growth Rate (CAGR) and descriptive statistics. Primary data was collected from five e-NAM markets, namely Suryapet, Badepally, Khammam, Hyderabad and Nizamabad. The 20 registered farmers were randomly selected from each e-NAM market, making a total sample of 100. Primary data were collected through personal interviews using a well-structured, pre-tested schedule to identify the constraints faced by them in participating in e-trading through the e-NAM platform.  The collected data was analysed by using the Garett ranking technique.	Comment by HP: Which year ?	Comment by HP: How do you select 100 respondents from which population ?
Compound Annual Growth Rate (CAGR)
 To analyse growth trends in volume and value of the quantity traded in e-NAM. The compounded annual growth rates were worked out for the period 2016-17 to 2023-24 by using the following formula.
Yt = abteu
Log transformation of the above function is
lnYt = ln a + t (ln b) + u
ln b = ln (1+r)
b = 1+r, r = b – 1 and r = [Antilog (ln b) – 1]
The compound growth rates were calculated by using the formula
CGR (%) = r × 100
 Where, Yt = volume of quantity traded, value of quantity traded t, t = Time variable, 
a = Constant, u = error term, ln b = Regression coefficient of time, r = CGR 
	The significance of these compound growth rates was tested at 1 per cent, 5 per cent, and 10 per cent levels of significance by using Student’s t-test. If the calculated t-value was greater than the table t-value, then the growth rate was significant and vice versa.
Garrett’s ranking technique
The Garrett ranking technique was employed to prioritize the constraints faced by farmers in using the e-NAM platform. This method is extensively used in agricultural and social science research to convert subjective rankings into quantitative scores, enabling meaningful comparisons among constraints (Garrett & Woodworth, 1969). Under this method, farmers were asked to rank the constraints according to the severity of problems encountered while using the e-NAM platform. As simple ranking techniques do not adequately capture relative importance, the Garrett Ranking Method was applied to obtain more reliable results (Singh et al., 2018).	Comment by HP: Old ?
The ranks assigned by respondents were converted into percent positions using the following formula:
                             Percent Position =      *100
Where, Rij = Ranking given to the ith attribute by the jth individual 
 Nj = Number of attributes ranked by the jth individual
 The calculated percent positions were transformed into Garrett scores with the help of Garrett’s conversion table. These scores reflected the relative importance of each constraint as farmers. The individual Garrett scores for each constraint were summed across all respondents and divided by the total number of respondents to obtain the mean Garrett score (Kumar et al.2020). Finally, the constraints were ranked based on their mean Garrett scores. The constraint with the highest mean score was considered the most severe, while the constraint with the lowest mean score was considered the least severe.



Results and Discussion
[bookmark: _Hlk223613917]Table 1. District-wise APMCs covered under e-NAM in Telangana 	Comment by HP: The table should be scientific, source with year ? 
	
S. No
	
District
	Number of regulated markets
	Number of Markets covered under 
e-NAM
 from 2016 to 2025
	% coverage of markets under e-NAM

	1
	Adilabad
	5
	2
	40.00

	2
	Badradri (Kothagudem)
	6
	0
	0.00

	3
	Hanmakonda
	3
	0
	0.00

	4
	Hyderabad
	3
	3
	100.00

	5
	Jagityal
	12
	3
	25.00

	6
	Jayashankar (Bhupalapalli)
	3
	0
	0.00

	7
	Jangaon
	4
	1
	25.00

	8
	Jogulamba (Gadwal)
	2
	1
	50.00

	9
	Kamareddy
	10
	2
	20.00

	10
	Karimnagar
	8
	4
	50.00

	11
	Khammam
	5
	2
	40.00

	12
	Komaram Bheem (Asifabad)
	3
	0
	0.00

	13
	Mahabubabad
	3
	2
	67.00

	14
	Mahabubnagar
	5
	5
	100.00

	15
	Mancherial
	5
	0
	0.00

	16
	Medak
	6
	0
	0.00

	17
	Medchal (Malkajgiri)
	2
	0
	0.00

	18
	Mulugu
	1
	0
	0.00

	19
	Nagarkurnool
	6
	3
	50.00

	20
	Nalgonda
	11
	4
	36.00

	21
	Narayanpet
	3
	1
	33.00

	22
	Nirmal
	5
	1
	20.00

	23
	Nizamabad
	7
	1
	14.00

	24
	Peddapalli
	9
	1
	11.00

	25
	Rajanna (Sircilla)
	10
	0
	0.00

	26
	Rangareddy
	9
	3
	33.00

	27
	Sanga Reddy
	8
	4
	50.00

	28
	Siddipet
	14
	3
	21.00

	29
	Suryapet
	6
	2
	33.00

	30
	Vikarabad
	9
	3
	33.00

	31
	Wanaparthy
	5
	3
	60.00

	32
	Warangal
	4
	3
	75.00

	33
	Yadadri (Bhongir)
	5
	0
	0.00

	Total
	197
	57
	28.93



 The district-wise Agricultural Produce Market Committees (APMCs) integrated under the National Agriculture Market (e-NAM) in Telangana during the period of 2016 to 2025 are presented in Table 1. The findings reveal that in Telangana, there are 197 regulated markets, out of that only 57 have been integrated into e-NAM, representing 28.93 per cent of the total regulated markets. This indicates that less than one-third of the markets in a state were brought under the electronic trading system during the period 2016 to 2025, reflecting a moderate level of digital transformation in agricultural marketing. The results also showed variations in the adoption of the electronic marketing platform across districts. The highest level of integration was observed in Mahabubnagar and Hyderabad districts, where 100 per cent of regulated markets were integrated under e-NAM. Whereas in Warangal three markets are integrated accounting for 75 per cent, followed by two markets in Mahabubabad (67 %) and three markets in Wanaparthy markets (60%). Districts such as Karimnagar, Jogulamba (Gadwal), Nagarkurnool and Sanga Reddy districts share 50 per cent each, indicating a relatively strong level of digital market adoption in these regions. A medium level of market integration was observed in Adilabad and Khammam 40 per cent each, while Nalgonda recorded 36 per cent. Districts such as Narayanpet, Rangareddy, Suryapet and Vikarabad reported 33 per cent each. Lower levels of integration were found in Jagityal and Jangaon 25 per cent each, Siddipet 21 per cent, Kamareddy and Nirmal 20 per cent each and Nizamabad 14 per cent. The least integration among partially covered districts was recorded in Peddapalli, with only 11 percent of markets integrated. In contrast, a considerable number of districts reported no integration of regulated markets under e-NAM during the study period including Badradri (Kothagudem), Hanmakonda, Jayashankar (Bhupalapalli), Komaram Bheem (Asifabad), Mancherial, Medak, Medchal (Malkajgiri), Mulugu, Rajanna (Sircilla) and Yadadri (Bhongir). 
[bookmark: _Hlk223613993]Table 2. Details of stakeholder participation under e-NAM in Telangana 2016-17 to 2024-25 	Comment by HP: The table is not scientific, explicit, separate the years with each ranking or figures
	Stakeholders (No.)
	Telangana

	Farmers 
	18.23 (lakh) 

	Traders registered 
	6,371 

	Commission Agents (CAs) 
	5,161 

	FPOs
	137 

	Stakeholders 
	18.35 (lakh)


Source: e-nam.gov.in	Comment by HP: Year is missing , e- NAM 	Comment by HP: Year ? also correct as above
The details of stakeholders participation under the National Agriculture Market (e-NAM) in Telangana are presented in Table 2. The state has an estimated 65 lakh farmers, however, only 18.23 lakh farmers have registered and actively participated in trading activities through the e-NAM platform since its implementation. This indicates that a significant proportion of the farming community is yet to be integrated into the digital marketing framework. Apart from farmers, the platform has facilitated the registration of 6,371 traders and 5,161 commission agents, who play a crucial role in price discovery, bidding and transaction facilitation within the electronic market system. Additionally, 137 Farmer-Producer Organizations (FPOs) have enrolled, enabling collective marketing and improved bargaining power for small and marginal farmers. Altogether, these categories accounts for 18.35 lakh stakeholders participating in e-NAM operations across the state. The data indicates that stakeholder participation in the digital agricultural marketing system of Telangana is increasing steadily, though it continues to develop and has not yet reached its full potential.	Comment by HP: stakeholder‘s
[bookmark: _Hlk223614062]Table 3. Commodities-wise markets covered under e-NAM	Comment by HP: Not scientific and no source of the information
	S. No
	Major
commodities
	Markets covered under e-NAM

	1
	Paddy
	Suryapet, Tirumalagiri, Kesamudram, Jangaon, Badepally, Narayanpet, Shadnagar, Mahabubabad, Nawabpet, Devarakandra, Gadwal, Chappadandi, Jagityal and Mahabubnagar (14).

	2
	Maize
	Kesamudram, Badepally, Warangal, Mahabubabad, Vikarabad, Jagtial, Siddipet, Pargi, Nagarkurnool, Choppadandi, Narsampet, Zaheerabad, Bhainsa, Nawabpet and Nizamabad (15).

	3
	Turmeric
	Nizamabad, Matpally, Kesamudram, Vikarabad, Bhainsa, Jagtial, Sadasivapet, Pargi, Warangal and Gollapally (10).

	4
	Cotton
	Khammam, Peddapalli, Kesamudram, Mahabubabad, Badepally, Enkoor, Karimnagar, Gajwel, Jammikunta, Madnoor Parkal and Suraypet (12).

	5
	Chilli
	Hyderabad, Mahabubabad, Kesamudram, Bhainsa, Eknoor, Jangaon, Sadasivpet and Zaheerabad (8).

	6
	Red gram
	Tandur, Narayanpet, Zaheerabad, Tirumalagiri, Suryapet, Vikarabad, Warangal, Badepally, Bhainsa, Choppadandi, Gadwal, Jangaon, Karimnagar, Kesamudram, Khammam, Mahabubabad, Pargi, Nizamabad, Sadasivpet, Siddipet, Nawabpet and Vatpally (22).



 In Telangana, the major crops grown were paddy, maize, turmeric, cotton, chilli and red gram, which constitute a substantial share of the state’s agricultural economy.  Since these crops account for a large share of production and market arrivals, they naturally dominate trading activities in regulated markets. The same commodities also represent the major produce traded through the National Agriculture Market (e-NAM) platform across different regulated markets in the state. Among the 57 markets integrated with e-NAM, the commodity-wise distribution of major markets covered under the platform is presented in Table 3.
Among these commodities, paddy was traded in 14 e-NAM markets, including Suryapet, Tirumalagiri, Kesamudram, Jangaon, Badepally, Narayanpet, Shadnagar, Mahabubabad, Nawabpet, Devarakonda, Gadwal, Choppadandi, Jagityal and Mahabubnagar. Maize was traded in 15 e-NAM markets such as Kesamudram, Badepally, Warangal, Mahabubabad, Vikarabad, Jagtial, Siddipet, Pargi, Nagarkurnool, Choppadandi, Narsampet, Zaheerabad, Bhainsa, Nawabpet and Nizamabad. Turmeric was covered under 10 e-NAM markets include Nizamabad, Matpally, Kesamudram, Vikarabad, Bhainsa, Jagtial, Sadasivapet, Pargi, Warangal and Gollapally. Cotton was traded in 12 e-NAM markets such as Khammam, Peddapalli, Kesamudram, Mahabubabad, Badepally, Enkoor, Karimnagar, Gajwel, Jammikunta, Madnoor, Parkal and Suryapet. Chilli was traded in 8 markets, including Hyderabad, Mahabubabad, Kesamudram, Bhainsa, Enkoor, Jangaon, Sadasivpet and Zaheerabad. Red gram has the widest coverage under e-NAM, with 22 markets participating in e-trade, were Tandur, Narayanpet, Zaheerabad, Tirumalagiri, Suryapet, Vikarabad, Warangal, Badepally, Bhainsa, Choppadandi, Gadwal, Jangaon, Karimnagar, Kesamudram, Khammam, Mahabubabad, Pargi, Nizamabad, Sadasivpet, Siddipet, Nawabpet and Vatpally. It was concluded that major crops such as paddy, maize, turmeric, cotton, chilli and red gram are widely traded in several e-NAM integrated markets in Telangana. Among these commodities, red gram has the highest market coverage, followed by maize and paddy, indicating their widespread cultivation and higher arrivals in regulated markets. Cotton and turmeric are also traded in a considerable number of markets because they are important commercial crops with strong demand from processing industries and domestic as well as export markets. In contrast, chilli was traded in relatively fewer markets as its cultivation is concentrated in specific regions where production and arrivals are comparatively higher. This pattern indicates that the extent of e-NAM trading across markets largely depends on factors such as the level of crop production, regional specialization, market arrivals and demand for the commodities. Overall, these crops play a crucial role in strengthening agricultural marketing by enhancing trade activities, improving price discovery and promoting transparent transactions through the e-NAM platform in Telangana.
[bookmark: _Hlk223614142]Table 4. Major commodities traded under e-NAM in Telangana. 	Comment by HP: No source and the table is not scientific ? 
	
S. No
	
Major commodities
	2016-17 to 2023-24

	
	
	 Volume of quantity traded
(Lakh tonnes)
	Value of quantity traded
(Rs Crore)

	1
	Paddy
	25.63
(39.62)
	4504.95
(19.05)

	2
	Maize
	8.26
(12.82)
	1385.83
(5.86)

	3
	Turmeric
	7.21
(11.14)
	4320.64
(18.27)

	4
	Cotton
	5.45
(8.42)
	2992.74
(12.66)

	5
	Chilli
	3.34
(5.16)
	3007.33
(12.72)

	6
	Red gram
	2.80
(4.33)
	1604.0
(6.78) 

	Total
	64.68
	23637.67



The traded details of the major commodities under the National Agriculture Market (e-NAM) in Telangana from 2016–17 to 2023–24 are presented in Table 4. It was observed that 64.68 lakh tonnes of quantity of all commodities were traded through e-NAM. Out of that 25.63 lakh tonnes of volume of quantity traded was found to be high in paddy, accounting for 39.62 per cent. 8.26 lakh tonnes of maize (12.82%) and 7.21 lakh tonnes of turmeric (11.14%).  5.45 lakh tonnes of cotton accounts for 8.42 percent, while 3.34 lakh tonnes of chilli 5.16 percent. Red gram registered the lowest traded volume among the selected commodities, with 2.80 lakh tonnes (4.33%). In terms of total value of quantity traded through the e-NAM platform was Rs 23637.67 crore. Out of that 4,504.95 crore, the value of trade was found to be high in paddy, accounting for 19.05 per cent. The Rs. 4,320.64 crore value of turmeric trade accounts for 18.27 percent, reflecting its high market price despite comparatively lower volume. Value of trade in chilli was Rs. 3,007.33 crore, accounting for 12.72%, marginally higher than the cotton value of trade, Rs. 2,992.74 crore (12.66%). Red gram value of trade was Rs. 1,604.00 crore (6.78%), while maize recorded the lowest traded value among all the major commodities in Rs. 1,385.83 crore (5.86%). The results also indicate that paddy dominates in terms of quantity traded, due to its strong production base in the state. However, in terms of trade value, turmeric, chilli and cotton contribute significantly, indicating higher price realization compared to staple crops. Maize also records a notable share in volume but a relatively lower share in value. Overall, the results suggest that while staple crops lead in physical trade, commercial crops play a crucial role in generating higher market value under the e-NAM platform.
[bookmark: _Hlk223614211]Table 5. Compound annual growth rate of volume and value of quantity traded under e-NAM in Telangana	Comment by HP: No source and not a scientific table
	Period
	Particulars
	CAGR (%)

	
2016-17 to 2023-24
	
	Telangana

	
	Volume of quantity traded 
	3.33NS

	
	Value of quantity traded
	8.69**


Note: **Significant at 10 % level of probability. 
	The growth rates of the volume and value of quantity traded under the National Agriculture Market (e-NAM) in Telangana from 2016-17 to 2023-24 are presented in Table 5. It was observed that the value of quantity traded through the e-NAM platform in Telangana was found to be 8.69 per cent, positive and significant at the 10 per cent level of significance. This suggests that the overall monetary value of transactions carried out through the platform has increased steadily during the study period. Whereas the growth rate of the volume of quantity traded under e-NAM in Telangana was found to be 3.33 per cent, which was statistically non-significant. This indicates that although the quantity of commodities traded through the platform has shown some increase, the growth has not been strong enough to be considered statistically significant during the study period. Volume and value of the quantity traded in a state are presented in the figure. 

[bookmark: _Hlk223614285]Fig. 1: Volume and value of quantity traded under e-NAM in Telangana.
Table 6. Details of commodity-wise inter mandi trade in Telangana from 2016-17 to 2023-24 	Comment by HP: Not a scientific ?
	S. No
	Major Commodities
	No. of Traders Participated
	No. of Lots Traded
	Trade Qty (MT)
	Trade Value (Cr)

	1
	Paddy
	106
(29.78)
	12326
(16.44)
	24072.51
(33.65)
	44.75
(15.01)

	2
	Maize
	40
(11.24)
	9284
(12.39)
	20320.57
(28.41)
	40.91
(13.72)

	3
	Turmeric
	44
(12.36)
	2906
(3.88)
	1674.68
(2.34)
	10.94
(3.67)

	4
	Cotton
	12
(3.37)
	6140
(8.19)
	2238.29
(3.13)
	15.63
(5.24)

	5
	Chilli
	30
(8.43)
	15165
(20.23)
	5904.66
(8.25)
	76.38
(25.62)

	6
	Red Gram
	23
(6.46)
	
6756
(9.01)

	2930.82
(4.10)
	21.40
(7.18)

	Total
(All commodities)
	356
(100)
	74957
(100.0)
	71529.95
(100.0)
	298.15
(100.0)


	 The commodity-wise analysis of inter-mandi trade conducted through the National Agriculture Market (e-NAM) in Telangana from 2016 to 2024 was presented in Table 6. The results revealed the relative performance of major agricultural commodities in terms of trader participation, number of lots traded, trade quantity and trasde value. During the study period, a total of 356 traders participated in inter-mandi trade, facilitating transactions of 74,957 lots, with an aggregate quantity of 71,529.95 metric tonnes (MT) and a total trade value of Rs 298.152 crore.
	Among all the selected commodities, paddy emerged as the leading commodity in inter-mandi trade, with 106 traders participated, accounts for 29.78 per cent of the total number of traders, followed by 44 traders in turmeric, which shares (12.36%), 40 traders (11.24%) in maize, 30 traders (8.43%) in chilli, 23 traders (6.46%) in red gram and 12 traders (3.37%) in cotton, respectively. The total number of inter mandi lots traded was 74957, out of that 15,165 lots in chilli accounting for 20.23 per cent, 12,326 lots in paddy which share 16.44%, 9284 lots (12.39%) in maize, 6756 lots (9.01%) in red gram, 6140 lots (8.19%) in cotton and 2906 lots (3.88%) in turmeric. The total volume of quantity traded in Telangana was 71,529.95 MT, out of that the selected commodities was 24072.51 MT volume of quantity traded in paddy found to be high accounting 33.65 per cent followed by 20320.57 MT of maize (28.41%), 5904.66 MT of chilli (8.25%), 2930.82 MT of red gram (4.10%), 2238.29 MT of cotton (3.13%) and 1674.68 MT of turmeric (2.34%) respectively. In terms of the total value of quantity traded was Rs 298.15 crore, out of that 76.384 crore value of trade in chilli found to be high accounting 25.62 per cent, followed by 44.75 crore value of trade in paddy (15.01%), 40.91 crore value of trade in maize (13.72%), 21.10 crore value of trade in red gram (7.18%), 15.63 crore value of trade in cotton (5.24%) and 10.94 crore value of trade in turmeric (3.67%) respectively. Among the selected commodities, paddy shows the highest number of traders, lots traded and volume traded, but with a lower trade value than chilli. Paddy and maize account for a significant share of inter-mandi transactions, while chilli contributes a substantial share to the overall trade value. Other commodities such as turmeric, cotton, and red gram exhibit comparatively moderate levels of participation. The variation in trade performance across commodities due to attributed to differences in cultivation area, price trends, storage and processing facilities, trader interest and market infrastructure. Overall, the findings suggest that inter-mandi trade through e-NAM in Telangana is driven mainly by commercially viable crops with stable demand and better marketing linkages, while other commodities remain limited due to structural and market-related factors.

[bookmark: _Hlk223614361]Table 7. Details of interstate trade in Telangana from 2016-17 to 2023-24	Comment by HP: No source and not scientific

	Origin State/ Mandi(s)
	Destination State/ Mandi(s)
	Commodities
	Volume
(Qtl)
	Value
(Lakh)

	Telangana
	Andhra Pradesh
	Groundnut
	16.56
	0.70

	Gadwal
	Kurnool
	
	
	

	Andhra Pradesh
	Telangana
	Groundnut
	10.08
	0.50

	Kurnool
	Gadwal
	
	
	

	
	
	Total
	26.64
(6.92)
	1.21
(3.45)

	Telangana
	Tamilnadu
	Turmeric
	358.57
(93.08)
	33.89
(96.54)

	Nizamabad
	Madurai
	
	
	

	TOTAL
	385.21
(100.0)
	(35.11 lakh)
(100.0)


	The inter-state trade facilitated through the National Agriculture Market (e-NAM) in Telangana from 2016 to 2024 was presented in Table 7. During this period, inter-state transactions were limited and primarily involved trade between Telangana and Andhra Pradesh (between the Gadwal and Kurnool mandis) for groundnut, between Telangana and Tamil Nadu (between the Nizamabad and Madurai mandis) for turmeric. The total inter-state trade volume during the study period was 385.21 quintals, with a total value of Rs 35.11 lakhs. Out of this, groundnut accounted for 26.64 quintals value of Rs1.21 lakhs, while turmeric constituted the major share with 358.57 quintals value of Rs 33.89 lakhs. The findings indicate that turmeric contributed significantly to inter-state trade, whereas groundnut accounted for only a marginal share. Overall, the extent of inter-state trade remained relatively low compared to inter-mandi trade within the state, possibly due to regulatory differences, logistical barriers, limited buyer participation from other states and infrastructural constraints affecting effective market integration.
Constraints faced by farmers in e-trading through e-NAM
The constraints faced by farmers in adopting the e-NAM platform in Telangana state are presented in the Table 8. Based on the Garrett mean scores, the constraints are ranked. The results revealed that a lack of digital literacy among the farmers ranked first constraint, with a mean score of 73.3.  In the study area, the majority of farmers were small and marginal farmers, with minimal exposure to smartphones, computers and online platforms. This digital gap hinders their ability to access market information, participate in online bidding and execute digital transactions. As e-NAM operates entirely on technology, insufficient digital skills directly reduce farmers’ confidence and participation, making it the most significant obstacle to its effective utilization. Similar findings were reported by Fathima (2019), Sonawane (2020) and Sah (2023). 
Lack of proper understanding of the e-NAM procedures was identified as the second major constraint with a mean score of 70.8. Because many farmers do not clearly understand the operational procedures of e-NAM, including registration, lot creation, quality testing, bidding and payment settlement. The procedural complexity and absence of simplified guidelines create confusion and hesitation. Without proper awareness of step-by-step processes, farmers tend to rely on traditional marketing channels instead of shifting to the electronic platform.  
The third constraint was long-term dependence of farmers on commission agents, with a mean score of 59.6. Due to the fact that most farmers have traditionally relied on commission agents (arthiyas) for accessing credit, marketing assistance and negotiating prices for their produce over time, this established association has resulted in both financial and psychological dependence. As commission agents frequently provide informal loans and ensure immediate cash payments to farmers when needed farmers are often reluctant to shift to the National Agriculture Market (e-NAM), which seeks to minimize intermediary involvement and alter established marketing practices. Similar findings were reported by Bandhavya et al. (2022) and Sah (2023). 
Far-off location of e-NAM Mandis was identified as fourth constraint with a mean score of 56.5. The distant location of e-NAM integrated mandis serves as a major constraint on farmer participation in the National Agriculture Market (e-NAM). In many regions, these markets are located far from rural areas, forcing farmers to incur higher transportation costs and invest additional time to market their produce. Such logistical challenges are particularly burdensome for small and marginal farmers with limited marketable surplus. The high marketing expenses often offset the potential benefits of better price discovery, thereby discouraging active engagement with the platform.
The inadequate availability of assaying facilities was identified as a fifth constraint with a mean score of 54.5. The limited availability of well-established assay laboratories across several mandis constitutes a significant impediment to the effective implementation of the National Agriculture Market (e-NAM). Scientific quality assessment is fundamental to standardized grading and transparent price discovery. However, limited infrastructure often results in delays and inconsistencies in quality certification. The absence of reliable and timely assaying mechanisms adversely affects buyer confidence, constrains competitive bidding and may lead to suboptimal price realization for farmers. Therefore, deficiencies in assaying infrastructure substantially undermine the operational efficiency and credibility of the platform.
Although the platform was introduced to modernize agricultural marketing, regular and well-structured training programmes at the field level are not adequately provided to farmers. Thus, limited training to farmers about e-NAM was identified as sixth constraint a mean score of 52.4. Farmers often have improper practical exposure through demonstrations, awareness programs and hands-on guidance, which affects their understanding of the system. Hence, the lack of continuous support and follow-up assistance lowers farmers confidence in managing digital procedures independently, thereby restricting their effective participation in the electronic marketing platform.
 For trading through e-NAM, farmers need to register. The process requires submission of identification documents, bank account details, aadhaar information and produce-related data, which many farmers find difficult to manage due to their limited literacy and inadequate digital skills. Thus, farmers felt that the process of registration was very much cumbersome and identified as major constraint in participation of e-NAM with a mean score of 48.7. The requirement of accurate documentation, verification procedures and data entry increases the time and effort involved. Procedural delays and technical errors further discourage farmers participation.
Dissatisfaction of farmers with online bidding had a mean score of 47.5. Old-aged farmers are not satisfied with the online bidding mechanism due to unfamiliarity with digital price discovery. They may perceive that online competition does not always guarantee higher prices compared to traditional open auction systems. Limited understanding of real-time bidding dynamics further contributes to mistrust.
Under the quality-based trading system of the National Agriculture Market (e-NAM), produce that does not meet prescribed standards often receives fewer bids or remains unsold.  Farmers with inadequate awareness of grading, storage and post-harvest facilities face difficulty in maintaining quality. Thus, farmers felt that they were unable to sell the poor quality of produce through e-NAM and identified as important ninth constraint with a mean score of 47.0.
 Online payment is an important component of the e-NAM process. Digital transactions require active bank accounts, mobile connectivity and authentication procedures such as OTP verification. The farmers with limited banking literacy expressed their difficulty in digital transactions. Delays in fund transfers, technical errors and network issues further create inconvenience and uncertainty. Moreover, farmers who prefer immediate cash payments often perceive electronic transfers as less accessible and less reliable. These factors collectively reduce their preference for online payment. Thus, difficulty in the online payment process was identified as the tenth constraint with a mean score of 42.0.
Although the National Agriculture Market (e-NAM) aims to create a unified national market, inter-mandi and inter-state trade remains limited in many regions. Due to differences in state rules, logistical problems and low participation of buyers from other areas restrict wider competition. As a result, farmers are unable to fully benefit from better market access and price realization. Thus, limited inter-mandi and inter-state trade was recognised as the eleventh constraint, with a mean score of 37.0
In many rural areas, telecom infrastructure is inadequate, resulting in weak network coverage and slow internet speeds. Frequent power interruptions and reliance on unstable mobile data services further disrupt online activities. Network congestion during peak hours also affects connectivity. These issues make online bidding, registration and payment processes difficult, thereby discouraging farmers from regular participation in the platform. Thus, farmers felt that due to poor internet connectivity, they were unable to participate in the e-NAM process.
[bookmark: _Hlk223614411]  Many farmers rely on institutions for credit, they perceive that linking their bank account details to the digital platform may result in the automatic recovery of outstanding loans from their sale proceeds. This concern, together with limited financial literacy and inadequate understanding of digital payment procedures, discourages them from sharing bank account details during registration and transactions under e-NAM. Thus, farmers fear of loan deductions limits their participation in e-NAM online payments recognized as the last constraint. Similar findings were reported by Geethavani (2019), Sethi (2018), and Maurya et al. (2025).
Table 8. Constraints faced by farmers in e-trading through e-NAM                     (n=100)	Comment by HP: Not scientific table, no source, also revise your mean scores 

	S. No
	Constraints
	Mean Score 
	Rank

	1
	Lack of digital literacy  
	73.3
	Ⅰ

	2
	Lack of proper understanding of e-NAM procedures.  
	70.8
	Ⅱ

	3
	Long-term dependence of farmers on commission agents 
	59.6
	Ⅲ

	4
	Far-off location of e-NAM mandis 
	56.5
	Ⅳ

	5
	Inadequate availability of assaying facilities 
	54.5
	Ⅴ

	6
	Limited training to farmers about e-NAM
	52.4
	Ⅵ

	7
	Cumbersome process of registration 
	48.7
	Ⅶ

	8
	Farmers dissatisfaction with online bidding 
	47.5
	Ⅷ

	9
	Poor-quality produce often goes unsold on e-NAM
	47.0
	Ⅸ

	10
	Difficult in the online payment process
	42.0
	Ⅹ	Comment by HP: Adopt: 1ST , 2nd , 3rd , etc…….	Comment by HP: 

	11
	Limited inter-mandi and inter-state trade  
	37.0
	Ⅺ

	12
	Poor internet connectivity 
	25.3
	Ⅻ

	13
	Farmers fear of loan deductions limits their participation in e-NAM online payments 
	21.8
	ⅫⅠ



  Conclusion	Comment by HP: Re-summarise your conclusion and provide recommendations where necessary
[bookmark: _Hlk223613211]The National Agriculture Market (e-NAM) was introduced to address several structural problems in India’s traditional agricultural marketing system, such as fragmented markets, limited competition, lack of transparency in price discovery and excessive dependence on intermediaries. By integrating Agricultural Produce Market Committees (APMCs) through a unified electronic trading platform, e-NAM aims to create a transparent and competitive marketing environment, provide farmers with wider market access and enable better price realization for their produce. The present study assessed the progress of e-trading through e-NAM in Telangana and examined the participation of stakeholders, trade performance of major commodities and constraints faced by farmers through the e-NAM platform. The findings revealed that out of 197 regulated markets in the state, only 57 markets (28.93%) were integrated under e-NAM, indicating moderate progress in digital agricultural marketing. The platform has facilitated the registration of a considerable number of stakeholders, including 18.23 lakh farmers, 6,371 traders and 5,161 commission agents, though a large proportion of farmers still remain outside the system. Commodity-wise analysis showed that paddy dominated in terms of traded volume, while turmeric, chilli and cotton contributed significantly to the overall trade value due to higher market prices. The compound annual growth rate indicated a positive and significant increase in trade value, while growth in traded volume remained statistically non-significant. Inter-mandi trade was more prominent compared to interstate trade, which remained limited due to logistical, regulatory, and infrastructural constraints. The study also identified major constraints faced by the farmers with e-NAM, such as a lack of digital literacy, inadequate understanding of e-NAM procedures, and long-term dependence on commission agents, far-off location of e-NAM mandis, inadequate availability of assaying facilities and limited training to farmers about e-NAM, which restricts farmers active participation. Therefore, strengthening digital awareness, improving market infrastructure, simplifying operational procedures and encouraging wider stakeholder participation are essential for enhancing the effectiveness of the e-NAM platform and achieving a more transparent, competitive, and efficient agricultural marketing system in Telangana. 
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