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Abstract: 

The dynamic expansion of the global e-commerce market has had a tremendous impact on the 

transformation of consumer markets, but it has also put a considerable pressure on the 

environment, which is being threatened by carbon emissions, the waste of packaging material, 

consumption of energy, and non-sustainable consumption habits. The chapter discusses the 

nexus between online retail and environmental sustainability through what exists in the fields 

regarding challenges, dynamics of innovation, consumer trends, and regulatory frameworks. 

Critical literature review demonstrates the problem of a fragmented approach which sometimes 

highlights on a specific aspect of sustainable e-commerce such as the consumer behaviour or 

logistics. The chapter attempts to bridge this divide by introducing Sustainable E-Commerce 

Integration Model (SEIM), which has the potential to synthesize green operations, digital 

technologies, consumer interaction and regulatory dynamics. Practical solutions and 

innovations including eco-logistics, transparency enabled by blockchain and digital nudging are 

described together with recommendations to policymakers and the future. The chapter is 

intended to be useful to researchers as scholarly literature, as well as to industrialists and 

policymakers as a guide to transform the current state of e-commerce to an eco-friendlier regime. 
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1. Introduction 

The speed of expansion of international 

e-commerce changed the way 

customers access products and services 

by facilitating convenience, 

customisation and speed on an 

unprecedented degree. The United 

Nations Conference on Trade and 

Development (2021) reports that one of 

the results of the COVID-19 pandemic 

was the high rate of advancements in 

the digital transformation trend, which 

prompted an increase in trading in 

electronic format in both the developed 

and developing world. The pandemic 

triggered a lasting behaviour shift as 

consumers continued to abandon brick 

and mortar store shopping in favour of 

Internet-based services based on 

shopping, banking, and 

communication, this diversifying the e-

commerce world. 

Nonetheless, the increase in the level of 

environmental concern is associated 

with this transformation. The ease of 

online retail has exacerbated logistical 

requirements, added to package waste 

and promoted over-purchasing, each of 

which leave a greater environmental 

impact. The amount of energy needed 

to maintain data centres, warehouses, 

and last-mile delivery has increased 

significantly, and the world of digital 

commerce can be questioned by its 

sustainability in the ecological sense 

(Zenkina, 2022). In a country such as 

India, these issues are worsened by 

physical limitations and lack of effective 

regulation mechanisms to curb 

environmental degradation caused by 

e-commerce activities in the particular 

market (Dasharath & Minal, 2023). 

That prompted researchers and 

business professionals to focus more on 

taking a sustainable approach to 

business in e-commerce. The principles 

of green marketing (Dangelico & 

Vocalelli, 2017), sustainable business 

model innovation (Geissdoerfer et al., 

2018), or circular economy strategies 

(Bocken et al., 2016) are becoming 

popular as tools of incorporating the 

awareness of environmental impact 

into the fundamentals of e-commerce 

operations. Green marketing, as an 

example, invites organizations to 

balance their marketing and functional 

plans with the ecological principles and 

provide goods and services that cause 

minimum damage to the environment 

(Prathapkumar et al., 2024). Sustainable 

business also changes the priority of 

quick results in the form of profit and 

turns towards creating long-term value 

of all involved parties, including the 

society and the environment 

(Geissdoerfer et al., 2018). 

Although the concept of sustainable e-

commerce sounds interesting in the 

theory, the practice tends to lack 

integrity in order to be implemented. 

Lyon and Montgomery (2015) argue 

that there is a lot of so-called 

greenwash, when a company promotes 



Trinkul Kalita 
 

 
15 

its environmental activity, though it is 

exaggerated or even falsified in order to 

look like a responsible organization, 

though it does not make any significant 

changes. Such a practice undermines 

consumer confidence and authentic 

steps on the path to sustainability. In 

addition to that, Ramalingam et al. 

(2024) point out that poor financial 

capabilities, technical knowledge 

deficiency, and price sensitivity are 

some of the challenges that need to be 

addressed by small and medium-sized 

e-commerce companies and firms that 

seek to implement sustainable business 

practices. 

However, on the other hand consumer 

behaviour is changing. Increasing 

numbers of shoppers, especially 

younger generations who are digital 

natives, show interest in buying from 

brands that show responsibility when it 

comes to taking care of the 

environment. White, Habib, and 

Hardisty (2019) suggest the SHIFT 

model that defines the way companies 

can promote sustainable consumption 

by appealing to social influence, 

making habits, self-image, emotional 

and cognitive processes, and tangibility 

of consequences. Moreover, big data 

analytics may also serve as an effective 

instrument in comprehending and 

influencing the prosperous approach 

towards environmentally 

conscientiousness in e-commerce. Al-

Olfi et al. (2025) emphasize that 

sustainable supply chain strategies 

aimed at the positive gain of consumer 

purchasing behaviour, in combination 

with data-driven personalization, are 

capable of influencing consumer 

buying patterns in a positive way. 

 

2. Literature review 

The study of sustainable e-commerce 

developed beyond basic issues related 

to greenwashing and circle design 

models to complex strategies that 

incorporate the usage of digital 

technologies and both consumer 

psychology, as well as policy scope. The 

earlier studies brought the attention to 

the gaps in the environment and the 

ethics, whereas the most recent research 

tends to emphasize the use of data 

analytics, green IT, and nudges based 

on behaviour to influence conscious 

consumption. 

 

Table 1. Structured Literature Review 

Year Author(s) Study Focus Research Gap Key Findings 
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2015 Lyon & 

Montgomery 

Examines 

'greenwashing' 

practices in e-

commerce 

Limited research 

on enforcement 

or consumer 

perception 

Identified risks of 

misleading 

sustainability 

claims 

2016 Bocken et al. Sustainable product 

design & circular 

economy models 

Need for 

integration with 

e-commerce 

strategies 

Proposed circular 

design business 

models 

2017 Dangelico & 

Vocalelli 

Green marketing 

strategies and tools 

Lack of focus on 

digital contexts 

and consumer 

interaction 

Framework for 

effective green 

marketing 

2018 Arya & Jain Eco-logistics 

practices in retail 

supply chains 

Missing real-time 

digital 

monitoring 

integration 

Supported 

systems-based 

eco-logistics 

2019 White et al. Behavioural nudges 

for sustainable 

consumption 

Limited 

exploration in e-

commerce 

settings 

Guiding 

framework to shift 

consumer 

behavior 

2020 Masood & 

Alam 

Green IT framework 

for e-commerce 

platforms 

Lack of user 

adoption and 

policy linkage 

Tech-based 

solutions for 

sustainability 

2021 UNCTAD COVID-19-driven 

global e-commerce 

trends 

Little focus on 

sustainability 

during digital 

surge 

Noted rising 

digital retail 

dependence 

2022 Ho Environmental cost 

of fast online retail 

Few solution-

based pathways 

Raised awareness 

of e-commerce’s 

“dark side” 
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2023 Sarkar Holistic view of 

sustainability under 

e-commerce 

Limited primary 

data or case 

validation 

Mapped critical 

environmental 

issues in online 

retail 

2024 George Green marketing in 

fashion e-commerce 

Industry-specific 

focus (fashion-

centric) 

Role of green 

branding in niche 

retail growth 

2025 Al-Olfi et al. Sustainable supply 

chains & big data 

influence on 

consumer behavior 

Requires more 

diverse, regional 

data 

Big data improves 

green purchasing 

decisions 

 

3. Environmental Challenges in E-

Commerce 

Global e-commerce brought many 

changes to the retail industry, and it had 

to introduce numerous environmental 

issues that need to be addressed before 

they become a significant problem. 

Among the issues, the most worthy 

attention should be paid to an increase 

in carbon emission regarding outbound 

logistics operations, especially the 

rising demand of fast delivery services. 

According to Nogueira et al. (2022), the 

options of accelerated shipping that is 

becoming common in most business-to-

consumer (B2C) websites contribute to 

a huge amount of fuel consumption and 

transportation emissions. In the same 

vein, the 2002 case study by Siikavirta et 

al. on grocery home delivery in Finland 

shows that despite the fact that the 

environmentally favourable use of e-

commerce, usually results in low 

emissions when delivery is optimized, 

the delivery setting tends to increase 

greenhouse gas emissions in conditions 

where delivery is fragile and frequent. 

The other significant issue can be 

referred to as the waste of packaging, 

which has risen as the online shopping 

business has grown. It is increasingly 

common that consumers are being sent 

goods packed excessively in large 

cardboard boxes with plastic, foam, and 

bubble wrapping, most of which is 

either not recyclable or gets thrown 

away in landfills (Chueamuangphan et 

al., 2020). Although people are 

becoming more aware of the 

environmental damage, there are still 

not many things that can be done or that 

have alternatives. According to Sarkar 

(2023), packaging garbage can be 

regarded as the most evident and, at the 
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same time, under-researched 

sustainability factors in the e-commerce 

value chain. 

Besides, the Goods Returning process 

which is also known as reverse logistics 

becomes a significant burden on the 

environment. Lenient return policies 

promote high return rates which 

consume more transport and storage 

leading to more carbon emission and 

wastage. According to Daultani et al. 

(2022), reverse logistics of new and 

refurbished products poses a serious 

challenge to the supply chain, including 

when sustainability objectives are 

pursued, because in this case it 

generates additional transportation 

cycles and consumption of resources. 

The power needs and data facilities 

consumption of digital infrastructure 

and data centres are also a concealed 

but steadily increasing issue within the 

e-commerce system. To run operations 

that are available 24 hours a day, a lot of 

energy is needed, which is usually 

found in the form of non-renewable 

sources. Masood and Alam (2020) 

propose green computing, which is an 

approach toward containing this impact 

but is not prevalent yet. Energy-

intensive activities which increase the 

environmental impact further in cross-

border e-commerce have been reported 

in a life cycle assessment study by Liu 

and Cui (2024) arguing that model 

optimization and renewable energy 

integration efforts are essential. 

Finally, unsustainable consumption 

habits are maintained by limited 

product’s lifecycle and the culture of 

aggressive sales. Overconsumption that 

is caused by the convenience of access 

and ongoing promotion campaigns 

results in producing more, discarding 

more, and throwing out the products 

more hastily. Ho (2022) disparages this 

as the dark side of e-commerce through 

which momentary satisfaction and 

convenience prevail over the 

environmentally responsible acts, 

repeating the cycle of unprecedented 

product waste and environmental 

damage. 

The combination of the defined 

problems brings to the ulcerated 

importance of introducing systematic 

solutions and environmental-friendly 

innovations in the online shopping 

field, linked to carbon emissions related 

to transport, packaging waste, 

inefficient reverse-logistics, energy 

overuse, and unsustainable 

consumption. Sustainability in e-

commerce should be considered in a 

comprehensive way that has a 

combination of efficiency in supply 

chains, consumer responsibility, and 

technical development as stated by 

Sarkar (2023). 
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4. Innovations in Sustainable Online 

Retail 

The fact is that the evolution of e-

commerce prompted the creation of 

many innovations that could affect its 

impact on the environment, primarily, 

at the level of logistics and packaging, 

transparency, engagement of 

customers, and platform infrastructure. 

One of the major areas of innovations is 

eco-logistics, where environmentally 

friendly options of transport, like 

electric cars, smart routes, and smart 

warehouses are becoming popular. 

Dyczkowska and Reshetnikova (2018) 

emphasize technological upgrades 

made by logistics operators in Poland 

and Ukraine as the means of enhancing 

the supply chain performance, and Ju et 

al. (2023) argue the role of the low-

emission strategy in fossil fuel and e-

commerce logistics to promote the 

sustainable economic growth. Arya and 

Jain (2018) also stress that eco-logistics 

requires a systems approach in which 

the green practice exists in all realms of 

the value chain, with policies and up-to-

the-minute information. These insights 

are echoed by Majeed (2025), who states 

that green logistics plays a central role 

in lowering emissions and waste and 

ensuring that the quality of its services 

was not affected. 

On the sustainable packaging front, 

most online merchants are moving 

towards making their packaging to use 

environmentally friendly material and 

design. Koch et al. (2022) investigated 

the reason consumers choose to be 

sustainable by using recyclable 

packaging and concluded that minimal 

packaged packaging and recyclable 

arrangements contributed to 

constructive perceptions of the brand 

and customer satisfaction. The same can 

be viewed in the paper by Su et al. 

(2022) which demonstrates that 

sustainable packaging is becoming 

common among cold chain food 

retailers as a component of green 

marketing changes in general, where 

environmental awareness must be 

balanced with the safety and freshness 

of food products. 

Another major innovation is product 

transparency, which is introduced to 

make consumers more trusting and 

more involved in ethical buying. 

Ospital et al. (2023) underline the 

importance of traceability systems, 

including blockchain and QR codes, 

through which the consumer can check 

the origin of the product, production 

methods, and environmental effects. 

Such tools achieve communicating 

authenticity not only but also impact 

the purchase decision by promoting 

more sustainable products. 

The retailers are deploying digital 

applications at the customer-side to 

promote pro-environmental decisions. 

George (2024) demonstrates the effects 
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of green marketing strategies, namely, 

sustainability filters, eco-score labels, 

on allowing consumers to make wise 

choices in the fashion and retail 

industries. Debruyne and Tackx (2019) 

are thus arguing that customer 

innovation is critical in ensuring that 

business models match the consumer 

demand of transparency and 

sustainability. Lahmeyer and Roemer 

(2024) also showcase how the 

technologies, including AR fitting 

rooms and the virtual demonstration of 

products, help to provide a better 

customer experience to minimize 

pointless returns and achieve lower 

environmental impact through fewer 

carbon emissions. 

Finally, the operations of platforms 

themselves are in the digital innovation. 

He et al. (2025) explains the process of 

integrating sustainability into 

mechanisms of digital transformation 

through which retail ecosystems are 

operating by, among others, 

implementing software such as energy-

efficient cloud computing and data-

driven optimization. Mariani and 

Nambisan (2021) speak about the ways 

location platforms employ the power of 

innovation analytics to test green 

attributes and services based on user 

reviews and dependent on the data that 

can provide more agile and 

environment-friendly services. 

These innovations are complex 

solutions to the environmental problem 

of online retail as they introduce 

sustainable efforts throughout the 

whole online commerce environment. 

 

5. Consumer Behavior in Sustainable 

E-Commerce 

The transition to sustainable e-

commerce is closely related to the 

altering trends in younger consumers 

and preferences, such as the Gen Z and 

Millenials groups. As stated by Halibas 

et al. (2025), these groups are 

contributing to a worldwide motion 

toward more moral and 

environmentally friendly consumption, 

prioritizing high levels of the white-

truth ideology, integrity, and social 

impact in their buying choices. In a 

parallel study, Nguyen (2021) reaches a 

conclusion that the environmental 

concern and brand ethics as the driving 

factor of green cosmetic purchasing 

choice among Generation Z consumers 

in the developed markets is supported 

by the environmental concern and 

brand ethics but is tempered by other 

factors, such as convenience and 

affordability. 

Although people are interested, most 

consumers cannot make sustainable 

choices due to some barriers such as 

sensibility of prices, unintelligible 

sustainability labels, and insufficient 
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information. According to PV et al. 

(2024), the problem with green 

marketing is that although it succeeded 

in raising the awareness of eco-friendly 

practices in local markets such as the 

one in Ernakulam, it is not effective 

when information about the goods is 

unclear or when there is an increase in 

the prices of sustainable items 

compared to the conventional products. 

A lot of consumers would not easily 

take action on their desire to have a 

good produced without credible and 

visible evidence of such environmental 

advantages of such a product. 

It is therefore important that trust and 

transparency be incorporated to 

influence behaviors. According to Sai et 

al. (2025), in the situation of e-

commerce, consumers will be more 

willing to interact with sustainable 

businesses in case platforms offer such 

aspects as environmental measures, 

ethical sourcing, and sustainability 

certification. But since online shopping 

is done digitally and tactile senses are 

inapplicable, the elucidation and 

availability of the information becomes 

more crucial than before. 

It is therefore important that trust and 

transparency be incorporated to 

influence behaviors. According to Sai et 

al. (2025), in the situation of e-

commerce, consumers will be more 

willing to interact with sustainable 

businesses in case platforms offer such 

aspects as environmental measures, 

ethical sourcing, and sustainability 

certification. But since online shopping 

is done digitally and tactile senses are 

inapplicable, the elucidation and 

availability of the information becomes 

more crucial than before. 

In sum, the green e-commerce 

movement may have a bright future 

both with the Gen Z and the Millennials 

generation, although the key to 

mobilizing the gained awareness into 

regular behavior boils down to 

affordability, transparency, trust, and 

the intelligent application of digital 

behavior tools. 

 

6. Policy and Regulation Landscape 

The policies and regulations also have 

an important role in defining 

sustainable activities in e-commerce. 

Extended Producer Responsibility 

(EPR) framework is increasingly being 

adopted in many regions, whereby the 

e-commerce businesses and producers 

will control the after-consumer waste 

products. EPR can be useful, however, 

Castrillon-Ocampo et al. (2025) warn 

that big players are the only people who 

can receive help on the levels on the 

manufacturing scale, and the positive 

impact of EPR is limited. In countries 

such as India, the regulations on e-

waste management are changing to 

cope up with the increasing electronic 
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waste online retail. According to 

Bhagat-Ganguly (2021), there was 

implementation difficulty, such as poor 

infrastructure and enforcement. 

The global level climate and 

consumption goal alignment 

framework has the United Nations 

Sustainable Development Goals 

(SDGs). Charamba et al. (2021) report 

the necessity to improve the integration 

of international sustainability 

governance and digital markets, in 

particular with BigFintechs. Besides, 

digital sustainability reporting is 

becoming a regulatory target. Novicka 

and Volkova (2025) emphasize that 

mandated, standardized reporting that 

is facilitated with the help of digital 

tools is the crucial condition of 

increasing transparency and limiting 

greenwashing. 

 

7. Conceptual Framework Proposed by 

Author 

Sustainable E-Commerce Integration 

Model (SEIM) 

SEIM framework presents an entirely 

detailed process of incorporating the 

sustainability in the very structure of 

online retail with four closely related 

pillars. Green Operations is the former 

one, which targets the reduction of 

environmental impact in the fields of 

logistics, packaging, warehousing, and 

returns. It encourages the use of 

environmentally friendly material, 

efficient energy-related procedures, 

and delivery mechanisms. The second 

pillar, Digital Sustainability Tools, 

focuses on technological solutions- 

including technology to optimise 

inventory and delivery planning, 

supply chain transparency with 

blockchain, and lowering the carbon 

footprint of digital platforms through 

green hosting cloud services. 

The third pillar, Consumer 

Engagement, which is focused on 

empowering and educating the 

customers. This incorporates 

influencing purchases with product 

labelling, eco-scores and transparency 

mechanisms, thus gamification, which 

encourages low-impact options. Lastly, 

Governance and Compliance makes the 

company align with the national and 

international standards of environment. 

This involves the compliance with the 

rules, third-party sustainability ratings, 

and tracking by ESG (Environmental, 

Social, and Governance) indicators. 

Collectively, these pillars provide a 

market-friendly and holistic approach 

that companies and policy makers may 

follow to transform e-commerce 

operations so that they are more 

conscious of the environment, more 

resilient, and more consumer-friendly. 
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8. Future Directions and 

Recommendations 

The latest trends in sustainable e-

commerce refer to increased 

involvement of technology, circularity, 

and policy incentives. Green AI and IoT 

investments would allow platforms to 

monitor the reduction of their 

environmental footprint in real time 

and decentralized platforms to build 

sustainability right into them. Increased 

user of circular market place 
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particularly in sales of goods such as 

electronics, fashion and furniture will 

encourage re-use and wastage. It is 

possible to increase trust and 

manipulate consumer decisions 

through making e-commerce sites 

carbon-neutral and setting up 

certifications. Finally, tax penalties and 

loyalty incentives on environmentally 

conscious consumers and suppliers will 

encourage a long lifetime approach 

towards sustainability. 

 

9. Conclusion 

E-commerce can no longer afford not to 

change in a sustainable fashion; the 

twin forces of environmental 

conservation and consumer preference 

are now the drivers of change. 

Although the potential solutions 

offered by innovations in logistics, 

packaging and online places look 

positive, only comprehensive 

integration of the operations, 

technology, experienced behavioral and 

administrative levels can have a real 

effect. In the given chapter, SEIM 

framework can serve as a thorough 

direction to attempt that can integrate 

strategic interventions with 

sustainability objectives. An important 

factor that will help achieve an eco-

friendly online retail future is to 

overcome the existing shortcomings, 

especially in terms of policy execution, 

multi-industry cooperation and 

awareness about consumers. The 

united, proactive stance of stakeholders 

throughout the e-commerce value chain 

can bring significant changes to it, and 

lead to a long-term resilience of the 

environment. 
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