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This work is a systematic literature review focused on e-commerce packaging, a topic 

to which practitioners have been posing increasing attention as a consequence of the 

online shopping booming which has characterized the recent past.  

The objective is to systematically discuss the current state-of-the-art on the topic. Based 

on the systematic papers’ content review, the final contribution consists in the 

development of a conceptual framework aimed at summarizing the main findings of 

the literature on the chosen topic. 

After the abstract presentation and a brief introduction of the context of e-commerce, 

Paragraph 1 presents the methodology. The methodology has followed the PRISMA 

model, adapted from Escursell et al. (2021), which comprehends four phases: 

identification, screening, eligibility and inclusion. The first step has therefore consisted 

in the identification of the literature to include in the analysis. A query including 



 

 2 

different keywords such as, “e-commerce”, “express delivery”, “last mile”, “home 

delivery”, “e-grocery”, and “food delivery”, combined with “packaging”, has been 

entered in a main search database, Elsevier Scopus. The research has produced 537 

results. Then, in the screening and eligibility phases, based on the assessment of 

papers’ abstracts and full texts, some exclusion criteria have been applied, leading to 

the final inclusion of 80 references. 80% of these have been articles from main journals, 

while the remaining 20% have consisted of conference papers.  

Most of the retrieved papers refer to 2020-2022 timeframe, which is in line with the 

recent booming of e-commerce. Moreover, considering papers’ distribution across 

searched keywords, besides a main theme of express delivery, a conspicuous presence 

of papers discussing packaging within the food delivery sector has been noticed: 

Covid-19 has caused people to be locked-in their houses and the food delivery trend 

has grown in popularity.  

In Paragraph 2.1, the authors present the four lenses of analysis which are adopted to 

analyze in detail the retrieved papers. Such lenses have been chosen ex-post a first 

understanding of the main abstract, body and conclusion of the included references. 

The first lens, namely, current problems related to e-commerce packaging, concerns 

the major existing challenges related to e-commerce packaging, which are then sub-

divided in overpackaging problem and waste management problem. The second 

relevant lens aims at discussing the roles of e-commerce packaging, the functional and 

the marketing ones. Going on, the third lens applied regards the discussion about the 

main impacts generated by e-commerce packaging, from different impact 

perspectives. At the end, the fourth selected lens focuses on strategies and practical 

solutions to mitigate impacts, as proposed by the existing literature. 

Going into detail of the proposed conceptual framework, presented starting from 

Paragraph 2.2, the analyzed literature allows to identify an e-commerce packaging 

lifecycle composed of four phases, which are design, production, use, and end-of-life, 

as supported by Zicheng Z. et al., (2022). The design step is intended as the phase in 
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which packaging is preliminarily conceptualized, and its main elements, such as size, 

weight, material, and aesthetic are defined. The production is instead the mere 

manufacturing of the package, while the use stage comprehends product-package 

matching for the final delivery of goods to consumers’ home. Lastly, the end-of-life 

phase goes from the moment in which the parcel reaches the customer, to packaging 

final disposal.  

The proposed conceptual framework can be seen as a matrix where current problems 

and mitigation strategies, discussed under the first and the fourth lenses of analysis 

respectively, are presented on the horizontal axis. At the same time, packaging 

lifecycle phases, as above introduced, are illustrated on the vertical columns. Along 

packaging lifecycle stages, packaging is responsible for generating impacts from 

environmental, cost and human health points of view. In parallel, concerning the 

identified current problems, namely, overpackaging and waste management, the 

authors recognize a negative contribution in terms of impacts magnitude increase, 

localized at different points along the packaging life cycle. Regarding instead the ten 

identified mitigation strategies, the framework connects each of them to a lifecycle 

stage in which benefits in terms of impacts reduction may be brought. Lastly, the roles 

of different stakeholders are recognized along packaging lifecycle stages, and 

individual actors’ influence is connected to one or more of them.  

The e-commerce packaging roles, the functional and the marketing one, are presented 

more in detail in Paragraph 3.1.1 and 3.1.2. The former concerns e-commerce 

packaging functions of damage protection, temperature control, handleability, and 

transportability. The latter refers instead to those packaging elements, i.e., verbal and 

visual ones (Al-Samarraie et al., 2019), that make packaging an important marketing 

lever in e-commerce businesses in terms of values communication, brand image and 

customer loyalty reinforcement.  

In Paragraph 3.2.1, a more in-depth discussion about the overpackaging problem is 

presented. Overpackaging is described as the excessive consumption of express 
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delivery packaging materials (Xie et al., 2021), for which two drivers at its basis directly 

relate to the previously recognized packaging roles. Indeed, in the first place, e-

commerce merchants become guilty to overpack their goods for protection needs 

(Schnurr et al., 2020) and for marketing and communication purposes (Yan et al., 2018).  

E-commerce packaging waste problem is instead discussed in detail in Paragraph 

3.2.2. Besides huge quantities of packaging waste generated, the problem deals with 

the most currently diffused methods for its disposal, i.e., incineration, landfilling or 

direct dumping, which causes serious threat to humans, animals and nature. This 

problem is further explored by finding five classes of sub-causes, recognized replying 

on a fishbone diagram. Among these, for instance, there is consumers’ lack of 

environmental awareness and knowledge about packaging sustainability, which bring 

them to avoiding waste classification before dismantling (Kong et al., 2021). Also, there 

is an imperfect or absent packaging waste management system, as well as a lack of 

proper collection and sorting of waste (Liang et al. 2020). Another sub-cause is the 

economic inconvenience of packaging recycling, especially due to high investments 

required to put in place recycling programs, which reduce enterprises’ incentives to 

recover packaging (Yan et al., 2018). The fourth sub-cause is rooted, for instance, in the 

fact that there are neither mandatory standard for materials to be used (Guo et al., 2021) 

nor standards for recycling and disposal of packaging materials (Schnurr et al., 2020). 

Strictly related, the last sub-cause concerns the materials employed in production, 

which are often non-biodegradable, toxic, or characterized by low recyclability, 

preventing in the first place their safe disposal.  

In Paragraph 3.3, the focus is posed instead on the discussion about packaging impacts 

quantification, in particular for environmental ones. Different environmental impact 

dimensions are considered, such as, energy consumption, waste quantification, CO2 

emissions production and contribution to climate change. Among the main findings, 

packaging is found to be the most responsible factor for energy consumption, CO2 

emissions production and contribution to climate change in e-commerce businesses, 
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and the main differentiator in the comparison between e-commerce and conventional 

retailing scenarios for these impact dimensions (Pålsson et al., 2017). Also, raw material 

extraction, manufacturing, and disposal practices are the most impactful processes of 

packaging lifecycle. Concerning materials, in absolute terms, paper-based packaging, 

such as corrugated cardboard boxes, is responsible for most of the impacts, especially 

due to its large adoption in the e-commerce application (Su Y et al., 2020).  

Lastly, in Paragraph 3.4 mitigation strategies and practical solution proposed by the 

literature are presented. In order to logically group and discuss the ten identified 

strategies, the classification into “R” strategies groups has been adapted from 

Morseletto, (2020), and limited to Reduce, Recycle, Rethink and Reuse groups. Among 

packaging materials “Reduce” strategies, there is packaging system optimization (Lu 

et al., 2020) or packaging products usage reduction (Zhang et al., 2022). Other papers 

have proposed strategies concerning “Recycle”, as the increased use of recycled 

materials as raw materials for secondary production (Arunan et al., 2021, Camps-Posino 

et al., 2021). Concerning “Reuse”, the literature mainly proposes the adoption of 

reusable containers to avoid single-use packaging. Finally, the adoption of green 

materials (Lu et al., 2020, Jia et al., 2018, Xie et al., 2021) and packaging redesign (Xie et 

al., 2021) are proposed as Rethink strategies.  

The literature recognizes the role of different stakeholders along the chain. These have 

different spheres of influence along packaging lifecycle stages. Relationships among 

groups of stakeholders can be also recognized. The government is an important actor 

as it is in charge of developing relevant policies related to e-commerce packaging 

practices. Besides, it supervises and guides other stakeholders’ behaviors, while 

promoting environmental education among consumers (Wang et al., 2021). Packaging 

manufacturers, mainly responsible for packaging design and production, are in charge 

of manufacturing green packaging adopting more environmentally friendly materials. 

Also, they should collaborate with other stakeholders for reintroducing recycled 

packaging materials in the loop for secondary packaging production. Afterward, e-
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commerce merchants are in charge of optimizing packaging choice and use in product 

delivery and to collaborate with logistics providers for the establishment of reverse 

logistics (Xiao et al., 2020). Moreover, they should influence packaging manufacturers 

in the choice of materials. E-commerce service providers should instead work with e-

commerce merchants to promote green logistics (Kong et al., 2021) and incorporate 

recycling within their logistics network (Xiao et al., 2020). At the end, consumers have 

been recognized as fundamental stakeholders because of their involvement in the end-

of-life phase of e-commerce packaging lifecycle, as they can actively take small-scale 

measures (Liu et al., 2020). For instance, they can change consumption habits and 

starting to buy from those merchants who adopt environmentally friendly packaging 

(Duan et al., 2019). Besides, regarding packaging products disposal, consumers should 

put in place more conscious behaviors in terms of waste separation and collection to 

facilitate packaging recycling (Camps-Posino et al., 2021). 

To this regard, Paragraph 3.4.3 presents some levers discussed in the literature that 

can be used to push stakeholders’ sustainable behaviors, especially consumers’. Such 

levers can be both related to economic factors, e.g., economic convenience, discounts, 

governmental subsidies, and non-economic factors, e.g, social network effects, 

publicity, environmental education (Su et al.,2020, Tu et al., 2018, Xie et al., 2021).   

Finally, Paragraph 3.4.4 focuses on the discussion of the existing practical solutions for 

e-commerce packaging, as proposed by the analyzed papers. The recognized solutions 

have been divided in groups and the categorized based on their application along the 

packaging process. For instance, Packaging innovations, Design models, Materials and 

Optimization methods refer to the upstream part, especially for packaging design and 

use phases, while Waste treatment solutions, Recycling systems and Reverse logistics 

are related to the end-of-life.  

More specifically, regarding the design stage, packaging innovations refer to 

innovative packaging solutions that could be employed in the e-commerce field. Such 

solutions are analyzed under the perspectives of packaging cost impact, 
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environmental impact and product damage. Packaging design models consists in 

theoretical models presented in the literature and useful to design new packaging with 

environment benefits. Also, the existing literature proposes several innovative 

packaging materials with significant positive impacts on cost, environment, and 

product damage. Packaging optimization methods can instead be implemented in the 

use stage, and they allow cost and material use reduction. 

Moving downstream, different solutions for packaging disposal exist in literature: 

from an innovative treatment of Plastic Express Packaging Bags (PEPBs) waste, aimed 

at reducing the related environmental harms, to recycling system solutions. Also, two 

reverse logistics frameworks are proposed. 

In Paragraph 4, conclusions on the present are drawn, including the discussion on 

research gaps and hints for future practitioners.  

 


