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Abstract 

 

Digital Convenience, evolving lifestyles, and infrastructure improvements have all contributed to the exponential rise in online 

grocery shopping in the Delhi-NCR area, which signifies a dramatic change in urban consumption patterns. Although this change 

makes things easier for consumers and improves logistics, its effects on the environment demand careful consideration.  

This review paper methodically examines how e-grocery platforms are dualistic, weighing emerging sustainability issues against 

possible ecological advantages. The digital grocery system can, on the one hand, minimize food waste, optimize delivery logistics, 

and cut down on individual vehicle trips by using demand forecasting and real-time inventory management. 

 

On the contrary, the industry is becoming increasingly related to environmental expenses, including excessive packaging waste, 

especially from non-recyclable materials, increased energy requirements from data and storage systems, as well as rising emissions 

from last-mile deliveries because of rapid delivery models. The environmental resilience of the area is seriously impacted by these 

externalities.  

  

This review critically evaluates whether the digitalization of grocery retail is in line with Delhi NCR’s green sustainability goals 

using empirical research, regional sustainability data, and policy insights. The result highlights the necessity of approaches to 

reduce negative effects, such as biodegradable packaging innovations, green logistics, and conscientious consumer engagement. 

 

Keywords: Online Grocery shopping, Green sustainability, Delhi NCR 

 

Introduction:  

 

India’s grocery retail industry has seen substantial developments over the past years, particularly in cities like Delhi NCR. 

Consumers previously relied upon low-carbon, community-based logistics and were reliant on weekly markets, street vendors, and 

local Kirana shops. The grocery industry witnessed a shift towards convenience, variety, and speed with the rise of organized 

shopping in the early 2000s, and rapid digitalization in the subsequent decade. The modern urban food consumption experience 

has been increasingly shaped by online grocery platforms like Blinkit, Big Basket, Amazon Fresh, etc. 

 

The increasing need for convenience, particularly among time-constrained urban households, is a major factor driving the rise in 

online grocery shopping. This trend was exacerbated by the COVID-19 pandemic, which made contactless delivery even more 

necessary. However, there are repercussions for environmental sustainability from this behavior change. There are concerns about 

the environmental costs and advantages of this shift as urban populations increase and digital platforms become more widespread.  

 

Delhi NCR, which is already plagued by persistent air pollution, waste buildup, and excessive use of resources, faces both 

opportunities and difficulties as grocery services grow in popularity. In addition to the potential for cleaner, tech-based supply 

chains, these also carry risks like excessive packaging, higher energy usage, and emissions from deliveries. 
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The purpose of this paper is to critically examine the ways in which the region’s sustainability objectives and the digital 

transformation of grocery retail interact. The study examines whether online grocery shopping is in line with the principles of 

green sustainability or if it puts additional ecological strain on an already delicate urban ecosystem by examining recent research, 

policy frameworks, and consumption trends. 

 

 

Environmental Benefits of Online Grocery Shopping: 

 

 

Online Grocery Shopping has numerous environmental benefits that, if optimized, can significantly support green sustainability 

in cities like Delhi NCR. 

 

● Fewer individual Vehicle Trips  

E- Grocery platforms can drastically lower fuel consumption and traffic emissions by substituting consolidated deliveries for 

numerous individual trips to stores. When deliveries are made with electric vehicles or with efficient planning, this effect is 

amplified. 

● Greener, Smarter Logistics 

By ensuring that deliveries are made via the quickest and most effective routes, advanced route optimization helps to reduce 

carbon emissions. Energy consumption and travel distances are further reduced by micro warehousing close to areas with high 

demand. 

● Reduced Food Waste 

Online Platforms reduce overstocking and spoiling, particularly for perishable items, through lean inventory models and real-

time demand tracking, which reduces food waste and improves resource efficiency. 

● Encouraging Sustainable Decisions 

These days, some platforms promote organic, locally sourced, and eco-labeled goods, encouraging customers to make more 

environmentally friendly purchases and cutting down on emissions from long-distance transportation. 

 

Conceptual Framework 

 

Green Sustainability 

 

Green sustainability refers to the development that minimizes environmental degradation while meeting present consumption 

needs without compromising the ability of future generations to meet theirs. Green sustainability in online grocery shopping refers 

to cutting down carbon emissions, minimizing food waste and packaging and implementing environmentally friendly operational 

and logistical procedures. 

  

Dimensions of Sustainability:  

 

The triple bottom line can be used to understand the impact of online grocery platforms:  

 

1. Environmental: Electronic waste, plastic packaging, energy use in warehouses, and carbon emissions from deliveries.  

2. Economic: Supply chain efficiency, logistics optimization, cost savings, and possible consumer price advantage. 

3. Social: Last-mile delivery job openings, customer convenience, and charges in urban consumption patterns.  

 

 

Challenges and Trade-offs: 

 

Online grocery shopping presents opportunities to improve environmental outcomes, but with a complicated set of trade-offs and 

challenges that need to be carefully considered in order to achieve true green sustainability. The main operational, behavioral, and 

environmental issues that occur in the Delhi NCR area are examined in this section. 

 

1. Environmental Trade-offs 

● Reduced personal travel vs. increased emissions from delivery fleet - OG services increase the number of delivery trucks 

on the road, even though they eliminate the need for people to travel to markets. This change could lead to increased 

concentrated emissions and traffic congestion, especially during peak hours, if electric vehicles (EVs) are not widely adopted.  

● Efficiency vs Delivery Urgency - Environmental efficiency is weakened by consumers’ desire for same-day or instant 

delivery. Compared to consolidated deliveries, quick commerce results in neglected delivery trips, which reduces their 

environmental impact. 
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2. Packaging Waste 

To guarantee freshness and safety, online grocery delivery services frequently use a lot of plastic and non-biodegradable packaging. 

Although this packaging is necessary for cold chain goods, it contributes to an increase in household waste, particularly single-use 

plastic, for which Delhi NCR's recycling infrastructure is still insufficient. 

 

3. Urban Infrastructure limitations 

The Delhi-NCR area has issues that make it difficult to implement sustainable OGS operations, such as irregular municipal waste 

collection, a lack of EV charging infrastructure, and a lack of space for green warehousing. 

 

4. Supply Chain Fragility 

Online Grocery shopping platforms frequently have to make last-minute, ineffective logistics adjustments because of supply chain 

disruptions (such as lockdowns or extreme weather events), which increase waste and carbon footprints, particularly for perishable 

goods.  

 

Objectives:  

 

1. To analyze the environmental benefits associated with the e-grocery model 

2. To explore the role of businesses and policymakers in promoting sustainable e-grocery practices. 

3. To provide recommendations for enhancing the environmental sustainability of online grocery shopping. 

 

Review of Literature 

 

1. Edward et al. (2010) emphasized that if delivery logistics are optimized, e-commerce can be more environmentally friendly 

than traditional retail. According to the study, home delivery is likely to produce less CO2 than a typical shopping trip on 

average, even though there is no absolute advantage between it and traditional shopping. Nonetheless, frequent or intensive 

shopping trips may result in CO2 emissions per item that are similar to those of online and home delivery. 

 

2. Mangiaracina et al. (2015) noted that two important elements affecting the environmental impact are packaging and last-

mile transportation. Some innovative and useful last-mile delivery methods that might have an impact on the drivers 

described include Parcel lockers, crowdsourcing logistics, mapping the consumer presence at home, and dynamic policies. 

 

3. Siragusa and Tumino, (2021) The study uses an activity-based methodology to assess the environmental impacts of grocery 

shopping operations both online and offline for each of the following shopping phases: replenishment, pre-sale and sale, 

selection and assembly, delivery, and post-sale. The evaluation technique was applied in Italy, a nation where e-grocery 

has experienced notable annual growth. Overall, the results indicate that online grocery shopping may be more ecologically 

friendly than traditional brick-and-mortar retail, with emissions ranging from 10% to 30% lower, depending on the specific 

circumstances. 

 

4. Zhanggao, (2022) The study found that digital carbon labels had a significant impact on sustainable consumption in online 

grocery shopping, whereas descriptive social norms had no discernable influence. Participants felt that carbon labels were 

more effective at promoting environmental awareness, even though they were comfortable with both nudges. 

 

5. Siragusa and Tumino, (2022). The adoption of EVs proved to be economically beneficial when an 8-year period was 

considered. EVs are a competitive option due to their lower running costs, despite the fact that they demand a significant 

initial investment because their purchasing price is nearly double that of ICEVs. When considering the environment, EVs 

turned out to be the best option in every scenario that was imagined. 

 

6. Iragusa C, et al. (2023) The study has shown how last-mile delivery in cities might be greatly improved and advanced by 

the proposed system. The largest challenges to overcome are the strategic decisions that need to be made in order to create 

a sustainable business strategy. Future research should expand on this delivery paradigm by concentrating on its two key 

elements: parcel flow analysis and management viability. The investigation should primarily concentrate on the financial 

remnants for third-party logistics firms. The survey, including all stakeholders, should be included in order to collect the 

necessary elements that will ensure the project’s success. 

 

7. Samudio Lezcano et al.(2023) According to this research, depending on factors including delivery center location, trip 

displacement, demand shifts, route efficiency, and delivery schedule, e grocery delivery can either raise or decrease peak 

hour emissions (-0,9% to +4.9%) and vehicle hours driven (-4.2% to +6.3). Although relocating deliveries to off-peak 

hours can reduce congestion by 3.4%, store-based deliveries do not cut emissions or energy use. 
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8. Kemper et al. (2024) This study looks at ways to reduce, avoid, or replace plastic packaging in everyday supermarket 

shopping to make it more environmentally friendly. It highlights the four main processes that encourage plastic-free 

shopping: destabilization, visualization, emotional connection, and adaptation promote long-term commitment, whereas 

destabilization and envisioning draw customers to sustainable practices. The shift to plastic-free purchasing is also aided 

by consumer awareness and sustainable habits. The study emphasizes how manufacturers, retailers, social media marketers, 

and legislators may promote consistent, competitive, and sustainable grocery shopping habits. 

 

9. Wu Yong et al. (2024) Research suggests that by cutting expenses and increasing productivity, a centralized order 

fulfilment strategy enhances the sustainability of last mile logistics. Customer satisfaction is increased when in-store and 

online retailing are kept apart, and efficient and environmentally sustainable grocery supply chains are supported by order 

processing automation. 

 

10. Bentil et al. (2024) The study evaluates online grocery purchasing strategies, specifically eco labelling and price reductions, 

to promote sustainable food choices. It aims to improve the average eco score of shopping baskets and motivate customers 

to make healthier decisions by boosting sustainability and nutritional value. 

 

Sustainable strategies for E-Grocery Retailers: 

 

Delhi-NCR’s E-grocery shops need to implement comprehensive strategies that reduce their environmental impact while 

preserving operational effectiveness and customer satisfaction in order to meet green sustainability targets. The main sustainable 

tactics that are being used or suggested in the Indian context are listed below: 

 

1. Adoption of Electric Vehicles (EVs) for Last-Mile Delivery: 

Electric or hybrid delivery fleets may drastically cut carbon emissions and air pollution by replacing fleets of cars that rely 

on fossil fuels. This is especially important in Delhi-NCR, where the AQI levels are consistently low. This shift can be 

facilitated by collaborations with battery-swapping stations (like SUN Mobility) and EV start-ups. 

 

2. Use of Eco-Friendly Packaging: 

Cloth Bags, paper-based packaging, or plant based trays are examples of packaging materials that retailers can switch to 

that are recyclable, biodegradable, or reusable. Reducing extra plastic layers, particularly for non-perishable goods, also 

contributes to less waste in the environment. 

 

3. Route Optimization and Delivery Consolidation: 

By combining orders and cutting down on empty miles, businesses can use AI-based route optimization technologies to 

save delivery mileage and fuel consumption. Delivery efficiency can be further increased with scheduled and flexible 

delivery windows 

(such as no-rush delivery) 

 

4. Investment in Green warehousing: 

Carbon footprints are decreased by creating energy-efficient warehouses with LED lighting, solar panels, and rainwater 

harvesting systems. Cold Chains can lower their energy consumption by implementing smart cooling technologies and 

using renewable energy for refrigeration. 

 

5. Sustainable Sourcing and local Procurement: 

Purchasing goods from nearby farmers and merchants boosts regional economies and lowers transportation related 

emissions. Additionally, it guarantees fresher fruit, which reduces waste and spoiling. 

 

6. Consumer Education and Incentives: 

By offering incentives for environmentally friendly delivery options like reusable containers or planned delivery times, 

retailers may encourage sustainable practices. Customers can learn about greener solutions through in-app sustainability 

badges and digital nudges. 

 

7. Carbon footprints Audits and Reporting: 

Accountability is promoted and openness is increased by putting carbon auditing frameworks into practice and making 

sustainability targets publicly available. Operations can be improved by tracking waste and emissions using data 

dashboards. 
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8. Partnerships with legislators and urban planners: 

Retailers need to collaborate with city officials to promote the development of EV charging networks, improved waste 

management, and smart city logistics. Collaborations between the public and private sectors can speed up the adoption of 

environmentally friendly logistics practices. 

 

 

Initiatives by e-grocery models for sustainable future: 

 

1. Blinkit:  

 

S.no. Initiatives Details Outcome 

1 Transition to Electrical 

vehicles (EV) 

80% of delivery fleet in 

Gurugram converted to 

electrical vehicles 

Over 9% reduction in 

CO2 emissions; 

supports India's e-

mobility goals. 

2 Sustainable Packaging  Shift to 100% 

recyclable and 

biodegradable 

packaging materials, in 

line with government 

norms. 

Reduced plastic usage 

in packaging; promotes 

circular economy 

3 Promotion of Eco-

friendly Agriculture 

Introduction of “Whole 

Farm” brand offering 

pesticide free products 

from farms practicing 

environmental 

responsible 

Encouraging 

sustainable farming; 

ensures food safety 

through rigorous quality 

checks. 

4 Consumer Engagement 

in Sustainability 

Plans for micro-

donations to fund 

recycling efforts and 

promote shared 

environmental 

responsibility. 

Increases consumer 

participation in 

sustainability; fosters 

green community 

practices. 

5 Policy and regulatory 

Alignment 

Adherence to national 

environmental 

regulations and green 

packaging 

Enhances compliance 

and corporate 

responsibility in 

sustainability. 
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2. Amazon Fresh 

  

 

S. no. Initiatives Details Outcome 

1 Use of climate pledge 

Friendly Products 

Promotes products with 

credible third-party 

sustainability 

certifications. 

Encourages eco-

conscious purchase and 

transparency in product 

sustainability 

2 Recycling of Delivery 

Boxes 

Customers are 

encouraged to reuse and 

recycle Amazon 

delivery packaging 

Reduces packaging 

waste and supports a 

culture of reuse 

3 Amazon Day Delivery 

Option  

Customers can 

consolidate multiple 

purchases into a single 

day delivery day 

Minimizes delivery 

trips and associated 

carbon emissions 

4 Trade in programs Allows return of used 

electronic devices for 

reuse or recycling 

Extend product life 

cycles and supports 

electronic waste 

reduction 

5 Promotion of Closed-

Loop Systems 

Supports reuse and 

reintegration of 

products and materials 

into the supply chain 

Encourages waste 

reduction and 

sustainable 

consumption patterns. 

 

 

3. Swiggy 

 

S. No.  Initiatives Details Outcome 

1 Strategic partnership for 

EV Development 

SUN Mobility collaborated 

with swiggy to deploy over 

15000 electric bikes in 

swiggy’s delivery fleet in 

2023 

Promotes sustainable 

transportation and 

reduces carbon 

emissions in last mile 

delivery 

2 Integration of battery 

swapping Infrastructure 

SUN Mobility provided 

access to its battery-

swapping in technology 

and wide network of 

battery swapping stations 

Enhances operational 

efficiency, eliminates 

charging downtime, and 

supports scalability of 

EV operations. 

3 Fleet Electrification via 

ownership and leasing 

model 

Swiggy integrated e-bikes 

into delivery system 

through flexible models-

executives could either 

own or lease the vehicles 

Encourages inclusive 

adoption among 

delivery partners and 

accelerates transition to 

green mobility. 

4 Focus on reliable and 

Eco-Friendly Deliveries 

The partnership aimed to 

make last mile deliveries 

prompt, reliable and 

environmentally 

sustainable 

Aligns with Swiggy’s 

ESG goals and 

contributes to reducing 

the overall carbon 

footprint of urban 

logistics. 
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4. Zepto  

 

S. No.  Initiatives Details Outcome 

1 Return and recycle 

Campaign 

Launched in partnership 

with Coca-Cola India, 

Zepto installed PET 

bottle collection bins at 

delivery hubs to 

promote recycling and 

plastic circularity. 

Enhances circular 

economy, aligns with 

the Swachh Bharat 

Mission, and promotes 

responsible waste 

disposal. 

 

2 Digitalized Waste 

Management 

Leveraged its last mile 

delivery network to 

efficiently manage and 

streamline the plastic 

collection and recycling 

process. 

Engages customers in 

eco-conscious behavior 

and supports efficient 

recycling operations. 

3 Adoption of Eco-

Friendly Vehicles 

Incorporated bicycles 

and electric vehicles 

(EVs) into delivery 

operations to reduce 

dependency on fossil 

fuels. 

Reduces carbon 

emissions and promote 

clean transportation 

 

4 Route Optimization Implemented route 

optimization algorithms 

to minimize travel 

distances and fuel use 

during deliveries. 

Decrease delivery 

related emissions and 

improve operational 

efficiency. 

5 Sustainable packaging Transitioning to 

biodegradable and eco-

friendly packaging 

materials. 

Reduces packaging 

waste and supports a 

greener supply chain. 

 

Recommendations to minimize negative impact of E-Grocery Shopping: 

 

1. Incorporate Intelligent and Connected Technologies:  

● IoT for Sustainable Practices: Implement Internet of Things (IoT) sensors in storage facilities and throughout transportation 

to enhance energy efficiency. These solutions assist in lessening food waste and cutting down on excessive energy 

consumption. 

● AI powered Logistics: Leverage artificial intelligence for route optimization, flexible scheduling, and forecasting demand to 

prevent unnecessary trips and lower emissions. 

 

2. Encourage Changes in Consumer Behavior: 

● Positive Sustainability Interaction: Create online grocery platforms that inspire joyful emotions, incorporating enjoyable 

challenges for sustainable shopping or gamifications elements to encourage enduring environmentally responsible purchasing 

instead of relying on guilt-based messaging that could lead to eco anxiety. 

● Behavioral encouragement and Reminders: Provide prompts at the time of purchase that draw attention to plant based or 

ecofriendly products, as these can enhance the selection of sustainable items by 25-30%. 

 

3.  Improve Eco-Labelling and Information: 

● Improved Eco-Label: Offer clear, straightforward, and visually attractive sustainability ratings or impact labels for products 

and selection, allowing users to access their carbon, water and resource footprints instantly. 

● Personalized Filters: Allow shoppers to sort groceries based on environmental factors, simplifying the process of finding 

sustainable choices. 

 

 



© 2025 IJRAR July 2025, Volume 12, Issue 3                       www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRAR25C1895 International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org 98 
 

Conclusion:  

Online grocery shopping in the Delhi NCR region has demonstrated significant potential to advance sustainability across multiple 

directions: 

1. Reduction in carbon Emission: Online Grocery services are able to combine several customer orders into one delivery 

path, which minimizes the number of shopping journeys and consequently decreases traffic congestion and vehicle 

emissions.  

2. Sustainable Logistics: The incorporation of last mile delivery options like electric vehicles, bicycles, and improved 

delivery routes increases the ecological advantages of online grocery shopping by lowering fuel usage and emissions.  

3. Industry Growth: The E-Grocery market in Delhi NCR has spurred digital infrastructure, sustainable supply chain and 

job creation, enhancing innovation within the industry and boosting regional economic competitiveness. 

 

Key Takeaways: 

1. Enhancing sustainability: Online grocery shopping in Delhi NCR has a positive impact on the environmental, social and 

economic sustainability, but these advantages can be further maximized through continual investment in eco- friendly 

logistics, inclusive supply chains and affordable digital access. 

2. Policy and Industry suggestions: For these platforms to fully realize their sustainability potential, persistent efforts 

are needed to: 

● Implement eco-friendly technology driven delivery system 

● Assist smallholders’ farmers and local suppliers. 

● Build consumer confidence in online food safety and reliability. 

In conclusion, although online grocery shopping has already made significant contributions to enhancing sustainability in Delhi 

NCR, a comprehensive strategy-integrating environmental best practice, social and economic inclusiveness and supportive 

policies-remains  crucial for achieving long lasting effects. 
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