


Exploring Operational Dynamics, Infrastructure Gaps and Strategic Interventions in Azadpur Mandi, Delhi, India


ABSTRACT
Background: Efficient market disposal of agricultural produce is time centric interventions to preserve basic intent of quality in it. In this regard, supportive infrastructure across the supply chain and more particularly, at the market yard is quite essential to bring harmony in buying and selling practices and efficient price discovery in the system.
Purpose: Azadpur Mandi, Asia’s largest platform has been facing many routine issues due to overcrowding of agricultural produce, interconnected activities and involvement of large chunk of overcrowded stakeholders in different marketing practices which need timely strategic involvements for better value creation of the consumers and responsive ecosystem at the marketplace. 
Research Methodology and Data Collection: Azadpur Mandi was purposively selected as it is the hub of fresh fruits and vegetables at the northern part of India. Just after the harvesting period, the mandi itself generate plethora of opportunities at the marketplace through various human oriented activities in buying and selling process. The research work dwells under infrastructural attentions, vendor density, intensity of market operations and challenges comes for the stakeholders. Fifty stakeholders, especially wholesalers, commissioner cum wholesalers and retailers were intervened through a structured schedule and data generated were processed through tabulations, frequencies, percentages and Garrett ranking technique.
Findings: There was a surmount arrival of fruits and vegetables over the years at the mandi centre but caused so many remarkable issues related to parking facilities, cleanliness, high market fees, and adequate storage signalled more towards dearth in infrastructural facilities. Hike in vendor density at the market site, opens the requirements of proper parking points and ripening chambers to store the commodities that comes to the market.
Conclusions: Timely infrastructural facility is the key to solve many issues at the Azadpur mandi. Without infusions of strategic interventions like desired storage facilities, timely market information and upgraded functionality of available infrastructures, it is very much difficult to add value for the stakeholders who connect with this business ecosystem.
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INTRODUCTION
Indian Agriculture has touched another pinnacle in the global arena by feeding so many bellies by achieving net trade surplus production and among it, rice share about 36 percent in global trade by value and play a key role in supporting global food security (World Bank WITS COMTRADE, 2023). India’s strategic location in global map transform it as future food bowl of the world not only at the production spheres but also at distribution and consumption platform. Still, many more miles have yet to be achieved for the nation when quality of food is concern (Mohanty et al., 2023) followed by farmers’ lower income (Shukla, 2025), drudgery of stakeholders across the supply chain (Singh & Goyal, 2020., Devi, Mehta & Komal, 2024), congestion at market place (Raman et al, 2021., Kumar & Agrawal,2023) and consumer dissent due to spike in product price (Bellemare, 2014). Besides that, havoc in post-harvest losses escalate to 1.53 lakh crore rupees have a negative impact on climate change to carbon credit (Gulati, Das and Nelson, 2024). The gravity of the situations is highly pathetic when it is taken for fruits and vegetables due to lacking of adequate cold chain and requisite infrastructural support both at production point to consumer front (Kumar & Agrawal,2023). In this juncture, government role to set up infrastructure with the support of other private players and entrepreneurs for efficient distribution of agricultural produce is highly essential. So, it is dire necessary to understand detailed routine operations at the market place that will pave the way with positive vibrancy in the business ecosystem.
From the very beginning of systematic agricultural produce disposal, the role of APMC (Agricultural Produce Market Committee) and other stakeholders connect to it are notable and their role over the year becomes critical in changing consumer dynamics. However, growing in numbers of market functionaries in a limited place throw back the situations of unhygienic, congested, and ill atmospheric climate for effective market actions which need strategic interventions at workplace is concern. Without this, the very basic objectives of APMC in price discovery mechanism will be impacted leading to disruptions in market practices, its overall conduct and behaviour.
The present study highlights about Azadpur Mandi’s functional dynamics while disposing fruits and vegetables and simultaneously unveiled different issues confronted by the stakeholders’ during the process. Universally recognized as Asia’s largest wholesale fruit and vegetable market, Azadpur mandi is more than a marketplace and epitomised as a logistical marvel and a socio-economic engine. Its operations are a direct response to the relentless demand of a megacity, and its influence extends far beyond the boundaries of Delhi, reaching deep into the agricultural heartlands of India.  Within Azadpur Mandi, the scale of activity is staggering. Commission agents, wholesalers, and an army of labourers navigate its chaotic yet surprisingly efficient pathways. Trucks arrive in waves, unloading produce sourced from across the country., majorly from Himachal apples to Andhra tomatoes while buyers swarm the auction yards, negotiating prices and securing bulk orders. The produce is then rapidly dispersed to smaller retailers, street vendors, and institutional buyers, forming the final link in the urban food chain. Mapping vendor density, analyzing infrastructure utilization, and capturing stakeholders’ perceptions can reveal hidden bottlenecks and underutilized opportunities. Such insights are essential for designing interventions that optimize vendor allocation, enhance traffic flow, and modernize facilities without displacing the informal systems that underpin the mandi’s resilience.
Azadpur Mandi witnesses the daily arrival of 7,000 to 8,000 tonnes of fruits and vegetables. This arrives primarily via thousands of trucks (estimated 5,000-8,000 trucks daily in peak season) from various parts of India, and sometimes international imports (APMC, 2025). Apples typically arrive from Jammu & Kashmir and Himachal Pradesh. Grapes, pomegranates, and bananas are significant arrivals from Maharashtra. Pineapples and ginger often come from Nagaland and West Bengal. While produce arrives from all over India, surrounding states like Haryana, Uttar Pradesh, and Rajasthan are crucial for green vegetables. Supply is highly seasonal. For instance, the market witnesses a peak season for apples between July and October (Shilpa and Sharma, 2021). Conversely, during off-seasons or adverse weather conditions, arrivals of certain commodities can significantly drop. The supply chain is highly sensitive to disruptions and changing weather events. Unseasonal rains, heatwaves, or droughts directly impact crop yield and transportation, leading to reduced arrivals and price spikes. For example, recent reports indicate a 10-15 percent drop in vegetable arrivals due to weather and logistical issues, increase the prices up to 50 percent, a matter of concern towards efficient management of supply chain of vegetables to its market (Mathur, 2020). Road blockades, fuel price hikes, or labor shortages (e.g., truck drivers, loaders) can severely hamper the inflow of produce (Mahajan & Tomar, 2020). During the COVID-19 lockdowns in 2020, daily arrivals plummeted by 30-35 percent, from 7,000-8,000 tonnes to about 5,000 tonnes, particularly for green vegetables from Sonepat (Citizen Matters Delhi, 2023). Farmers sometimes face challenges in getting fair prices at their local mandis, influencing their decision to send produce to Azadpur, potentially affecting overall supply. Approximately 80 percent of Delhi's retail fruit and vegetable needs are routed through Azadpur Mandi. Beyond Delhi, traders from neighbouring towns and major consuming centres across the northern region (e.g., Punjab, Haryana, parts of Rajasthan and Uttar Pradesh) depend on its supplies. The mandi clocks up to 23,000 transactions per day, reflecting the constant movement of goods from wholesalers to various buyers (Raheja, 2017). 
With this backdrop, the present paper was an attempt to reveal arrival of major agricultural produce and any deviations of it over the years in Azadpur Mandi followed by different infrastructural facility and their functionality. It was again tried to prioritize key physical infrastructural improvements at the Mandi based on stakeholders’ perspectives. Besides that, it was also tried to understand, vendor density in Azadpur Mandi and space occupied by them, intensity of market operations, constraint faced by market functionaries and in the end, supportive strategic measures to tackle all the issues in overall operations.
MATERIALS AND METHODS
Delhi, a vibrant and ever-expanding metropolis, stands as a testament to India's rapid urbanization. With its metropolitan area estimated to house over 34.6 million people in 2025 and continuing to grow at over 2.5 percent annually (Chandra, 2021), the logistical challenge of feeding and supplying this colossal population is immense. At the very heart of this intricate web of consumption and distribution are Delhi's sprawling wholesale markets. Far from being mere points of trade, these markets function as vital arteries, channelling an astonishing diversity of commodities from every corner of India to the countless households, businesses, and institutions that make up the capital. While Azadpur Mandi dominates the discourse for fresh produce, it is part of a larger, interconnected network of specialized wholesale hubs, each playing an indispensable role in sustaining the daily rhythm of life for millions. Located within the North Delhi district, Azadpur Mandi is India’s largest agricultural wholesale market, particularly known for its massive trade in fruits and vegetables. It is managed by the Delhi Agricultural Marketing Board (DAMB) and serves as a central node in the supply chain for fresh produce across northern India.
The present study was conducted in the month of May to June 2025 for fulfilling the academic mandate for the period of 45 days. The primary data were collected through interaction with retailers, wholesalers and commission agents cum wholesalers in Azadpur Mandi, Delhi whereas secondary data were collected from secondary literatures, highlighted in results and discussion part of this paper. In this way, a total 50 samples, comprised 20 retailors, 15 wholesalers and 15 commissioners cum wholesalers were intervened through well-structured and tested schedule through an interview process. Here, retailors were those who directly sold agricultural produce to the customers whereas wholesalers did resale activity and own the produce. Commissioner cum wholesalers were those who had shops in the mandi, owned the agricultural produce and acted as an agent either from buyer or seller or both sides to make the buying and selling activities smooth for the purpose.
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Fig 1 Azadpur Mandi and Its Surrounding Areas
Source: Raman et al (2021)	

Gathered data were analysed through tabulations, descriptive statistics, weighted average mean, and Garrett ranking techniques.
Garrett Ranking Technique
Percent Position = 100 (Rij – 0.5)/Nj
Where
Rij stands for ranks given for the ith factor by the jth individual
   Nj stands for number of items ranked by jth individual
RESULTS AND DISCUSSIONS
Arrivals of fruits and vegetables were consistently at higher trend at Azadpur mandi over the period from 2020-21 to 2023-24, and in 2024-25, it was noted comparatively less in percentage by volume due to availability of data up to January 2025 only. If we observed minutely, fruits arrivals were higher in percentage by volume over the year than the vegetables, might be due to higher perishability than their counter parts that signal the importance of the market for quick disposal (Kumar & Agrawal, 2023). Any delays in the delivery process of fruits and vegetables impacted on quality of the produce (Kaur & Kaur, 2022) which was observed as quite obvious due to congestions at the marketplace and lack of other need based infrastructural facilities. Report says, quality intricated in agricultural produce also deteriorated due to lacking effective sanitations and hygienic parameters undertaken across the supply chain (Alegbeleye et al., 2022), need time centric strategic interventions for better value creation for the consumers. Out of 144 notified commodities, five major commodities were found as apple and mango in fruits and potato, onion and tomato in vegetable categories (Raman et al., 2021, APMC, 2025). Apples from Himachal Pradesh and Jammu & Kashmir comes to the mandi in the season and Potato from the Uttar Pradesh, Punjab and Himachal Pradesh also come to Delhi market hugely just after their harvesting period. Needless to say, these particular commodities are lumpy in nature, seasonal, perishable, unstandardized and bulky, needs efficient distribution pattern with quality adherence for generating value for the stakeholders.
Table 1 Arrival of Agricultural Produce during last 5 Years including sub-yards
	Year
	Fruit
(In lakh tons)
	Vegetable
(In lakh tons)
	Total
(In lakh tons)

	2020-21
	17.07
(45.79)
	20.21
(54.21)
	37.28
(100.00)

	2021-22
	19.01
(46.81)
	21.60
(53.19)
	40.61
(100.00)

	2022-23
	21.51
(50.60)
	21.00
(49.40)
	42.51
(100.00)

	2023-24
	22.50
(50.31)
	22.22
(49.69)
	44.72
(100.00)

	2024-25
	19.60
(50.65)
	19.10
(49.35)
	38.70
(100.00)


Parenthesis in the bracket highlighted percentage position of fruits and vegetables in the particular year
Source: Azadpur (MNI), Delhi
Note: The data for the year 2024-25 is up to January 2025.

While, disposal and distribution of fruits and vegetables were at the top notch, the constraints highlighted by the intermediaries in the value chain of fruits and vegetables in Azadapur Mandi was also very much pertinent. Lack of parking facility and traffics in and across the mandi came as major deterrents in this regard that created annoyance, irritations, and inefficiency in the buying and selling practices (table 2). Meanwhile, cleanliness of the mandi was another issue that were found against effective disposal of commodities, especially fruits and vegetables. Under normal conditions, it was also reported that severe congestions, encroachment, lack of designated parking, absence of pedestrian infrastructure, unsafe, saline, foul smelling drinking water, overflowing sewage, littered lanes, and broken & unhygienic creates an apathetic environment in the marketplace (Singh,2018., Nuthalapati et al., 2020). However, the presence of approximately 4,000 daily active vendors within Azadpur mandi represents the sheer human force dedicated to facilitating the agricultural produce, but improper management generates troublesome atmosphere in the marketplace (Raman et al., 2021). Needless to say, it was derived that approximately 15.7 vendors of Azadpur mandi per 10,000 residents of North Delhi were addressed the demands agricultural produce through buying and selling process (APMC, 2025).
              Table 2 constraints highlighted by the intermediaries at Azadpur Mandi
	    Constraints
	    Mean Score
	      Rank

	Parking facilities & vehicular traffic
	69.12
	I

	Cleanliness of the mandi
	62.14
	II

	Competition among themselves
	55.86
	III

	High market fees for space
	46.57
	IV

	Tariff & International regulations
	38.65
	V

	Storage facilities for produce
	27.66
	VI



As study moved on, it was observed that infrastructure bottlenecks (physical & human resource) were major issues to be understood deeply for sound operations management of agricultural produce at the site. The assessment of physical infrastructure at Azadpur Mandi, based on stakeholders’ perceptions and aligned with the National Horticulture Mission (NHM) infrastructure guidelines, reveals a mixed scenario of operational strengths, structural inadequacies, and critical infrastructure gaps were there at the site (Cooling India, 2018). The availability assessment shows that Azadpur mandi possesses most of the basic and essential infrastructure required for routine market operations. Auction platforms, weighbridges, cold storage units, covered storage facilities, sorting–grading–packing units, price display boards, and phyto-sanitary/fumigation facilities were reported as available and functional (table 3). These facilities support essential market functions such as fair weighing, price discovery, produce handling, and basic quality maintenance.
However, several facilities, though available, were reported to be poorly functional or inadequate (table 3). Stakeholders highlighted different issues in context to internal roads, toilets and sanitation, drinking water points, parking areas, and waste disposal systems. These facilities suffer from chronic under-maintenance, congestion, unhygienic conditions, and insufficient capacity (table 3). Their limited effectiveness undermines daily operations and increases transaction costs.

Table 3 Availability of Infrastructure Facilities at Azadpur Mandi
	Parameters
	Available
	Available but Poorly functional or not adequate
	Not Available

	Auction Platform
	✓
	 
	 

	Weighbridges
	✓
	 
	 

	Warehouses and Cold storages
	✓
	 
	 

	Sorting
	✓
	 
	 

	Grading Washing
	✓
	 
	 

	Packing
	✓
	 
	 

	Waxing
	✓
	 
	 

	Labelling
	✓
	 
	 

	Price Display Board
	✓
	 
	 

	Parking
	 
	✓
	 

	Internal Road
	 
	✓
	 

	Drinking Water
	 
	✓
	 

	Toilet
	 
	✓
	 

	Waste Disposal
	 
	✓
	 

	Temperature controlled warehouses
	 
	✓
	 

	Phytosanitary Facility
	 
	✓
	 

	Fumigation facility 
	 
	✓
	 

	Pre-cooling Units
	 
	 
	✓

	Ripening Chamber
	 
	 
	✓

	Cold Chain/Refer vans
	 
	 
	✓

	Vehicle fueling Services
	 
	 
	✓



A third category of facilities i.e. advanced post-harvest and logistic infrastructure that was found entirely lacking. These include pre-cooling units, ripening chambers, temperature-controlled warehouses, refrigerated vans, and vehicle fuelling services (table 3). The absence of these facilities restricts the mandi’s ability to support modern value-chain requirements, limits shelf-life extension and reduces export competitiveness.
The functionality scores provide deeper insight into the operational performance of the available infrastructure. The higher ratings for weighbridge (3.17), cold storage facilities (3.06), and auction platform (3.04) reflected their criticality to daily bulk transactions and stakeholder dependence. Facilities such as covered storage/warehouses (2.6) and loading/unloading bays (2.0) were moderately functional (fig 2).
	Fig 2 highlighting functionality of infrastructure from respondent’s response

These facilities face issues of congestion, inconsistent access, and insufficient capacity during peak hours. The other parameters in the list showed poorly performed indicators highlighted that severe weaknesses in basic amenities and market infrastructure. Poor sanitation, inadequate drainage, unhygienic waste accumulation, broken internal roads, and insufficient parking were persistent concerns that directly affected market efficiency, stakeholder health, and the working environment (fig 2). These findings are consistent with respondent feedback highlighting operational disruptions, congestion, and increased transaction time caused by these low-functioning facilities (Negi & Anand, 2019).
Addressing different issues for better strategic interventions, it was necessary to understand vendor density in the Azadpur mandi as it was paramount for assessing space utilization, identifying critical areas of congestion, and formulating effective planning interventions within a sprawling market complex. This analysis quantifies the intensity of vendor presence across various operational blocks, providing a standardized measure for comparison and highlighting specific spatial challenges. As highlighted, block A, with the largest number of vendors in this scenario, showed the highest density among the blocks (table 4). This suggested an extremely active and potentially highly congested zone. Such a density indicated intensive use of space, likely accommodating a mix of permanent and numerous temporary stalls. This area would invariably face significant challenges related to movement, waste management, and access during peak operational hours.

Table 4 Vendor density in Azadpur
	Characteristics
	Block A
	Block B
	Block C
	Block D

	Vendor Count
	1500 vendors
	1000 vendors
	1000 vendors
	500 vendors

	Assumed Area
	25 acres
	20 acres
	20 acres
	15 acres

	Calculated Density (vendors/sq.m)
	≈ 0.0148 
	≈0.0124
	≈0.0124
	≈0.0082

	Normalised Density
	1.48 vendors.100 sq.m
	1.24 vendors.100 sq.m
	1.24 vendors.100 sq.m
	0.82 vendors.100 sq.m


Source: Azadpur APMC (2025)
Block B also demonstrated a very high density, comparable to the overall mandi average but still indicative of significant operational intensity within its assumed area (table 4). This concentration of 1000 vendors implied a bustling environment where space management and crowd control were paramount to ensure smooth trading activities and prevent bottlenecks. With an identical vendor count and assumed area as block B, block C naturally exhibited the same high density. This reinforces the idea that these blocks represented core operational zones with a high concentration of trading activity. Any unique challenges in block C would likely stem from the specific commodities traded or vendor types, rather than just raw density. Block D, despite having 500 vendors, demonstrated the lowest density among the blocks, primarily due to its significant assumed area relative to its vendor count (table 4). This lower concentration might characterize peripheral sections, areas designated for very specialized bulk trade, or zones that were less intensely developed for high-volume daily retail or wholesale activity. While it offers more spatial freedom per vendor, it might also indicate areas that were currently underutilized relative to the overall market potential or cater to a distinct operational niche within the mandi.
Perusal table 5 highlighted that a significant portion of vendors, 18 out of 50 (36.00 %), explicitly reported their operational space as "Congested”. This highlights a major challenge in efficient operations, likely leading to difficulties in movement, display, and transaction processing. Almost an equal number, 17 out of 50 (34.00%), perceive their space as "Adequate." This suggests that while congestion was a problem, it was not universal, and certain areas or types of vendors might be operating with sufficient physical space.
                    Table 5 Vendor occupation of space in Azadpur Mandi
	Space Occupied
	Number of Vendors (f)
	Number of Vendors (%)

	Congested
	18
	36

	Adequate
	17
	34

	Shared
	4
	08

	Temporary
	6
	12

	No Fixed Space
	5
	10

	Total
	50
	100



Beyond these two dominant perceptions (table 5), the data also pointed towards the prevalence of non-traditional space arrangements. "Temporary" (06 vendors, 12.00%) indicated a segment of vendors who did not have permanent fixtures, relying on daily allocations or transient spots. "No fixed space" (5 vendors, 10.00%) referred to highly mobile vendors, such as hawkers or pushcart operators, who moved within the mandi without a designated static spot. "Shared" (4 vendors, 8.00%) denoted arrangements where multiple vendors or businesses utilized the same physical shed or area, which can be a strategy for efficient space use but also prone to congestion if not well managed. This distribution immediately flags spatial management as a critical area for intervention within Azadpur Mandi.
To make Azadpur mandi operational in an efficient manner, respondents prioritized the infrastructure areas requiring immediate improvement (table 6). These priorities reflect both the functional shortcomings. Parking emerged as the most critical concern due to extreme congestion, shortage of designated parking spaces, and vehicle spill over onto narrow internal roads (table 6). Poor parking conditions directly contributed to loading delays, increased fuel consumption, and traffic bottlenecks. Ripening chambers were ranked second due to their complete absence in the mandi. Stakeholders expressed the need for scientifically managed ripening systems to improve fruit quality, reduce spoilage, and enhance marketability. Adequate warehousing was essential to protect produce from weather-induced damage and physical losses (table 6). Stakeholders emphasized the need for expansion and modernization of storage facilities, especially during peak arrival seasons.


                  Table 6 prioritise infrastructure areas perceived by the respondents
	Infrastructure facility 
	Average Garrett Score
	Rank

	Parking Facility
	75.60
	I

	Ripening Chamber
	54.44
	II

	Warehousing
	51.18
	III

	Sanitation and Drinking Water
	49.74
	IV

	Cold Chain Facility 
	44.92
	V

	Well Maintained Internal Record
	40.22
	VI

	Pest Control Facilities
	32.82
	VII



Poor hygiene in sanitation blocks, irregular cleaning, broken infrastructure, and unsafe drinking water was repeatedly cited as health hazards. Improving these amenities is critical for ensuring a safer and more efficient working environment. Although cold storage units exist, stakeholders reported issues related to lack of space, costly services, and inconsistent performance. Strengthening cold chain logistics, including refrigerated transport, can substantially reduce post-harvest losses (table 6). Well-maintained internal roads are essential for smooth movement of trucks, laborers, and handcarts. Stakeholders ranked this as a medium-priority improvement due to recurring congestion, potholes, and waterlogging. Although pest control units exist, their coverage and accessibility are limited. Enhanced fumigation and pest management infrastructure is important for minimizing post-harvest losses and ensuring food safety.
CONCLUSION
Growing congestions at Azadpur Mandi, Delhi due to overcrowding of fruits and vegetables along with human interface in different activities, signals towards requirement of basic infrastructural facilities along with their desired functionality for effective dispose of produce to various stakeholders. However, lack of parking facilities, proper cleanliness, dearth in ripening chambers and high vendor densities generate a situation of ill atmospheric for doing efficient business operations. Time comes now to ponder about functionality and desired infrastructural requirements along with effective market information of fruits and vegetable arrivals at the Azadpur mandi site will solve the present issues and derive solutions for effective produce disposal in the future.
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Functionality of Infrastructural Facilities
 

Functionality	2.00
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2

image1.png
7500

90°00E

0N

28°300°N

T190E TT0NE

AZADPUR MANDI AND
INDIA }; £ ITS SURROUNDING AREAS
g
z
7z
8
g
580 0doE A
70
DELHI z
h
zz
=
b y  Pointof Inerest
&g 0 Y5 s sl
7700 TG0E 77100

28°4330N

28420N





