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Purpose of the study: This study attempts to answer the question whether it is possible to
reduce the quantity of packaging waste generated by online stores through modification of the
ways they operate. Due to the dynamic development of e-commerce, the problem of packaging
waste is becoming increasingly visible — its overall quantity has increased significantly in recent
years. Daily observations of online shoppers and review of websites of packaging
manufacturers, for e-commerce demonstrate that problems such as empty space in boxes or the
use of various types of fillers or too much plastic are important for both buyers and sellers.
Given these phenomena and expected growth trends — both in terms of the packaging waste
generated by e-commerce and the need to pursue the principles of sustainable development —
actions should be taken to implement the first goal of the waste hierarchy: reduction of the
quantities of waste.

Methodology/approach: In order to answer this question, a survey was conducted among
consumer electronics store employees responsible for shipping products. The survey
questionnaire contained questions and responses arranged on a Likert scale.

Limitations: The study touched upon the issue of reducing the quantity of waste generated by
e-commerce and focused mainly on changing the approach in stores at the operational level.
Meanwhile, it would be possible to introduce changes already at the stage of packaging
production. It is known that new materials and products are being developed which could be
used for shipments, as they are greener. It is certainly possible to make changes at the packaging
design stage.

Implications: The conclusions of the following study are primarily applicable at the operational
management level. On their basis, guidelines and tips for packaging in e-commerce shops can
be formulated.

Value: The study shows a great potential for online store staff in terms of reducing empty
spaces and fillers, and also confirms the existence of a trend in perceiving “green” stores as
more competitive.
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1. Introduction

Packaging waste, defined as post-consumer packaging, withdrawn from use and
constituting waste within the meaning of waste regulations, is an important issue from the point
of view of the protection of the environment and natural resources. Between 2009 and 2019,
the quantity of this type of waste increased by 20.5% in the European Union (Ochrona
srodowiska, 2022). And although it is possible, at least in Poland, to achieve the desired levels
of recovering and recycling, waste management remains a very important subject and a problem
because it is not possible to implement the principles of waste hierarchy in this area, according
to which, in the first instance, the production of waste should be avoided in general.

E-commerce is one of the sources of particularly large quantities of packaging waste.
According to the Polish Central Statistical Office, 64.6% of people aged 16-74 made purchases
online in Poland in 2022 (compared to 61.2% in 2021) (Spoteczenstwo informacyjne w Polsce,
2022) and this is the result of a long-standing trend. Therefore, the e-commerce industry,
as online trade is also called, can be considered one of the main culprits of the increase in the
quantity of packaging waste. The increase in the amount of waste generated in e-commerce is,
of course, due to the growth of the industry, but this increase is disproportionate. It seems that
packaging is undergoing the next stage of evolution in online trade. While they previously
played the role of a marketing and communication instrument, in e-commerce they return to
their most original role, i.e. product protection, this time in transport over longer distances.
Thus, the quantities of smaller and larger cardboard boxes, various types of plastic film, paper
and plastic materials, which are intended to protect products purchased online on their way to
the customer, are growing. The question inevitably arises about the possibility of reducing this
waste stream.

2. Literature review

As consumers’ purchasing preferences shift from traditional retail channels towards
e-commerce, the harmful impact of e-commerce is readily apparent. For example, it is estimated
that online shopping generates 4.8 times more packaging waste than offline shopping for the
same amount of spending (Tokar et al., 2021). Some see the need to change policy in this area
to prevent further environmental damage caused by packaging waste from online shopping
(Kimetal., 2022), and it is also recognized that this is a task for managers and planners (Adibfar
et al., 2022). Online shopping has brought convenience to customers, retailers are constantly
making efforts to improve the online shopping experience, and packaging must cope with the
rapid growth of the industry.
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One of the most important threads in packaging research is that of packaging design, which should
take into account issues related to the packaging waste generated (Yin et a., 2023; Spruit, 2021,
Kazancoglu et al., 2023). Escursell et al. (2021) note that packaging materials and technologies
evolved rapidly until the 1990s, but thereafter it became increasingly difficult to further reduce
their costs and environmental impact. Furthermore, some packaging products are still
manufactured from non-renewable materials and there is a need for further research to make
new packaging from renewable sources, such as cellulose-containing materials that are widely
available in nature, or from recycled cellulosic materials, such as cardboard. Streamlining
distribution processes with new and more effective tools could further help mitigate the
environmental impact of packaging. Similarly, new manufacturing processes such as additive
manufacturing and 3D printing can help optimize packaging volume and shape, thereby
facilitating more sustainable manufacture, for example by reducing CO2 emissions.
The technology currently available could be useful in rethinking the entire e-commerce
packaging paradigm, which has changed very little over the last few decades (Escursell et al.,
2021).

The growth of e-commerce and, therefore, the increase in the quantity of waste it generates
was also influenced by the CoViD-19 pandemic (Kim, 2020; Nath et al., 2023; Yang et al.,
2023), as well as the expansion of express delivery services (Pinos et al., 2022). Another reason
is the overpackaging found, for example, in the electronics industry and resulting from the
tendency of vendors to protect the product from damage in transport (Lu et al., 2020) or in food
industry (Lin, 2022) but also in e-commerce in general (Xie et al., 2021). As an upward trend
is expected, questions arise about recycling costs and whether producers of packaging waste
are charged appropriately (Cruz et al., 2014) and the issue of packaging in the context of the
circular economy has long been emerging (Novakovic et al., 2023; Nielsen, Hakala, 2023;
Palazzo et al., 2023).

In the research on e-commerce packaging there is also a thread related to competitiveness
of enterprises. Some studies confirm that there is a relationship between pro-environmental,
or “green”, solutions used by companies and customer satisfaction and loyalty. This means that
the more attention online retailers pay to eco-friendly delivery (parcel lockers, collection points,
click & collect), packaging (responsible materials and packaging sizes) and post-consumer
returns (returnable packaging, return of endOof-life products), the more are consumers satisfied,
loyal and willing to make repeat purchases (Kawa, Pieranski, 2021). Studies that have shown
this were carried out, for example, in the UK. According to them, one third (33%) of consumers
currently decide to buy from brands that, in their opinion, do something good for society or the
environment (Unilever, 2017) and rational packaging management in e-commerce adds to its
competitiveness (Kim et al., 2021).

The last thread in research on e-commerce packaging concerns the next levels of the waste
management hierarchy, after avoiding generation, i.e. waste recovery and recycling. Research
conducted on this suggests that there are great opportunities to reduce the consumption of
packaging materials and then mitigate their impact on the environment (Su et al., 2020) both in
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the technological and management spheres. With regard to packaging used for online shopping,
there is a need to create conditions for full recycling and/or reusability. Thus, e-commerce
companies, and therefore also customers who would be responsible for returning packaging,
face a challenge — the use of reusable packaging (Bukowska-Piestrzynska, Gorniak, 2023).

3. Research hypotheses and methodology

The analysis of existing threads in the literature regarding e-commerce packaging made it
possible to ask several practical questions regarding the business of mail-order stores in the
context of reducing the packaging waste they generate. According to the main hypothesis of
this study, it is possible to reduce the quantity of packaging waste generated by online stores
right now — by modifying their methods of working. Based on this main hypothesis,
four secondary hypotheses were formulated, which resulted from observations of everyday
practices of this type of stores. These hypotheses are as follows:

(h1) There is potential for more eco-friendly packaging for shipping goods in online stores.

(h2) The “greenness” of packaging benefits the company’s competitiveness.

(h3) Voids in packaging can be reduced and fillers and plastic elements can be eliminated.

(h4) Managers are ready to take action to make packaging more environment-friendly.

The research tool was an anonymous survey conducted among employees of online stores.
The questionnaire consisted of 13 questions in which respondents were asked directly about the
phenomena under study and asked to rate them using a Likert scale. The questions in the survey
were designed to verify the hypotheses set at the beginning of the study. Some of the
respondents spontaneously shared their opinions on the topics discussed in the survey,
which was taken into account in the interpretation of the results.

4. Research results

Responses were received from 47 persons — managers from the e-commerce industry and
employees of online stores responsible for shipping goods to customers, preceded by packaging.
The research sample consisted of 35 men and 12 women. The mean age of the respondents was
38 years.

The questionnaire contained 13 questions, in the grammatical form of affirmative
statements, with responses using a 5-point Likert scale intended to verify the hypotheses
formulated based on the identified research gap. For each statement, respondents could choose
from among 5 responses consisting of a verbal and numerical description, arranged in order
from 100% denial to 100% agreement:
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1 — I strongly disagree.
2 — | tend to disagree.

3

Neither yes nor no.

4 — | tend to agree.

5 — I strongly agree.

On this basis, a weighted average was calculated for each statement, providing information
about the side and strength of the attitude towards each statement. The answers are presented

in Table 1.
Table 1.
Questions (affirmative statements), responses and weighted averages
> = C 2 = > o
Ne° Question/Response £/ 2R |25 | 8RR | 58| =25
n - Z D - » 5 > S
- > - =
% of responses
o1 The issue pf packaging waste from mail order 5957 | 31.91 | 85 0 0 451
sales worries me.
Packaging and environmental issues related to it
Q2 | are becoming more and more important to 63.82 | 29.78 0 425 | 212 | 4.48
consumers.
Online stores that respect the principles of
Q3 | ecology and sustainable development have a 95.74 | 2.12 2.12 0 0 4.93
competitive advantage over other online stores.
Q4 ?hlpplnq’packaglng in an online store could be 9361 | 4.5 212 0 0 491
greener .
When shipping from an online store, the quantity
Q5 | of plastic ancillary materials (adhesive tapes, 6.38 | 10.63 | 42.55 | 40.42 0 2.82
fastening tapes) could be reduced.
Q6 Whe.n shipping from an online store, it would be 9148 | 425 | 425 0 0 487
possible to reduce empty space in packages.
Q7 Reduc;ng the empty space in a pgrqel shipped by 9148 | 638 | 212 0 0 489
an online store would reduce logistics costs.
It is possible to reduce the quantity of “fillers” in
Q8 | shipments from online stores (stretch foil, bubble 74 17.02 | 85 0 0 4.65
wrap).
Q9 Itis po§5|ble to reduce_ th_e use ofot_her fillers” in 1489 | 1914 | 19.14 | 3191 | 1489 | 287
packaging used for shipping by online stores.
Most parcels are packed in such a way that they
Q10 | are difficult to open and are frustrating for the 74.46 | 19.14 | 6.38 0 0 4.61
consumer.
Packaging that is difficult to open or is
Q11 unsustainable may effectl_vely discourage 638 | 1063 | 1914 | 3617 | 2765 | 231
a consumer from purchasing a product of the
same brand again.
I am ready to diversify my approach in my work
Q12 and plit mcire effort |.nt'o making the packaging 4255 | 3191 | 234 | 212 0 414
more “eco” (so that it is not a source of much
waste).
Q13 Most packaging could be designed slightly 80.85 | 1063 | 425 | 425 0 468
differently to generate less waste.

Source: The author’s own study.
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The first three questions/statements concerned the general perception of the issue of waste
generation by the e-commerce industry. The first statement (Q1), according to which the issue
of packaging waste from mail order sales is worrying, has an average weight of 4.51.
This means that the respondents considered the phenomenon, as well as the threats resulting
from it to be noticeable: 91.48% of respondents believed so. The respondents also believed that
“packaging and environmental issues related to it are increasingly important to consumers” —
this statement (Q2) has an average weight of 4.48 and 93.6% of respondents agreed with it.
In the next statement (Q3), this observation was confirmed and supplemented with the aspect
of competitiveness. 97.86% of the respondents agreed with the statement that online stores that
respect the principles of ecology and sustainable development have a competitive advantage
over other online stores — the result is the highest weighted average (4.93) and this is the
strongest statement in the entire survey.

The next six questions concerned the method of packing as such itself and the possibility of
reducing the quantity of waste in e-commerce stores. The results of this part of the study are
inconclusive. The respondents agreed that shipping packaging in an online store could be more
“eco” (Q4 —4.91, 97.86%), that empty space in parcels could be reduced (Q6 — 4.87, 99.98 %)
and that it would reduce logistics costs (Q7 — 4.89; 99.98%). Slightly narrower acceptance,
although still quite wide, was noted for the statement that the number of “fillers” in shipments
from online stores (stretch foil, bubble wrap) could be reduced (Q8 — 4.65; 91.02%).
The weighted average agreement to statement that the quantity of plastic ancillary materials
(adhesive tapes, fastening tapes) could be reduced when shipping in an online store (Q5 — 2.82;
42,55%). To an even lesser extent, the respondents agreed with the statement the use of other
“fillers” in packaging used for shipping by online stores can be limited (Q9 — 2.87; 34.03%).

The last four questions of the survey concerned the consumers’ reaction to non-green
packaging and the possibility of more ecological packing of parcels in online stores and
designing packaging in such a way that it generates less waste. First of all, the majority of the
respondents (63%) did not agree with the statement that non-ecological packaging can
effectively discourage repeated purchases (Q11 — 2.31), but at the same time the respondents
confirmed that most parcels are packed in such a way that they are difficult to open and that
opening them is frustrating for the consumer (Q10 —4.61; 93.6%). In response to question Q12,
a majority of respondents (74.46%) declared their readiness to diversify their approach in their
work to make the packaging more ecological (4.14). In the last statement, the respondents
confirmed that most packaging could be designed slightly differently to generate less waste
(Q13 - 4.68; 91.48%).
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5. Discussion

Hypotheses (h1), according to which there is a potential for more ecological packaging for
shipping goods in online stores, and (h2), according to which the “ecological” nature of
packaging benefits competitiveness should be considered positively verified. The study has
confirmed that the issues of packaging waste from mail order sales are worrying for
representatives of the e-commerce industry, and environmental issues related to them are
becoming increasingly important for consumers. The statement that online stores that respect
ecological principles are perceived as more competitive has also been confirmed.
This state of affairs confirms the research hypothesis formulated based on the existing research.
Employees in the e-commerce sector notice the problem of waste from their industry.
In the general view of both employees and customers of online stores, ecological issues are
gaining on importance, and competitiveness of e-commerce stores is correlated with whether
they respect the principles of ecology and sustainable development. It should be noted that the
term “ecology”, or “greenness”, was not defined in detail in the study — on purpose.
While the adjective “ecological” is commonly used in very different contexts and areas of life,
it seems that most people use it to mean “related to environmental protection” — and the term
was used in this sense in the study. It is also commonly believed that one of the aspects of
“environmental protection” is the reduction of the quantity of waste generated, including
packaging waste, and that it is in this sense that the word “ecological” is used. The study has
shown that the ecological approach of e-commerce stores in terms of the packaging used by
them may be a factor improving their competitiveness. There are many strategies to ensure that
stores — not only e-commerce ones — remain competitive on the market, and the subject of their
effectiveness is extremely comprehensive. Undoubtedly, however, “being eco” is gaining on
importance as a factor of competitiveness due to growing awareness of environmental issues in
societies. Therefore, it is a reason to take measures aimed at cultivating the image of
e-commerce enterprises as “greener”’. The respondents also said that shipping packaging in an
online store could be more “eco”. This is an important statement because it comes from
employees themselves who, as those closest to the packaging process, notice the lack of
optimization in the selection of packaging. In additional comments on this topic,
the respondents emphasized that there was a great potential to improve packaging.
The employees surveyed admitted that packing is primarily aimed at securing the goods for
transport. Some emphasized that their priority was to deliver shipments as quickly as possible
and that tat was the main goal of shipping companies, and the most important expectation of
customers. As the respondents admitted, given such goals, the subject of adjusting the
packaging in terms of size to the dimensions of the product becomes less important and it is
much easier to use larger packaging in which voids are closed with additional materials (fillers).
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Thus, hypothesis (h3) has been partially confirmed, according to which “air gaps” in
packaging can be reduced and fillers and plastic elements can be eliminated. This hypothesis
was verified using 7 questions, and the answers are not entirely clear. The low average weight
comes to the fore when it comes to the statement that packaging that is difficult to open or is
non-green may effectively discourage a consumer from purchasing a product of the same brand
again. This is a very important suggestion for the market. While the respondents agreed with
the very general statement that environmental friendliness promotes competitiveness,
the they tended to disagree with the more specific statement that a brand would lose popularity
due to the fact that its products are packaged in a non-green manner. This is, of course, relatively
simple to explain by the fact that brand loyalty is something different than the perception of
an online store and shipping.

The respondents moderately agreed with the statement that the number of plastic packaging
elements could be reduced in online store shipping (Q5). In additional comments, they justified
this by the fact that currently these materials and their use are often already reduced to the
necessary minimum. Plastics in mail order stores are used primarily in the form of ancillary
packaging materials, such as adhesive or fastening tapes and bubble wrap to protect the product
in transport against damage. The respondents declared that plastics were used less and less often
as fillers of voids, for which purpose they increasingly used paper, among others.
Next, they agreed that the quantity of “fillers” in online shipping, such as stretch film and bubble
wrap, could be reduced (Q8) and, at the same time, they were less likely to agree with the
statement that other “fillers” used in shipping packaging could be reduced. It turns out that it is
necessary to use fillers, even paper ones, and the trend of moving away from plastic is already
noticeable.

The statement about the possibility of reducing overall empty space in parcels sent as part
of online sales (Q6) and the related possibility of reducing logistics costs (Q7) also met with
strong acceptance. This issue also provoked many additional spontaneous comments from the
respondents, which they shared in the survey. They confirmed that the phenomenon of empty
space in boxes delivered after online shopping is extremely common and even has a name:
the “empty space economy” consisting in “carrying air and fillers” is perceived very critically
by the respondents. They noticed a number of negative consequences associated with this
phenomenon: ranging from increased transport costs if packages take up more space than the
size of the product, through generating unnecessary waste, to customer disappointment and
frustration resulting in adverse publicity. One of the respondents drew attention to marketing
aspects: There are popular videos on YouTube channels in which customers review products
purchased online, also commenting on the packaging and often expressing unfavorable opinions
about brands that use excessive quantities of fillers. This comment was reflected in the survey
in response to the question about consumers’ frustration with opening a package that is difficult
to unpack (Q10).
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The last two questions of the questionnaire were used to verify hypothesis (h4), according
to which managers are ready to take action to make packaging greener and to examine the
possibility of changing the approach to packaging in online stores in such a way that packaging
from this type of sales does not generate so much waste. Representatives of the e-commerce
industry are willing to diversify their approach at work and make more efforts to make
packaging more environment-friendly. As many as 80% of the respondents fully agreed with
the statement that most packaging could be designed in a slightly different way to generate less
waste.

6. Conclusions

The research can offer both general conclusions, regarding the situation of waste
management in the online sales industry, and conclusions regarding management issues.
First of all, it should be noted that the problem of too much waste generated by the industry is
so great that it has not escaped the attention of its employees and customers, and this problem
could be solved. This would bring benefits not only for the environment, but also for
e-commerce which must treat ecology as an element of their competitive strategy in times of
growing environmental awareness of society. Secondly, online store employees are willing to
modify their procedures to make packaging greener. Empty space in parcels should certainly
be reduced — there is potential for this. This can be achieved by purchasing a wider range of
box sizes which should be matched to products. Thirdly, we must not forget that the process of
packing goods in online stores is primarily intended to protect products in transport. However,
it 1s still not a factor determining the brand’s popularity.

The study described in this paper had its limitations. Thus, it touched upon the issue of
reducing the quantity of waste generated by e-commerce and focused mainly on changing the
approach in stores at the operational level. Meanwhile, it would be possible to introduce
changes already at the stage of packaging production. It is known that new materials and
products are being developed which could be used for shipments, as they are greener.
It is certainly possible to make changes at the packaging design stage. The study only highlights
issues related to existing and marketed packaging: their recycling and upcycling, as well as their
reintroduction into economic circulation. These matters should certainly be investigated in
future research and economic practice.
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