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Abstract:
To mitigate increasing sustainability issues around e-commerce packaging, many circular initiatives are
under development. In this thesis I study the effect of socio-material networks and flows on the material
impact reductions these circular initiatives can achieve. Therefore, the following research question is
analysed: Which socio-material factors influence the effectiveness of circular initiatives in e-commerce
packaging in the Netherlands? To answer this question, the frameworks of a sociology of networks and
flows and the circular economy are applied in this thesis. These theories frame empirical research
through interviews and document analyses. This leads to the mapping of conventional networks and
flows of e-commerce packaging and the identification of three areas of circular initiatives: choices in
material use and recycling; packaging reduction; and reusable packaging initiatives. I find that the most
important socio-material factors influencing the effectiveness of these initiatives are the financial and
technological packaging requirements of e-tailers, the packaging sustainability perception of consumers,
the logistic programs of carriers, and the alliances that are formed by sector organisations. These factors
determine the shape of the network alterations or alternative networks that form around circular
initiatives. This study emphasizes the need to consider the effect of social factors on the effective
implementation of circular initiatives and recommends further research to deconstruct especially financial
and technological incentives and constraints.
Keywords: sociology of networks and flows – circular economy – material impact – e-commerce
packaging
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1. Introduction
In this chapter, I introduce my thesis according to a brief description of the issue and the research. The
problem of the ineffective use of the circular economy to improve the sustainability of e-commerce
packaging and a lack of social circular economy research forms the basis for this study. In response, its
objectives are formulated, and the ensuing research questions are presented, followed by an outline of
the structure of this thesis.

1.1 Problem description
1.1.1

Popularisation of the circular economy

The circular economy is a hot topic among practitioners and academics, though it is not always
effectively implemented. Its popularity becomes evident from increased research on the topic: compared
to the about 30 articles published on the concept in 2014, over a 100 articles were published in 2016,
together with many consultancy reports (Kirchherr, Reike & Hekkert, 2017). Circular economy is defined
as an economy which is restorative and regenerative by design and works towards the aim of keeping
products, components, and materials at their highest value and utility (Ellen MacArthur, 2013). Value
preservation centres on the waste hierarchy, or r-ladder, which categorizes waste treatment options
according to their effectiveness (Van Ewijk & Stegemann, 2016). Ineffective implementation of the
circular economy is illustrated by the fact that, though often mentioned synonymously, circular initiatives
do not always increase sustainability, according to Geissdoerfer, Savaget, Bocken and Hultink (2017).
The social dynamics around the implementation of circular initiatives can potentially explain the
difference between the conventional objective of the circular economy and its actual output. Through
examination of the case of circular initiatives in e-commerce packaging, this difference is exemplified.
This is first done through an exploration of issues in the sustainability of e-commerce packaging which
call for circular initiatives.
1.1.2

E-commerce packaging use

In the Netherlands, 12.3 million consumers shop online, which is 91 percent of the part of the population
which is 15-79 years old (Postnord, 2018). This leads to an estimate of 565 euros spend online on
average per person per year. The e-commerce, or e-tailer when speaking of fashion items, industry is
increasingly getting larger. From 2007 to 2017, the percentage of Dutch people ordering clothing or
sports items online tripled from 19 to 57 percent (Van Toorn, 2018). However, a side-effect of the
booming e-tailer industry is the impact of increased packaging usage. Growing e-commerce has led to
increased business to consumer (B2C) usage of individual product packaging. Foremost, cardboard boxes
are used to package products which require rigid protection (Pape, 2019a). Moreover, plastic bags are
used as packaging for flexible retail items (Malmsjö, 2018).
Commonly, e-commerce packaging is only used once and has a negative environmental impact. When
packaging is used in business to business (B2B) transactions, or in traditional clothes retail, responsibility
for how it is discarded remains with companies. However, in e-commerce, it stays with the consumer,
rendering them responsible for disposal. Plastic is specifically under public attention, because it could end
up in the ocean, disintegrate into micro plastics, which have already been found in over a 100 species of
marine life, and find its way back to human intake (Plastic Soup Foundation, 2018). Health effects on
humans are still being explored, but are hypothesized to comprise increased risks of neurodevelopmental
disorders like ASD and ADHD. Only 250 to 300 kiloton of plastics are recycled on a yearly basis, whereas
2,000 kiloton are produced in the Netherlands (Transitieteam Kunststoffen, 2018). Transition from
incineration to recycling plastic can decrease GHG emissions by 1.2 kilogram CO₂ per kilogram plastic
packaging waste (Bijleveld, Bergsma & Nusselder, 2016). CO₂ emissions in Europe could be decreased
by 5,400 kiloton if plastic packaging materials would be recycled rather than incinerated.
Therefore, packaging use in the e-tailer industry is characterized as unsustainable. The concept of
sustainable development has become institutionalized by policymakers and large organizations and grew
to be embedded in the structure of modern society over the years (Geissdoerfer et al., 2017). There are
many definitions of sustainability, a concept which goes back to early 18 th century forest management.
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The most commonly accepted definition is that of the Brundtland report which describes sustainability as
“development that meets the needs of the present without compromising the ability of future generations
to meet their own needs” (Brundtland, 1987). This description is often supplemented by the triple
bottom line concept of people, planet, and profit, which refers to the balance of social, environmental,
and economic aspects which sustainability relies on (Geissdoerfer et al., 2017).
1.1.3

Circular economy policy response

In response to sustainability issues such as these, governmental organisations have formulated
strategies to transition to a circular economy. The Dutch government has expressed the goal of
becoming a complete circular economy in 2050: an economy without waste, in which everything is
powered by reusable materials with the main aim of combatting global demand for virgin resources
(Rijksoverheid, 2016). To reach their goal, the government has created five transition agendas for
industries and chains in biomass and food, plastics, the manufacturing industry, construction, and
consumption goods. E-commerce packaging is at the interface of the plastics and consumption goods
agendas. In the Dutch transition agenda to a circular economy of consumption goods, a focus on the
waste hierarchy is emphasized, as objectives are formulated around the ‘r-ladder of circularity’
(Transitieteam Consumptie Goederen, 2018).
Additionally, as early as 2008, the European Union pronounced the waste hierarchy a priority for waste
management, legislation, policy and prevention which member states must implement into their national
directives (European Parliament and the Council, 2008). The European Commission has created an EU
Strategy for Plastics in the Circular Economy to ensure that by 2030, all plastics packaging is recyclable
or reusable, and more than half is actually recycled (European Commission, 2018a). With this document,
the Commission emphasizes the need for a new sustainable plastics economy, which is circular in nature.
Moreover, together with the Commission, the European Parliament entered four legislative revisions on
waste law (European Commission, 2014). The revised legislative framework went into force in 2018, and
its legally binding targets include recycling 70 percent of packaging waste by 2030, with a specific target
of 55 percent for plastic packaging recycling (Publications Office of the European Union, 2018). Together
with communicative measures, the plastics strategy, a monitoring framework, and a report on critical
raw materials, these judicial changes comprise the European Union (EU) Circular Economy Package
(European Commission, 2014).
1.1.4

Ineffective circular economy implementation

Circular economy initiatives that are being created in response to sustainability issues and government
policy are not always effective in their implementation, which means they do not achieve intended
material reductions. The waste hierarchy, or r-ladder of circularity, is an example of this issue, since
adhering to it does not necessarily lead to product sustainability due to its simplicity. The waste
hierarchy does not achieve absolute reductions in material throughput, whereas its aim is to
dematerialize through reducing virgin inputs by diverting waste from landfill, decreasing environmental
impacts, and saving resources by recycling, reuse and recovery to reduce primary inputs (Van Ewijk &
Stegemann, 2016). Furthermore, the waste hierarchy is stated to not be the most effective tool to
manage plastic (Lazarevic, Aoustin, Buclet & Brandt, 2010). Nevertheless, the waste hierarchy remains
the guiding principle of the EU for national waste management policy, adopted by the Dutch government
in its circular economy transition agendas (European Parliament and the Council, 2008) (Transitieteam
Consumptie Goederen, 2018). This exemplifies how the circular economy is an attractive tool for
policymakers and private business, as alluring economic benefits are foremost emphasized, the
environmental angle is simplified, and the complex social dimension is often excluded (Geissdoerfer et al.,
2017).
1.1.5

The missing social dimension of CE research

The scientific relevance of this thesis is clarified through several gaps in current research around the
influence of social dynamics between the actors involved with material flows on the effectiveness of the
tool of circular economy to reach the goal of sustainability. Studying how circular initiatives exist within
socio-material networks can facilitate understanding on how implementation issues arise and in what
way actors influence them.
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Since the social dimension is often forgotten in circular economy, a holistic perspective on how circular
initiatives are influenced by this aspect is necessary (Inigo & Blok, 2019). Access, inclusion and exclusion,
and control over material flows is shaped by the social environment (Mol & Spaargaren, 2012). Therefore,
this social environment also has a large influence on the impact of circular initiatives. This requires
analysis on how the socio-material environment of the e-commerce network shapes the packaging flow.
So far, there has been research on the influence of the institutional structure, mainly legislation, on the
circular economy, in terms of it defining what costs are born by whom (Moreau, Sahakian, Van
Griethuysen, & Vuille, 2017). Furthermore, it has been studied how new institutions are created to
facilitate circular material flows when transitioning from a linear to a circular system (Fischer & Pascucci,
2017). However, in what way resource flows are embedded in socio-material power structures and
networks is not researched. Furthermore, circular economy literature emphasizes the instrumental role of
governments, companies, and NGOs as focal actors in the transition, nevertheless research on how these
actors could aid effective implementation of initiatives is missing (Geissdoerfer et al., 2017). Research
into which actors are involved in circular initiatives and how or to what extent they influence their
implementation, can help make the possible connection or missing link between the tool of circular
economy, the ones who use the tool, and the goal of sustainability more clear. This can help understand
the transition to a circular economy in a holistic manner.

1.2 Research description
1.2.1

Research objective

The objective of this research is to contribute to understanding the effect of social factors on the
implementation of the circular economy, through (1) mapping the linear and circular material flows and
networks of e-commerce packaging use, and (2) studying how the socio-material networks around ecommerce packaging shape the implementation of circular initiatives. First, in order to discover the
environmental impact of the flow and the potential ways circular initiatives can decrease this, the
material flow of the polybag will be studied. An indicative analysis of packaging flows in e-commerce
networks in the Netherlands will contribute to this objective by providing the material impact of
packaging flows and showing where circular initiatives can make a difference. Using the circular economy
as a theoretical framework contributes to demonstrating the potential material reductions that can be
achieved through circular initiatives. Second, is to map the current socio-material networks around
packaging use in e-commerce chains selling in the Netherlands to discover how these shape the
implementation of circular initiatives. Using a sociology of networks and flows as a theoretical framework
will contribute to the understanding the ineffective implementation of certain circular initiatives due to its
holistic perspective on social dimensions affecting the networks around material flows. By researching
the social dynamics which impact circular initiatives on e-commerce packaging, this aim can be achieved.
1.2.2

Research questions

From previously discussed problems and objectives, the following research questions evolve:
Research question: Which socio-material factors influence the effectiveness of circular initiatives in ecommerce packaging in the Netherlands?
Sub research question 1: What is the changed material impact in the e-commerce packaging
flow that can be achieved through circular initiatives?
Sub research question 2: How do socio-material e-commerce networks in the Netherlands
influence circular initiatives for packaging flows?
These questions will be further explained in the theoretical framework according to the concepts they
employ.
1.2.3

Outline

The outline of this thesis is divided according to several chapters. Primarily, chapter 2 will explain the
theoretical framework of a sociology of networks and flows and the circular economy. Thereafter, chapter
3 sets out the methodology of this research by describing the interview and document analysis methods.
Ensuing is the data analysis, starting with a general overview of e-commerce packaging networks and

4

flows their material and social aspects in chapter 4. This is followed by three chapters on circular
initiatives: chapter 5 regarding material use and recycling; chapter 6 about packaging reduction; and
chapter 7 concerning reusable packaging initiatives. Chapter 8 provides a synthesis of previous findings
and an analysis of the power relations which influence the network. Next, chapter 9 discusses the
relevance of this study in a broader perspective. Lastly, conclusions and recommendations are provided
in chapter 10 to guide future research and implementation of circular initiatives.
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2. Theoretical Framework
This chapter explains my theoretical framework in two parts: a sociology of networks and flows and the
circular economy. The theory functions to study the following hypothesis: the ineffective implementation
of circular initiatives regarding the e-commerce packaging flow is caused by socio-material networks.
These sections explain how the research questions will be answered. The next chapter on methodology
will demonstrate which qualitative methods are used to find data.

2.1 Sociology of Flows and Networks
In this section, the main aspect of my theoretical framework, the sociology of flows and networks is set
out. This is done through a general exploration of its theoretical foundations, by examining Castells
(2000a) network society, a look into what Castells deems power and counter-power, a clarification of a
sociology of networks and flows, as developed by Mol and Spaargaren (2005), and an explanation of how
this theory will be applied to my research. Together, this describes in more detail how my second
research question will be examined, according to an operationalisation of socio-material networks.
2.1.1

Network Society

Contemporary society is a network society, as stated by Castells (2000a). Resulting from new
possibilities of economic and social organisation caused by innovations in information and communication
technology, he identifies a shift from vertically structured hierarchical activities to networking forms of
activity, in the shape of a set of interconnected nodes. Nodes can be individuals, organizations,
companies, or other groups of people. The prevalence of networks reshapes our societies’ social structure,
which Castells (2016) defines as “the organizational arrangements of humans in interactions framed by
culture” (p.8). These arrangements now depend on networks driven by information and communication
technologies.
The foundation of our new social structure relies on five dimensions of social change. First and foremost
is the dissolution of the traditional idea of the powerful nation-state as a result of global networks of
communication, the economy, and information and knowledge. Castells (2000b) calls networks flexible
and adaptive, which means they can expand and be linked with other networks as long as these add
value to the purpose of the network. Consequently, flexibility in labour relationships is eliminating the
idea of long term employment, and performance in the economy is increasingly being calculated based
on the development of increasing value, rather than profit development. This has led to changing
governmental power along the lines of the creation of supranational and international organizations with
shared sovereignty to influence global networks, and decentralized power to local and regional
institutions in order to establish legitimacy over smaller networks. Second, there is a novel technological
paradigm produced by new

information technologies. Through electronic networks, information

technologies support new ways of social organization and interaction. This is fuelling numerous processes
of social change such as new forms of production and communication media. A third dimension of social
change is globalization of the technological, organizational, and institutional capabilities of system
components, such as the economy. The globalization process is enabled by information and
communication technologies which are able to handle the global system its current size, speed, and
complexity. Fourth, the linking of groups and individuals by the Internet, is embedding cultural practices
in electronic hypertext. The hypertext is the platform for shared multimedia on the Internet, constituting
a new way of processing meanings for individuals and groups all over the world. Consequently, virtual
meanings communicated through hypertext are a core component of our symbolic environment, which
renders them essential in the experience of human communication constructing our new culture. Fifth,
the relationship between culture and nature is reformulated by science its progression and self-corrective
function. As scientific knowledge advances, ecological consciousness penetrates the human mind,
resulting in a desire to correct science its one-sided development. This cultural transformation is
reversing the industrial mind-set which has prevailed since Enlightenment.
According to Castells (2000b), the shift to network society requires reconceptualization of social
processes and institutions as characteristics of networks, which results in a theory bridging structural and
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practice-oriented views. Primarily, power and counter-power need to be redefined as related to networks
in this new configuration of society.
2.1.2

Power and counter-power

Castells (2011) sees power processes on the one hand as enforcing existing control or taking structural
power positions, and on the other hand as the process of resisting established power on the basis of
interests, values, and projects that under-represented or excluded from the network. The latter is called
counter-power. The former is divided in four types of power (Castells, 2011):
(1) Networking power forms the core of global network society by defining the power of actors included
in the network based on inclusion or exclusion of actors outside the global networks. This power
position can be established by constituting a valuable network, and barring access to actors who do
not add value or endanger the network its tasks from being fulfilled.
(2) Network power results from standards needed for coordinating social interaction within networks. It
is exercised through imposing rules of inclusion, rather than exclusion from networks. Interests of
the social actors who were at the foundation of network and standard formation are ultimately
favoured by network power since these actors have shaped the standards or protocols of
communication determining network inclusion.
(3) Networked power is the power of one social actor over another in the network. Power relationships
that allow actors to impose their will over another are defined by each specific network based on
their goals.
(4) Network-making power is the most important form of power. It enables actors to program networks
according to their interests and values, and switch different networks based on strategic alliances
between dominant actors. These power position holders are social actors, however they do not
identify with one group or individual. They often function at the interface between social actors,
creating sub-networks of humans organized around projects and interests, because this type of
power necessitates a complex set of action.
Programmers have the ability to program the network towards higher efficiency and reconfiguration
of structure and nodes to perform its tasks. Programs are generated by ideas, visions, projects, and
frames, in the context of network specific power relationships. Therefore, key aspects in the
programming ability are control over communication networks and the capacity to create effective
communicative and persuasive processes.
Switchers control the linkages between strategic networks. They set compatible goals between
different networks through communication, in order to establish more subtle, complex, and
negotiated ways of power enforcement.
Furthermore, counter-power is resistance to power, which creates altered networks through the same
two mechanisms as discussed before: programs and switches. First, through introducing new codes and
instructions into the network its programs, networks can be reprogrammed to change their fundamental
principles. Second, counter-power is expressed by blocking the switches connecting networks which are
controlled by values articulating structural domination. In this way, programmers and switchers can alter
conventional networks. Additionally, alternative resistance networks convey counter-power by opposing
power programmed in dominant networks. The dynamics of domination and counter domination both
depend on conventional network formation, and altering existing networks and/or forming alternative
networks, which shape strategies of offense and defence. (Castells, 2011)
2.1.3

Sociology of Flows and Networks

Upon the foundation of Castells’ network society, the theory of a sociology of networks and flows has
been developed. The main unit of analysis is changed from nation-states and societies to networks and
the flows of information, images, capital, viruses, people, money, goods, materials, and so forth, moving
through them (Mol & Spaargaren, 2012). This entails, rather than taking government policy or public
opinion as a subject of research, this theory instead focusses on e.g. the material flow of e-commerce
packaging and the networks it travels through. This section explains how this theory conceptualizes
environmental flows and networks.
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Environmental flows
Before used as an incidental example of global flows, Mol and Spaargaren (2005) now put environmental
flows at the centre of research. Environmental flows are defined by their global, fluid, de-territorialized
nature, as they are not static and place-bound. They also influence social actors and practices, and
issues of management and control. Therefore, environmental flows are characterized by their hybrid
socio-material nature, and the scapes that construct them.
Environmental flows are often conceptualised in research as material flows that influence and are
influenced by the environment. However, they are also immaterial flows, such as ideas, information, and
communication, regarding environmental issues, which means their analysis does not stop when the
material flows are extracted or added to the environment, for they exist without an end stage or goal. All
environmental flows are inherently social, since they are not merely a material substance and the
supporting technical infrastructure, they are also defined by the scapes, nodes, networks and discourses
that go along with them. Environmental flows are characterized by a hybrid nature, for material and
social dimensions cannot be separated beforehand, nor can the local and the global. Therefore, in
accordance with Oosterveer (2009), understanding social actors their roles and interactions concerning
environmental flows requires avoidance of predetermined definitions of the given material problems. This
is because environmental issues are not only determined by their material impacts, but also by social
activities, such as consumption, transport methods, and waste treatment. These activities rely on how
meanings are constructed: for example, in the discussion between plastic and bio-based material,
environmental issues are defined by what is deemed important: bio-based materials require more land
use and feedstock input, whereby plastic production is based on fossil fuel consumption. What society
prioritizes is what determines whether something is an environmental issue.
According to Oosterveer (2009), the by Appadurai (1996) developed notion of scapes emphasizes the
variety in actors constructing global flows, and their fluid, irregular shapes. The terminology of scapes
derives from the fact that, similar to landscapes, scapes are regarded differently by different actors. The
global cultural flows of social actors exist in five different scapes, or dimensions: the ethnoscape,
mediascape, technoscape, financescape, and ideoscape. Oosterveer (2018) explains the ethnoscape to
refer to the movement of human groups and individuals. The technoscape concerns global technology
arrangements and how these rapidly cross boundaries. The financescape includes arrangements of global
capital which create complex landscapes. Mediascapes illustrate the growing distribution of the electronic
capacity of producing and distributing information, and the image of the world shaped by the media.
Ideoscapes are formed by images of the world that are political and related to the ideologies of states as
well as the counter-ideologies of movements. Each scape has its constraints and incentives, which
renders the global system an incoherent set of detached dynamics. Environmental flows exemplify these
detachments and complexities, as shown by the problems in global environmental politics. They move
through

the

increasing

disjuncture

between

scapes

which

forms

tensions

between

global

heterogenization and homogenization. The global cultural flows of scapes frame actors ideas about
environmental flows. Scapes are created by the interaction between the local space of place and the
global space of flows. The local space of place denotes the localized aspect of environmental flows.
Environmental flows are shaped by their location through place-bound actors engaged in environmental
action (Mol & Spaargaren, 2005). The global space of flows is characterized by the idea of borderless
global fluids, such as money, capital, people, and materials that cut across all borders in global networks.
The interaction of these two tendencies can be studied through the multidimensional perspective of the
sociology of environmental flows and networks.
Socio-material networks
Correspondingly, this multidimensional perspective is emphasized in the hybrid nature of the networks
around environmental flows: networks are the institutions which govern the environmental flows
(Oosterveer, 2009). Mol and Spaargaren (2005) explain how networks are not social or material, but
exist between society and nature. Based on Urry (2000), they demand a stronger cross-disciplinary
collaboration to understand the complexity of globalized networks. There is a stronger emphasis in the
material dimension on the foundation of technology and technological advancements in social
development and change. This is explained by Mol and Spaargaren (2005) through the argument that
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both human agents and material objects have the ability to make a difference, because societies are
made up of hybrids. Therefore, those who have agency, can be both humans and objects or technologies.
The socio-material networks structuring mobilities of flows are defined by power relations, as well as
structuring power positions around flows, their access rights, and how strict their boundaries are:
“people and materials are either included or excluded, whereby networks include only those actors and
materials deemed relevant from their internal perspective while ignoring the rest” (Oosterveer, 2015,
p.149).
Networks consist of nodes, human agents, and flows. The most relevant networks dynamics are not
found within nodes, but in relations between different nodes (Oosterveer, 2015). Nodes are the
outcomes of the network, they do not precede it or exist without it. As global flows, such as products,
money, knowledge and information, connect the nodes across time and space, production and
consumption are seen by Oosterveer (2015) to mutually shape each other. Furthermore, networks
cannot exist without human agency. Complex networks dynamics are a result of the interactions between
human agents and the involved material processes. These interactions are defined by power relations.
Key network actors are primarily established by their inclusion in the network and thereafter by the
position they have in the network. Their position is determined by their level of influence on the
functioning of the network.
2.1.4

A networks and flows perspective on e-commerce packaging

This section explains the relevance of the sociology of networks and flows for this thesis, and how it will
be used as a framework to explain the effect of power relations on the inclusion of sustainability values in
circular initiatives. It will do so by first operationalizing the packaging flows and e-commerce networks,
and second by showing how Castells power types are characterised to exert influence on the packaging
flow. This leads to the clarification of the research question:
How do socio-material e-commerce networks in the Netherlands influence circular initiatives for
packaging flows?
The analysis of socio-material e-commerce networks has three parts: the scape discrepancies
constructing flows, the power processes affecting these discrepancies, and the altered or alternative
networks formed as a result. This will be further explained in the following according to three subquestions.
Packaging flows and networks
Environmental flows and networks have a hybrid socio-material nature. This is analysed around circular
initiatives for e-commerce packaging. The hypothesized ineffective implementation of these initiatives
forms environmental issues. In order to understand social actors their roles and interactions regarding
environmental flows, and how they result in these issues, it is essential to analyse how differences in
material impact and social incentives and constraints shape packaging flows. The material aspects are
described in section 2.2. Social incentives and constraints around packaging flows are seen as
discrepancies within the five scapes. The by Appadurai (1996) described tensions between global
heterogenization of the space of place and homogenization of the space of flows caused by increased
disconnection in different scapes, help to understand the governance of environmental flows in a
globalized world. These will be analysed by looking at the factors that hinder or drive the effective
implementation of circular initiatives. These factors represent flows shaping packaging use, which exist
within scapes. Table 1 demonstrates how this framework could be used to characterize factors shaping
the packaging flow. All in all, the research question is clarified through this analysis by answering:
What is the effect of incentives and constraints within Appadurai’s scapes on circular initiatives
for e-commerce packaging flows?
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Table 1: Representation of scapes in factors influencing packaging flows
Scapes

Factors

Ethnoscape

The packaging flow is shaped by the way people move

Technoscape

The packaging flow is shaped by (production and waste processing) technologies

Financescape

The packaging flow is shaped by profit and financial efficiency gains

Mediascape

The packaging flow is shaped by the way packaging is portrayed by the media

Ideoscape

The packaging flow is shaped by politics and counter-politics

Power and e-commerce packaging
The power relations in Castells’ theory of network society are a useful framework for this research due to
several reasons. Circular initiatives reflect power and counter-power through environmental issues in
their ineffective implementation. They call for the altering of conventional networks or the creation of
alternative networks based on a system different from the dominant linear system. By studying the
actors included or excluded from the networks, the dominance of other actors becomes clear. Moreover,
researching programmers and switchers through studying how they exercise power and feel counterpower can illuminate circular network formation and the strategies present. Table 2 demonstrates how
Castells (2009) power types and counter-power can be expressed in online retail networks, as will be
further explained in the following.
Table 2: Expression of power relations around circular initiatives
Power type
Networking power
Network power
Networked power
Network-making power

Counterpower

Expression
Actors are included, because of their added value
Actors are excluded, because they endanger network value
Communication of excluded actors with dominant actors
Goals behind circular initiatives that facilitate power exertion over other
actors
Programmers: Actors whose ideas, visions, projects and frames are
reflected in dominant networks
Switchers: Actors that create strategic alliances between networks and
their objectives
Reprogramming: Inclusion of resistant values in network programs
Switching: Blocking of strategic alliances reinforcing dominant values or
creating of novel alliances
Resistance networks: Strategic partnerships to include non-dominant
values in circular initiatives

Network power is exercised through the four power types.
-

Networking power can be seen through the inclusion or exclusion of actors in companies’ circular
initiatives. Inclusion or exclusion is based on the value actors add to the network (opportunities)
or ways in which they endanger network value (barriers). Consequently, it is important to
research what network actors consider as opportunities or barriers to circular initiatives, and
determine their dominance in the network. Opportunities or barriers are characterized in terms
of scapes.

-

Network power is based on the standards of social interaction in the network. It determines
whether actors will be included in the network on basis of their protocols of communication.

-

Networked power is one social actor’s power over the other, which is specific for each network.
Dependent on the network its goals, this power is expressed, therefore it can be analysed
through examination of company goals. Asking companies what they want to achieve with
circular initiatives will show the power that they want to exercise over other network actors.

-

Network-making power is about programming networks according to interests and values, and
switching

networks

to

create

strategic

alliances.

Subsequently,

determining

who

are

programmers and switchers, and what their interests and sustainability values are, will be
essential. As programs are generated by ideas, visions, projects, and frames, it is important to
study which of these are reflected in the circular initiatives, and which actors’ interests and
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values they represent. The dominance of certain ideas, visions, projects, and frames, articulates
how the network is programmed. The switchers determine the creation of strategic alliances to
influence network alteration or alternative network formation. Factors influencing these strategic
alliances should be analysed to assess important switchers.
To sum up, this power analysis helps clarify the research question by answering:
What is the effect of power relations on circular initiatives for e-commerce packaging flows?
Another form of power is counter-power, which is expressed by reprogramming and switching to alter
conventional networks, or by forming alternative resistance networks. Conventional networks are
controlled by dominant values of the linear system, but can be reprogrammed by the effective
implementation of circular initiatives. However, counter-power can also be articulated through blocking
the switches of these networks or creating switches to alternative networks. Furthermore, it is important
to discover what kind of alternative resistance networks are formed to oppose the dominant system and
which strategic partnerships are made. Since dominant network organisations have the power to enforce
a certain way of implementing circular initiatives, it is important to look into what they consider as
valuable opportunities or barriers to these initiatives, and see how in resistance networks these are
considered differently. Thus, the final part of the research question is clarified in answer to the question:
What is the effect of the formed altered or alternative circular e-commerce networks on
packaging flows?
Table 3 provides an integrated summary of how different factors, characterized in Appadurai’s (1996)
scapes are voiced according to Castells (2009) power types.
Table 3: Expression of scapes through power types
Networking
power

Network power

Networked power

Networkmaking
power

Counterpower

Ethnoscape

Network
value
is
consumers

Communication
about
consumers

Consumers
facilitate
power
over others

Technoscape

Network
value
is
technology
Network
value
is
money
Network
value
is
media
determined

Communication
about
technology
Communication
about
costefficiency
Communication
about media

Technology
facilitates
power
over others
Money facilitates
power over others

CE initiatives
fit
within
consumer
movement
CE initiatives
include
technology
CE initiatives
are
costefficient
CE initiatives
are based on
information
and media

Alternatives are
shaped by the
way
people
move
Alternatives are
shaped
by
technologies
Alternatives
create profit

Network
value
is
government
determined

Communication
regarding
politics

Politics
facilitate
power over others

Financescape

Mediascape

Ideoscape

Information/media
facilitates
power
over others

CE initiatives
are based on
government
strategy

Alternatives are
fuelled by the
media
and
information
diffusion
Alternatives are
supported
by
political power

2.2 Circular economy
Since my main research question concerns the effectiveness of circular initiatives, which is characterised
as the way in which they influence the material impact of e-commerce packaging, it is important to
define circular initiatives and examine how the material impact of packaging can be determined. This
section explores the concept of circular economy (CE) to enable a characterisation of initiatives in ecommerce as circular and to determine their effectiveness. It will do so by examining the theoretical
foundations of the circular economy, exploring how the level of circularity of initiatives can be defined,
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determining how their material impact can be seen, and by showing how this supporting theory will be
applied in my research.
2.2.3

Theoretical Foundations

The circular economy is a relatively new concept which has gained prominence over the last decade as
alternative to the current linear system of ‘take-make-dispose’. Building on Boulding’s (1966) conception
of the economy as a closed circular system within ‘spaceship earth’, Pearce and Turner (1989)
demonstrate that following an internalization of externalities, through policy, economic instruments, and
voluntary mechanisms, aimed to encourage optimal resource use and conservation, is the shift from an
open-ended to a closed economic system. Yet, strong origins of the CE concept are in General Systems
Theory and Industrial Ecology, and later popularized by the Ellen MacArthur Foundation.
Primarily, General Systems Theory(GST) considers all organisms systems, characterized by relationships
among components, with as the source of complexity and interdependence, the relationship with the
environment (Von Bertalanffy, 1950). Understanding ‘vital’ features of biological processes cannot
happen in isolation from the environment, as they are driven by the interaction of complex physiochemical events. The intricacy of the whole system determines the behaviour of the parts, which can
therefore not be studied in isolation. Consequently, important premises of CE that derive from GST are
holism, system thinking, complexity, organizational learning and human resource development. Moreover,
Industrial ecology(IE) revolves around the perspective of the industrial system and its environment as
one collective ecosystem consisting of flows of material, energy and information, and characterized by
the biosphere its provision of resources and services (Erkman, 1997). IE principles for analysis of
industrial systems operation and optimization are used in the circular economy to develop a new model
of economic development redesigning products and processes to maximize resource value in order to
decouple economic growth and environmental impact.
Furthermore, the Ellen MacArthur Foundation (2012) has drawn from more recent theories, including
regenerative design, performance economy, cradle-to-cradle, biomimicry and blue economy to further
refine and develop the concept. The importance of the Ellen MacArthur Foundation on contemporary
understandings of the CE concept is seen through their range of publications, including a book by
Webster, and series of reports on the topic (Geissdoerfer, Savaget, Bocken & Hultink, 2017). The
Foundation also facilitates and promotes circular economy development through acting as a collaborative
network for businesses, policy makers and academia.
2.2.4

Level of circularity

It is difficult to define circular initiatives, because there is a lack of conceptual clarity on the circular
economy. Kirchherr et al. found, in reviewing understandings of the CE concept among scholars and
practitioners, that in their sample of 114 definitions, there were 95 unique definitions of the circular
economy. The most prominent CE definition is that from the Ellen MacArthur Foundation (2012):
A circular economy is an industrial system that is restorative or regenerative by intention and
design. It replaces the ‘end-of-life’ concept with restoration, shifts towards the use of renewable
energy, eliminates the use of toxic chemicals, which impair reuse, and aims for the elimination
of waste through the superior design of materials, products, systems, and, within this, business
models. (p.7)
The variety in CE definitions creates a grave challenge for scholars on the topic, because the fact that
they are not always aware of conceptual differences can induce misleading results. Kirchherr et al.
revealed that definitions circle around several dimensions divided in core principles, aims, and enabler of
CE. Core principles reflect the ‘how-to’ of circular economy. Aims show what main objective ought to be
reached through circular initiatives. Enabler refers to required factors for the CE transition. As they
reflect areas of consensus among divided CE authors, on the basis of these core definition components, a
framework will be introduced to characterize the circularity of initiatives in e-tailer networks.
First, core principles include the 4R framework (reduce, reuse, recycle, recover) and the systems
perspective. Of the 4R framework, recycling (79 percent) is the most common term in the definitions
examined, ensued by reuse (74-75 percent) and reduce (54-55 percent). Recover, as the final option of
energy recovery through for example incineration, is not often mentioned. Kirchherr et al. (2017) explain
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that the waste hierarchy, referring to the hierarchical manner in which the 4R framework should be
implemented, is used less frequently recently. This is especially true among practitioners, because
prioritization of reduce over other Rs creates a CE concept which economic stakeholders are less likely to
agree with. Nonetheless, negligence of the waste hierarchy could lead to companies choosing the easiest,
rather than the best option for implementing the circular economy. After 2012, the 4Rs are less
frequently named in definitions, indicating a discourse shift away from this framework to a systems
perspective. Kirchherr et al. (2017) hypothesize that the systems perspective may have substituted the
R framework, as prior to 2012, 29 percent of definitions considered this perspective, while after 2012, 47
percent did. Increased usage of the systems perspective is induced by the Ellen MacArthur Foundation
report about the circular economy in 2012. In this report, ways of value creation are highlighted which
can function as a framework to analyse circular initiatives. According to the EMF (2012), the circular
economy operates on four ways of value creation: by making inner circles tighter, more value is
conserved; through circling longer, material, energy and labour spend on creating a new product are
preserved; by cascading use, inflow of virgin material is minimized; and pure inputs lead to an increase
in collection and redistribution efficiency, extending product longevity and increasing material efficiency.
The ways of value creation show mechanisms to implement circular practices.
Second, aims include sustainable development aims such as environmental quality, economic prosperity,
and social equity and the time dimension of future generations. Only 12 percent of reviewed CE
definitions explicitly note sustainable development. Moreover, CE authors generally do not hold a holistic
view of the triple bottom line of sustainability: only 13 percent of definitions mention all three aspects.
Resulting from their coding, Kirchherr et al. (2017) declare economic prosperity (46 percent of
definitions) to be the most prominent aim of CE authors, ensued by environmental quality (37-38
percent of definitions). Social equity only makes an appearance in 18-20 percent of definitions, reflecting
how the social dimension is often overlooked. Future generations are an integral part of the sustainable
development discourse, nonetheless this time dimension is only taken into account in less than 1 percent
of definitions researched by Kirchherr et al. (2017). These aims are based on the assumption that the
objective of circular economy is sustainable development in all three aspects.
Third, enabler refers to business models required for the CE transition and consumer perspectives /
consumers as drivers of CE. The consumer is identified as a CE enabler, although consumers and
consumption practices are only mentioned in 19 percent of all definitions researched by Kirchherr et al.
(2017). This exemplifies the research gap in consumers’ willingness to participate in the circular economy,
according to Kirchherr et al. (2017) who recommend consumer demand to be included in any CE
definition as it is “the flipside of the CE business model coin” (p. 228). Moreover, business models appear
in only 11 percent of definitions, however this percentage has been rising since 2012, due to the
mentioning of business models in the CE definition of the Ellen MacArthur Foundation. By many authors,
business models are seen as the driving force of the CE transition.
2.2.5

Material impact

This section conceptualises the effectiveness of circular initiatives in changing the material impact of
packaging flows. In the section above, I defined when initiatives are circular. Their ability to change
material impact is related to their level of circularity, as it is operationalised as the extent to which they
apply aspects of the waste hierarchy and execute the EMF value creation principles.
Given that initiatives are considered circular when they apply the 4R framework, they extent to which
they apply this framework determines their effectiveness. This means that the effectiveness of initiatives
of which their circularity relies on reduction depends on the amount of material impact they can reduce.
In addition, initiatives that reuse materials are dependent in their effectiveness on the sum of material
they can reuse. Moreover, by recycling materials, the effectiveness of initiatives is contingent on the
quantity and quality of recycling improvements. Lastly, initiatives that function to recover value are
increasingly effective as they enlarge the amount of resources that can be recovered.
Moreover, the application of value creation methods of the Ellen MacArthur Foundation (2012) indicates
that initiatives can be characterised as circular. Therefore, the value which is created determines their
influence on material impact. Through the power of the inner circle, increased value derives from the
saved costs of material, labour, energy, capital and externalities. Therefore, the effectiveness of
initiatives increases as more of these costs embedded in additional production are saved. With the power
of circling longer, the potential to create value lies in the extended use of products, components and
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materials. Thus, initiatives applying this principle are more effective as they lengthen this process. The
power of cascaded use and inbound material/product substitution has value creation potential in its
ability to lower the comparative cost of using the material that is cascaded to substitute virgin inputs and
of repurposing the material. So, the effectiveness of initiatives applying this method increases with the
decreased material impact of additional inputs and outputs. With the power of pure, non-toxic or at least
easier-to-separate inputs and designs the potential to create value is in decreasing the comparative costs
of reverse cycles when materials are kept at a higher quality. This means that the effe ctiveness of
initiatives applying this method derives from the increase in material longevity and productivity that can
be achieved.
2.2.6

Circular initiatives

Consequently, initiatives can be considered circular when they fall in the typology of CE concepts
reflected in Table 4. Their circularity is further characterized in the data analysis according to the 4R
framework, or the waste hierarchy, and the value creation principles of the Ellen MacArthur Foundation
(2012), to accentuate the systems perspective. These demonstrate in what way the circular initiatives
have an effect on the material impact of packaging flows.
Resulting from the CE concepts in Table 4, several hypotheses are developed regarding the importance
actors will attribute to circular economy components. Based on Kirchherr et al. (2017) their review, it is
first hypothesized that most actors will prioritize recycling, rather than reuse, reduce and recover. As this
is the most frequently mentioned of the R-framework, followed closely by reuse, it will probably
dominate actors’ discourse. Secondly, the waste hierarchy is hypothesized to be discussed by few.
Practitioners often tend to disregard this framework as its preference of reducing does not go well with
profit making objectives. Moreover, considering circular economy enablers, it is hypothesized that
circular economy business models are thought to be important by actors as a driving force of the
transition to a circular economy for companies. Additionally, as consumers are not often considered as a
CE enabler, it is hypothesized that they will not have a prominent place in actors’ discourse concerning
circular economy initiatives. These hypotheses are revisited in the discussion to reflect on the wider
relevance of the circular economy framework.
Table 4: CE concepts and concept components
Concept

Components

Hypothesized importance

R-framework

Reduce

Third (55 percent)

Reuse

Second (75 percent)

Recycle

First (79 percent)

Recover

Fourth (8 percent)

Waste hierarchy

Little use (30 percent)

Value creation methods

Making inner circles tighter
Circling longer
Cascading use
Pure inputs

Triple bottom line

Enabler

Economic prosperity

First (46 percent)

Social equity

Third (19 percent)

Environmental quality

Second (38 percent)

Business models

Driving force CE transition

Consumers

Not often mentioned
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3. Methodology
In this thesis, the main research method is semi-structured interviews. This is supplemented with
literature research and document analysis. The document analysis helps gain background knowledge on
the e-commerce packaging flows and networks. Literature research is used to complement the study with
wider information.

3.1 Interviews
In order to map the socio-material e-tailer network, semi-structured interviews have been conducted,
preceded by online information search to establish a background analysis of the issues related to plastic
packaging and identify network actors. All interviews are transcribed in a condensed report and coded.
This section explains the interview data, respondent selection, and interview coding.
3.1.1

Interview data

For this thesis, 12 interviews were conducted with actors in the e-commerce packaging network and
experts and two written questionnaires were performed. Details concerning the organisations, names,
job descriptions, dates and interview types of respondents can be found in Table 5, when provided. The
section below discusses why these respondents were selected for interviews.
Table 5: Interview respondent list
Organisation

Respondent (s)

Job description

Date

Interview type

RePack

Jan Berbee

9 March, 2020

Written

TNO

Rob de Ruiter

10 March, 2020

Spoken

CapGemini
Netherlands
Institute for
Sustainable
Packaging
(KIDV)
Oerlemans
Plastics

Michiel Rutteman
Nynke Arntzen and
Caitlin Ouwehand

Business
development NL
Senior Business
Developer
Change consultant
Packaging expert

10 March, 2020
13 March, 2020

Phone call
Video call

16 March, 2020

Phone call

Wehkamp

Erik-Jan Smit

17 March, 2020

Phone call

Centre for
Research In
Sustainable
Packaging
(CRISP)
Thuiswinkel

Ernst Worrell

Product Manager
Industrial
Packaging
Supplier
Management &
CSR
Professor in
energy and
resources at
Utrecht University

17 March, 2020

Video call

18 March, 2020

Phone call

Futurumshop

Enno van Kampen

24 March, 2020

Phone call

Zalando

Uwe Streiber

26 March, 2020

Phone call

PostNL 1

Nienke Nijhuis

31 March, 2020

Video call

Decathlon

Roeland Vervloet

31 March, 2020

Video call

PostNL 2

Peter Koreman

1 April, 2020

Phone call

Packaging
producer

Anonymous

Program manager
Sustainability &
Logistics
Operational
Director
Team Warehouse
Consumables
Sustainability
Manager
Sustainability
Director
Business
Development
Manager Ecommerce
-

8 April, 2020

Written

Tibor Tholen

Margreeth Pape
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3.1.2

Respondent selection

Document analysis together with the snowball technique is used to identify important network actors to
interview. The selection of respondents is made with a varied purpose. First, to discover which circular
initiatives currently exist and which actors are involved in these initiatives. Second, to develop an
understanding of what network actors characterise as opportunities and barriers to circular initiatives, to
discover the different scape discrepancies. Third, is the overarching objective of studying how scapes and
power relations shape the implementation of circular initiatives. To this purpose, multiple actors are
interviewed.
Primarily, knowledge institutes and sector organisations are selected to gain an overview of the ecommerce packaging networks. Interviews are conducted with knowledge institutes including TNO,
CapGemini, the KIDV (Netherlands Institute for Sustainable Packaging), and the CRISP (Centre For
Research In Sustainable Packaging). Thuiswinkel is interviewed, as they are an important standard
setting institution in their status as sector organisation for e-commerce.
Thereafter, company interviews are conducted with the e-tailers holding the largest market share in the
Netherlands: Zalando, and Wehkamp. These interviews are valuable in finding out what kind of circular
initiatives large e-tailers are engaged with and which opportunities and barriers they deem these
initiatives to have. In addition to these interviews, slightly smaller e-tailers such as Decathlon and
Futurumshop are selected to be interviewed. Resulting from the snowball technique, these companies are
chosen due to their involvement in reusable packaging initiatives. RePack is also selected to put
questions to, because of their core focus as a start-up on reusable e-commerce packaging.
Additionally, other important network actors such as material suppliers, carriers, and packaging
producers are selected as interview respondents. Oerlemans Plastics is selected due to their involved in
circular packaging initiatives and reputation as a sustainable material supplier. PostNL is interviewed
twice as a result of snowballing. They are seen as an interesting actors because of their power as the
sole mail carrier in the Netherlands, their involvement in reusable packaging initiatives, and their
development of the reusable fashionpack. Lastly, a packaging producer is interviewed to provide
additional information on reusable packaging initiatives.
3.1.3

Interview coding

The interviews are coded for data analysis. In accordance with Kumar (2011), this is done in the
following manner. First, the interview data goes through a content analysis, where the main themes from
respondents’ answers are established. This is done during interviews and transcribing, according to the
meaning respondents attempt to convey in their answers. Second, to each theme, a key-word code is
attached, and it is counted how frequently they occur in all interviews. All relevant interview responses
are classified under the different themes, resulting in an overview of statements which are either
integrated in the thesis verbatim, or according to how often they have occurred in respondents answers.

3.2 Document analysis
For my document analysis, I draw from various sources of information. Foremost, the sector
sustainability plans developed by Thuiswinkel (Pape, 2019a) and their sustainable packaging guide
developed in collaboration with the KIDV (Pape, 2019b) present valuable information, specifically on ecommerce packaging. Additionally, online information from various packaging producers provides a
foundation on e-commerce packaging. Moreover, information presented by banks illuminated current
trends in the e-commerce packaging chain. This information is supported by online data provided by
organisations, governments, and consumers.
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4. The e-commerce packaging flow and network
In order to study how scapes and power relations affect the implementation of circular packaging
initiatives, it is first important to consider the packaging flows and networks around it. Therefore, this
chapter analyses conventional e-commerce packaging flows and networks to provide a foundation for the
chapters below studying three circular packaging initiatives. First, material e-commerce packaging flows
are set out and important network actors who directly or indirectly handle the flows are introduced.
Second, the scapes through which the packaging flows travel are analysed. Lastly, I examine how
incentives and constraints within and between the scapes have led to circular economy initiatives for ecommerce packaging. To sum up, this chapter generally explains the material and social aspects of
conventional e-commerce packaging flows and networks. Following this chapter are three chapters on
circular initiatives which function as case studies to show in what way scapes the implementation of
circular initiatives. The three initiatives which are the topic of the next chapters will be briefly introduced
at the end of this chapter.

4.1 The conventional material flows and networks
This section explains how packaging flows consist of primary, secondary, and tertiary packaging and the
way they move through the studied system. Essential nodes, where the flows accumulate or dissipate,
are where important network actor relations are found. These will be briefly introduced and later
explained in regards to the social flow aspects they shape.
4.1.1

Material flow

Figure 1: E-commerce packaging flow and network
Figure 1 illustrates the conventional e-commerce packaging flows and networks. The system defines the
part of the packaging flows which is analysed in this research: from production to disposal by consumer.
The packaging flows go along the lines with directional arrows. Commonly, there are three types of
packaging used to wrap the product for shipment: primary (1), secondary (2) and tertiary (3) packaging.
Tertiary packaging is not studied in this research. It is used to transport multiple stock keeping units
(SKUs) in bulk from B2B. For example, pallets, crates or cling film. This type of packaging will not be
further discussed, because it is not relevant for this research, as it does not get disposed of by
consumers. Around packaging flows, networks consisting of nodes, human agents, and additional flows
have formed. Various nodes are identified at which the packaging flows accumulate or dissipate.
Different network actors manage and control the flows at these different stages, with the most important
network actor interactions taking place at nodes where the packaging flows accumulate.

17

Primary packaging
The flows enter the system when packaging material is sourced. After the packaging enters the system,
it accumulates at material suppliers. This packaging material can either be virgin material or re cycled
material depending on preferences. Therefore, an important relation is between the material supplier and,
on the one hand the materials market, and on the other hand the packaging demand of e-tailers. These
two relationships determine which materials are used to produce the packaging. The material becomes
packaging when the supplier of the e-tailer puts the product they produced in its primary packaging. This
is used to transport the product from the location where production is finished to the distr ibution centre
of the online shop. Primary packaging is also referred to as retail or consumer packaging, because it is
the last layer the consumer sees before the product (United Packaging, 2018). The product brand owner,
which supplies to the e-tailer, designs the primary packaging with the intention of protecting the product.
It also serves to give the product more appeal and communicate product information to the consumer
(Cartier, 2019). The relationship between product supplier and e-tailer shows relevant network dynamics
as packaging coordination between these two nodes is essential to ensure sustainability. At the e-tailer,
which can be a large or small market actor, the primary packaging accumulates in the distribution centre.
This entails that at this node, the packaging stock is high.
Secondary packaging
Often the product is also wrapped in secondary packaging. Traditionally, this means the packaging which
is used in addition to the primary packaging to group several products together in a stock keeping unit
(Cartier, 2019). This type of secondary packaging will be referred to as SKU packaging. However, in ecommerce the product usually also receives second packaging for distribution to the consumer. In this
thesis, this definition of secondary packaging will be used: the outer packaging which is applied in
addition to the primary packaging in transport from e-tailer to consumer. This packaging is either
supplied by packaging producers or by the e-tailer where it is made from materials provided by material
suppliers. When secondary packaging is applied by e-tailers, the packaging used for transporting the SKU
is often discarded and leaves the system to be treated as waste. Other packaging waste is discarded at
e-tailers, including returned products’ packaging and damaged packaging. Subsequently, the product in
its packaging is shipped to the consumer by the carrier. There is no additional packaging added in this
step, therefore the next important node is when the product is unpacked by the consumer and the
packaging accumulates either at their home, at a waste treatment facility, or in the environment, if it is
not discarded properly. The packaging flow leaves the studied system when it is discarded by consumers.
4.1.2

Network actors

The networks around e-commerce packaging flows have three important nodes: the material stock at
packaging producers, the packaging stock in the e-tailer distribution centre, and the packaging stock at
consumers before disposal. The essential actors governing these nodes will be further explained in the
following. Thereafter, section 4.2 explains how these actors are influenced through the different scapes
along which packaging flows travel.
Packaging and material suppliers
The packaging supply industry consist of material suppliers and packaging producers. Material suppliers
produce packaging material. Packaging producers are split into ‘co-packers’ and packaging wholesalers.
Co-packers, or contract packers, manufacture packaging and pack products, usually for small e-tailers,
which allows them to scale up by outsourcing the packaging component. Packaging wholesalers are large
companies which design and produce different types of packaging and packaging materials. Smaller
packaging specialists usually focus on components or on one type of packaging.
There are two relationships which determine which materials are used to produce packaging for e-tailers.
These are between the packaging or material supplier and, on the one hand the materials market, and
on the other hand the packaging demand of e-tailers. Their relationship with the materials market
renders material suppliers little networked power, because their bargaining power is fragmented. Plastic
packaging producers hold the largest part of the revenue with 43 percent and experience the highest
growth in the industry (Vos, 2017). Nonetheless, overall low margins result from the fact that they are
still relatively divided with around 150 firms with a revenue of above a 100 million euros in the
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Netherlands, in contrary to the paper and cardboard industry which has largely been consolidated (Vos,
2017). However, because e-tailers increasingly demand high quality packaging, packaging producers
experience higher margins as they can program the packaging value (Vos, 2017). Producing packaging
with a higher quality allows them to raise the price. Increasingly, packaging suppliers provide sustainable
packaging to grant themselves a competitive advantage (Vos, 2017).
Product suppliers
E-tailer product suppliers are often large international organisations or brands which supply wholesale
products to many retailers in a B2B relation. They wrap the product in its primary packaging and ship it
in a SKU to the e-tailer for distribution. There is an important interaction between these two nodes,
because (primary) packaging coordination between supplier and e-tailer is essential to ensure
sustainability, as will be further explained in chapter 6 on packaging reduction. As anyone can enter the
online retail supply, an increasingly competitive B2B wholesale market puts pressure on suppliers’
margins and prices (Rabobank, 2019). This pushes product suppliers to strengthen their network position
by creating a valuable brand. Many suppliers see opportunities in sustainability as an important added
value proposition for their clients and consumers that can create competitive advantage (Rabobank,
2019). However, brand value is most important to suppliers because it provides them the advantage of
being unique in a competitive market, which gives them networked power.
E-tailers
In the e-commerce packaging network, the e-tailer decides in which packaging the product ends up with
the consumer. Therefore, they are a focal network actor and their relationship with other actors
influences the packaging flow. There is a difference between large and small online stores. Large e-tailers
have a greater influence on the packaging flow, as they usually have more economic power due to scaled
operations. Small e-tailers can adapt their operations more easily, because they are not reliant on large
automated processes which are costly to change. Given that large e-tailers usually have a high stock of
packaging, it is hard to make changes on the short-term. Though they articulate the objective to use
sustainable packaging, they are limited in the changes they make due to sunk investments in
unsustainable packaging. For example, Decathlon aims to stop using polybags in 2025, as that is when
their stock will probably run out: “We have a large stock of polybags. We only use it for a very limited
amount of orders, so the stock can last very long” (Decathlon interview).
There are several important relations between this node, at which packaging accumulates, and other
network actors. E-tailers’ relation with suppliers is important, as explained before, to increase
transparency and cooperation of upstream packaging use. Currently, e-commerce covers around 25
percent of all Dutch retail, and to international product suppliers the Netherlands is a small market (Pape,
2019a). Therefore, Dutch e-tailers do not have the networked power to force suppliers to comply with
their packaging demands. The small influence of e-tailers over large international suppliers demonstrates
suppliers’ networked power:
For example, a bol.com, currently the largest web-shop in the Netherlands, will say to one of their
suppliers: I want your products to be packaged differently. Then there is for example a Samsung or
a Phillips, and they start laughing and they say: How much revenue do you have? How large is your
market share? Oh, 5 percent. And you think that we will make a different packaging exclusively for
you? (Thuiswinkel interview)
When suppliers want to be sustainable, e-tailers can cooperate with them, but when their goals are
different, it is hard for e-tailers to persuade them to be more sustainable. Additionally, because many etailers outsource their production, it is hard to control every aspect of it. This also makes it difficult to
program certain aspects of the packaging. Often, it is unclear when or where the products are packed.
Their relation with customers, which is explained further in the section on consumers, is also important
from a revenue perspective.
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Carriers
Carriers ship the product from supplier or e-tailer to consumer. The product can be shipped as parcel
post or through letter post. In the Netherlands, the market of parcel post is controlled by a few large
carriers. Letter post is managed solely by PostNL. Carriers do not directly determine the packaging
sustainability, but they can set standards for the parcels they move. Sustainability is important for
carriers, because according to logistics trends in 2020, it is no longer a unique selling point, but
increasingly seen as a license to operate (Markgraaff, n.d.). According to a representative from PostNL
(interview 1), “if you do not do something concerning sustainability, than you will be out of business in a
few years”. In large cities you can regularly find bicycle couriers, electrical delivery vehicles, and
sustainable packaging (Markgraaff, n.d.). Moreover, Dutch consumers will on average pay €7.60 more
for a sustainable logistics process, explaining the increased margins sustainability can offer to carriers
(Markgraaff, n.d.).
Consumers
The consumer is an important network actor, because their switching power influences the network of
the packaging flow in two ways: the e-tailers which are included, and the waste processors which are
included. Concerning the e-tailers, consumers can easily switch from one to another when they see a
value change. For example, when one web store has lower prices than another, consumers often make
the switch to the cheaper web store. “The industry has to deal with a consumer who adheres little value
to sustainability and mainly chooses the lowest price” (Pape, 2019a, p.7). Consumers’ switching power is
based on the low switching costs associated with web purchases: “Online buyers can easily compare
prices and products and switch suppliers with just a few mouse clicks” (Min & Wolfinbarger, 2005,
p.1031). This is different from traditional ‘bricks and mortar’ retail, where consumers physically have to
move to switch stores. The implication of consumers’ switching power is that e-tailers will take additional
measures to respond to consumer demand. This grants the consumer networked power to impose their
will over e-tailers: “The consumer has the largest influence. If the consumer does not accept it anymore
to receive a cardboard box at home, then it is soon done.” (Futurumshop interview). Regarding waste
processors, it is harder for consumers to switch as they rely on the waste treatment infrastructure.
However, when they have sufficient options, they are the main actor deciding which waste processors
are involved in the disposal process.
Government
The government has no direct involvement with the packaging flow, but they do influence the flow. The
Dutch government and the European Union both influence the packaging flow through legislation.
Respondents deem government as an important network actor because they see the effect of EU
regulations on Dutch government policy in the single use plastics directive and they anticipate further
policy measures directed at packaging, as will be further explained in the section on the ideoscape.
Sector organisations
Sector organisations have the power to facilitate collaboration of network actors, create standard codes
of conduct, and promote initiatives with the whole e-commerce branch. They are often funded, and
therefore influenced, by the government and by member fees. Sector organisations influence e-tailers by
programming the network through standardization and independent information provision, and by
creating strategic alliances around sustainability initiatives. They create programs through standard
protocols for actors in the e-commerce network. Multiple interview respondents referred to the
sustainability plans created by sector organisation Thuiswinkel plans considering packaging sustainability.
This shows how their idea of sustainability defines sustainability throughout the network. Because sector
organisations are independent organisations promoting the interest of all e-commerce actors, they are
seen as an important standard setting institution. For example, Thuiswinkel has a yearly recurring event
called Shopping Tomorrow which at the end delivers several papers providing a vision for the future
(CapGemini interview). Many network actors participate in this event and cooperatively create solutions
without the constraint of market competition.
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Start-ups
Start-ups often do not have much power in the network, but they are affected by power relations and
also have counter-power. They can enter the system by providing value to the network and either taking
over a business component of network actors, or being absorbed by a network actor. Start-ups often
have intrinsic sustainability values as a core operations component. Since they usually do not have much
economic power, they are financially dependent on other network actors. Start-ups often rely on other
market parties seeing value in their services, or government support, to use networking power to include
them. When they are excluded, start-ups can have counter-power by reprogramming networks towards
different packaging practices. Currently, no start-ups are identified in the Dutch network of e-commerce
packaging, but an example of counter-power in the European e-commerce packaging network is RePack,
a Finnish start-up providing reusable packaging. They form resistance networks with sustainable brands
to circumvent conventional packaging networks which they regard unsustainable. How RePack
reprograms the network for circularity will be further explained in the chapter on reusable packaging.

4.2 Social network dynamics
While e-commerce packaging flows are controlled by material aspects, there are also social aspects
driving the flows. Over recent years, these have increasingly pressed e-commerce packaging towards
circularity. Problems in global governance of environmental flows are shaped by discrepancies in ‘scapes’,
which demonstrate different situations in which the actors that construct the flows exist (Oosterveer,
2009). Appadurai’s (1996) five scapes, the mediascape, ethnoscape, ideoscape, financescape, and
technoscape, will exemplify how material aspects can become sustainability issues as a result of social
actions. Consequently, this chapter focuses on how conventional packaging flows influence the
implementation of circular packaging initiatives through scape discrepancies.
4.2.1

Financescape

The financescape shows how capital arrangements can cause complex settings. As each scape is subject
to its own incentives and constraints, the financescape is defined by incentives and constraints within ecommerce packaging its value and product suppliers brand value. The packaging value is determined by
its protective abilities, its material costs, and its quality in terms of sustainability. The brand value
depends on product supplier control over the packaging, and transparency about their packaging
sustainability. This is further explained in the next two sections.
Packaging value
The most valuable function of e-commerce packaging is to protect the product: “At the end, when an
item comes broken to our customers, then the CO₂ emission is much higher than when we are using a
thicker polybag or a much better packaging to protect the quality of the item.” (Zalando interview). It
can also cause brand damage, as consumers criticise brands when products arrive broken by publicly
reacting to negative shipping experiences (Amcor Limited, 2016). “Damaging the product does not only
lead to unsatisfied customers, but also to a much higher environmental impact because of return
transport, recovering or destroying and re-delivering the product” (Pape, 2019b, p.6). E-commerce
chains require packaging with increased impact resistance (Ameripen, 2017). Therefore, there needs to
be a balance between ‘under-packaging’, to prevent product damage, and ‘over-packaging’ to decrease
unnecessary waste (Pape, 2019b). In sum, increasing the protective ability of packaging can make it
more valuable, which forms an incentive within the financescape.
Nonetheless, packaging solutions are constrained by costs which should reflect the functional value of the
packaging. The main costs which have to be paid for the packaging are the material costs. Since there
are many different types of packaging used by e-tailers, the costs also vary. These costs are largely
dependent on the materials market, which is influenced by consumption and production of materials in
the Netherlands and in Europe, and global oil prices. A fragmented market and fierce competition cause
pressure on packaging prices. Oil prices largely influence the price of plastic granulate. When oil prices
are low, it will be cheaper to buy virgin plastic than recycled plastic, and vice versa. Demand for other
types of recycled products, such as paper and metal, is also affected by the price of oil. Low oil prices
can endanger recycling operations, that already lack the investment power necessary to produce high
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quality recycled plastic (Bellm, 2019). Additionally, the plastic recycling sector in Europe is currently
highly fragmented with around a thousand companies of which the 15 largest hold 25 percent (Bellm,
2019). Additionally, these costs always depend on the scale of packaging needed:
A small web-shop will always look at, I just want to ship profitably. (…) Then it is often cheaper for a
web-shop to say, I will just buy 100 boxes or 500 boxes and I will send everything in that same box,
because then I will have one price per box. Because, when they will say, I need 50 boxes of that size,
50 bags of this size, 50 boxes of that size, then it will become more expensive. So, for small webshops it is a bit of short-sightedness and it is also convenience. A big box will fit everything, so it
does not matter which article they order, I’ll just put it in. (PostNL interview 2)
Material costs play a large role, because expensive packaging will either be subtracted from the margin,
or customers will have to pay for it which can result in them switching to another store. Vastly
fragmented bargaining power and large price volatility are influential factors on the price of virgin and
recycled materials.
However, increasing demand for high quality packaging creates other incentives (Vos, 2017). Where the
network inclusion or exclusion of material suppliers is based on the networking power of the client, the etailer, and is determined by what value they can offer in terms of packaging functionality and appropriate
costs, packaging producers have network-making power to program the network by offering high quality
packaging. Interview respondents say packaging producers have an influence on the packaging which is
used, because they have specialised knowledge on the ideal packaging for the product (Oerlemans
interview). Therefore, they determine the value of the packaging and provide advice on whether the
costs are worth paying. Vos (2017) identifies a circular economy trend in packaging supply, which
focuses on recycling, material choices and biobased packaging. Accordingly, packaging producers make
recommendations to clients based on their ideas on sustainable packaging. In this case, e-tailers have
the network-making power to also reprogram traditional ideas about sustainable packaging to increase
circularity:
So, if we are now using cardboard boxes, then I think it is our duty to challenge the market to offer
us other products which are better than the cardboard box. That will eventually have less impact.
The difficult thing is that the market is very slow at starting up, because there is at this moment for
me no much better product than a cardboard box. And before you know it, it stops already. The
same with packaging suppliers. If they simply have the right stuff which we can work with, then that
is ideal. But you’ll see that many will just think from the traditional products they have.
(Futurumshop interview)
This exemplifies how in the relationship from the packaging supplier node to where the product gets
packed, packaging suppliers commonly program ideas of sustainable packaging and e-tailers have, in
their role as clients, the power to reprogram these ideas in the network. In their relative consolidation
opposed to the fragmented packaging material suppliers, e-tailers also have the networking power to
include or exclude them in the packaging flow, which means their programs dominate. Therefore,
providing sustainable packaging is an incentive in the financescape with current demand for high quality
packaging.
Brand value
Large international suppliers have power in the packaging network, because of the value consumers
adhere to their brand: if one retailer does not sell a brand, consumers will switch to one which does sell
it, resulting in revenue loss for retailers, while suppliers’ revenue is not at risk. This provides suppliers
with switching power, as the consumers will follow when they switch to a more strategic network. As a
result, suppliers can enforce strict requirements on e-tailers in order to prevent brand dilution, such as a
minimum price for which e-tailers should sell their brand online, even though this is illegal (Wouters,
2019). If e-tailers do not comply with these measures, brand owners will stop supplying them products
(Wouters, 2019). This example illustrates the networking power of large brands, which enables them to
exclude e-tailers from the network who endanger their brand value. This way, large suppliers use their
networking power to control primary product packaging because it provides brand value: when their
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product reaches the consumer in its primary packaging, it forms a communication flow creating a
valuable customer relationship: the quality of the primary packaging articulates the value of the brand to
the consumer (Peterson & Lilienfeld, 2018). Therefore, controlling the primary packaging in their
advantage is essential in the competitive supplier market to protect their brand value. This creates a
financial incentive of primary packaging control within the financescape for brands.
Customers’ need for upstream transparency increasingly creates opportunities for e-tailers to collaborate
with suppliers. The fashion industry, which sells many items online, suffers from a lack of transparency
which has caused consumers to lose trust in brands: consumers are progressively concerned about how
brands handle matters such as fair labour, sustainable sourcing, and the environment (McKinsey, 2019).
To consumers, packaging forms a large part of the environmental impact of online fashion, as is further
clarified in the ethnoscape section explaining consumers’ perception of packaging as unsustainable.
Therefore,

e-tailers

see

opportunities

to

alleviate

consumer

packaging

concerns

by

providing

transparency about their packaging flow. For example, through advertising sustainably sourced material
or the use of recycled material for their shipping bags. A trend of radical transparency is emerging
among retailers, entailing information provision about material origin and data on its environmental
impact (McKinsey, 2019). Through transparency, e-tailers can use their programming power to define
sustainable packaging use across the network:
In Asia there is often the sort of idea that the more plastic, the better the quality. They put one Tshirt in plastic, then per three they wrap it in plastic and then per five they wrap it in plastic again. It
is very difficult to convince factories that you do not have to use this many plastic, that it does not
contribute to quality, that it is not what we want. It is also not efficient, because our employees in
the stores have to take it out of a lot of plastic, and a lot of plastic remains left over. So we are very
actively making reductions in that. (Decathlon interview)
Therefore, e-tailers cooperate with suppliers in packaging coordination to reprogram the network using
suppliers’ networked power, by asking them to set sustainable standards for their products:
So what we have said is that we will go to all our Partner Suppliers, so those are our largest
suppliers, from those we will take the 90 percent which have the largest CO₂ footprint and we will
ask those to set a Science Based Target. Then you are automatically talking about big suppliers. So
they are the really big industrial companies which are probably not only producing for Decathlon, but
also for H&M, Nike, Zara, you name it. (…) And we ask them to have validated a Science Based
Target with the SBT initiative before 2024. (Decathlon interview)
Suppliers often comply with this, because their goals are in line with e-tailers’ objectives, as they know
that other clients’ demand for sustainability will increase in the near future (Decathlon interview).
Nowadays, brand and retailer partnerships around sustainable packaging are increasingly common (Bird,
2018). Wehkamp (interview) also states that suppliers are eager to cooperate because they want to be
sustainable. Additionally, e-tailers express that there is often a marketing component in sustainability for
suppliers (Wehkamp interview). Advertising primary packaging sustainability can strengthen suppliers’
brand value. Suppliers’ network power has created the communication standard of the marketing aspect
of sustainable packaging: When e-tailers emphasize the brand value sustainable primary packaging can
offer suppliers, they achieve cooperation in sustainability initiatives, as their goals are lined up to create
a valuable network. Transparency trends in combination with the packaging annoyance, explained later
on, form an important incentive within the financescape to create sustainable packaging.
4.2.2

Technoscape

Global technology arrangements shape the technoscape. In e-commerce packaging this scape is defined
by logistics processes and technology investments. Logistics processes involve distribution and transport.
Technology investments revolve around investments to change logistics processes and start-ups which
can provide technological solutions to mitigate investment needs. Incentives and constraints exist in both
these aspects, shaping social actions around the technoscape of the packaging flow.
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Logistics processes
E-commerce packaging design is constrained by the logistics processes of distribution centres it has to fit
within. In comparison to regular retail, e-tail chains have more touchpoints, making them almost three
times as long (Amcor Limited, 2016). This entails additional logics processes which packaging should be
resistant to. For e-tailers, this means that the packaging should fit within their automated process and
cover their product range. For example, packaging has a label which is used to coordinate the product in
the automated logistics process of transport and distribution (Wehkamp interview). Additionally, when
products are packed in polybags, they can easily be reduced in size, stowed and moved on a conveyor
belt (Zalando interview). Moreover, products are often mechanically packaged by packaging machines for
large e-tailers (PostNL interview 1). These are all process components which would become more costly
if the packaging does not fit within the automated logistics. In addition, many e-tailers have a large
product range, at times extending from T-shirts to treadmills (Decathlon interview). This means that the
packaging which is used should cover these products and is therefore hard to standardize. These logistic
constraints require effective packaging initiatives to fits them.
Another important logistics process is transport. Carriers control the packaging flows that travel to the
consumer. They have a large influence on the packaging used in e-commerce because they set
packaging standards and determine the price of transportation. Because there are different carriers for
parcels, e-tailers have the power to switch from one carrier to another if it provides them with additional
value: “We are not married to PostNL. Since opening our web store in 2013 we use PostNL, but if DHL
has a better offer in this area, we can of course switch to DHL” (Decathlon interview). Though for letter
mail, PostNL is the only carrier in the Netherlands. This means they have the network-making power to
program the network of all mail that goes through the letterbox. Letter mail is significantly cheaper than
parcel post in the Netherlands. This creates economic opportunities for e-tailers when they ship packages
via letter mail rather than via traditional parcel post. PostNL has networked power over e-tailers, because
by managing the letter post, they control this economic opportunity for them:
The problem initially was that letter post is decreasing, so everything which goes through the
letterbox is actually decreasing and the parcel post is increasing. That has to do with e-commerce.
So what we want is actually that more will go through the letterbox. (PostNL interview 2)
With certain products, e-tailers can switch to letter post by sending them in envelopes rather than as
parcels, as is further explained in the chapter on packaging reduction. This requires technological
changes in the logistics process in their distribution centre, but the incentive is that they have lower
costs for sending the product. Therefore, technological innovations which lead to increased shipment
through letter post contain incentives for both e-tailers, because it saves money, and PostNL, as it grants
them more networked power.
Technology investments
There are also investments required to change logistics processes, such as packaging machines or new
technology. E-commerce actors feel the need to innovate in order to gain the ‘first mover advantage’
(Min & Wolfinbarger, 2005). But, revaluating large scale technological processes costs time and money
(CapGemini interview):
If in a certain postal code area I need to start using different packaging in my warehouse, then I also
need to do technological adaptations and that takes time, money, energy, and a lot of worrying,
because things will go wrong. (Futurumshop interview)
Therefore, in response to packaging requirements, investments are done in machines that can change
packaging height, or even adapt the packaging on a 3D level, as will be further clarified in the packaging
reduction chapter (Van Oostveen, 2019). Also explained in this chapter is that investments in computer
technology are necessary for packaging solutions. Furthermore, research institute TNO is reprogramming
the network with chemical recycling technologies, as elaborated on in the material use and recycling
chapter. Due to sunk investments, e-tailers will be less likely to switch to solutions for which their
packaging technologies will become useless. Moreover, resulting from imminent additional investments,
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innovations in packaging, which is generally a low cost product, are expensive. Therefore, necessary
investment cause constraints in the technoscape.
Consequently, start-ups are incentivized to provide solutions to technological investments. By providing
valuable technological solutions to the network, start-ups can be included in governing the packaging
flow:
Start-ups who have novel ideas about reusable packaging, those should be linked with market
parties who can support them and make the product accepted and more than only a niche product.
In the supporting, local governments can also play a part. (CRISP interview)
Using their networking power, network actors with access to or influence on packaging flows can include
start-ups in the network. For example, the KIDV has a challenge for start-ups in circular packaging. The
winners of this challenge receive financial aid and technical assistance to realize the circular innovation
(KIDV, 2019). Additionally, the Dutch government has promised to purchase 100 percent circular in 2030
(SWP, 2019). This way, they function as ‘launching customer’ for start-ups and enlarge the supply of
circular products (SWP, 2019). The government is in regular contact with start-ups and creates
challenges to dare the market to think about circular solutions (SWP, 2019). With sustainable packaging
as their core business, start-ups can facilitate solutions to technological problems around sustainability
issues:
Eventually I believe in a commercial solution [to reusable packaging]. There has to be a party which
gains by offering this product. To be able to say, look guys, I have a good model reusable packaging
and I can handle this completely for you. Because it is not our core business. (Decathlon interview)
Issues that need technological investment function as an incentive for start-ups to provide their expertise.
This way they can reprogram the network for sustainable packaging. Start-ups can have a role in
shaping alternative circular networks by circulating material flows for established companies. Actors
already included in the network can use their networking power to include start-ups with valuable
technological solutions.
4.2.3

Mediascape

Appadurai’s (1996) mediascape shows how through information communication technology the image of
the world is increasingly shaped by the media. The mediascape influences the packaging flow through
the global plastic litter issue and how packaging marketing is used to mitigate this image. The plastic
litter issue is shaped by information regarding environmental pollution, human health risks, and
unpredictability. Marketing has the ability to create a different image of packaging.
Plastic litter
On the one hand, the plastic litter issue has gained more attention over recent years due to improved
communication about environmental pollution. Information about plastic its harmful effects when coming
into contact with the environment is increasingly being communicated to the public via mass media, such
as documentaries like Blue Planet II (Stafford & Jones, 2019). “Plastic pollution is visually impactful, and
images of plastic filled shorelines or charismatic megafauna entangled or ingesting plastic have become
common” (Stafford & Jones, 2019, p.187). Evidence from surveys, especially those conducted in
Western-Europe, demonstrates that marine plastic pollution is thought to among the most serious global
environmental issues (Mederake & Knoblauch, 2019). The public sees plastic-filled oceans somewhere far
away and has an emotional reaction to it (TNO interview). This exemplifies how the packaging flow
creates tension between the local space of place and the global space of flows. There is an increasing
influence of global environmental plastic pollution on local consumption behaviour. Therefore, the
interaction between local and global tendencies shapes the magnitude of a sustainability issue through
communication networks.
On the other hand, plastic litter is a sustainability issue is because of people’s perception of human
health risks. In European Union plastics policy development, health risks used as arguments revolve
around concerns of chemical exposure, inadequately managed waste collection and treatment, the risks
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posed by micro-plastics and nano-plastics to food safety (Mederake & Knoblauch, 2019). Von Aden
(2012) argues that when environmental policy objectives are also aimed at protecting human health,
they have a high chance of being implemented. This could be seen in the US Microbead-Free Waters Act
of 2015, of which one of the causes of its uncontested adoption was the emphasis on public health
aspects: “the Act was explicitly positioned as a public health bill, rather than an environmental protection
bill, as per its classification on the Congressional website, where every bill and resolution is assigned a
single policy area term which best describes the entire measure” (Mederake & Knoblauch, 2019, p.2).
However, there is currently no scientific evidence that micro-plastics can cause human health risks.
Plastic packaging covers about 40 percent of the plastic applications in Europe (Transitieteam
Kunststoffen, 2018). The fact that the impact of litter is hard to put in a model (Futurumshop interview)
exemplifies the unpredictability of the packaging flow once it is discarded:
The moment we use plastic in our product packaging or in our e-commerce packaging, it arrives at
the customer’s home and we cannot control what happens with it. So the potential impact can be
very high at the moment that people do not dispose it in waste treatment correctly. (Decathlon
interview)
The plastic litter issue is not only a result of its material impact, but also of social activities. So, images
of plastic pollution in the oceans, the perception of human health risks, and the unpredictability of
disposed plastic flows have caused plastic litter to have become a significant environmental issue driving
the movement against plastics, of which packaging makes up 40 percent. “Litter is one of the big drivers
for changes we will see in plastic packaging, and in single-use packaging” (CRISP interview). Taken
together, within the mediascape, plastic litter pollution constrains packaging design, because of the
public awareness of the large amount of plastics currently used in the packaging industry.
Packaging marketing
On the other hand, the marketing function of packaging is used to create a different image. Trends
concerning the ‘unboxing experience’ have increased the importance of secondary packaging for e-tailers
(The Packaging Company, 2016). “If a company does a good job of packaging their product, this can be
a great way to build their customer relationships and brand awareness” (The Packaging Company, 2016).
Consequently, the lines between primary and secondary packaging are increasingly becoming blurred
due to consumers’ expectations of special and creative secondary packaging. This way, e-tailers can
create competitive advantage on the basis of their secondary packaging, explaining its importance. In
2016, over 57 million results were being returned for a YouTube search on the ‘unboxing experience’
(Mowlabocus, 2018). A Google search for ‘unboxing’ in 2020 yields approximately 97.5 million results. 1
This means that nowadays the box should reflect the e-tailer which sends it by being creative and unique
(The Packaging Company, 2016). An example of this is Dutch e-tailer Coolblue their ‘parcel fun’
(‘pakketpret’) campaign through which they encourage consumers to craft something creative from their
cardboard boxes with a potential reward of a 100 euro voucher (Coolblue, n.d.). The blue cardboard box
is an essential part of Coolblue its customer relationship illustrating the marketing function packaging can
hold. Therefore, the mediascape has formed the incentive to advertise packaging as fun and creative to
create a positive image of packaging in the media.
4.2.4

Ethnoscape

According to Appadurai (1996), the ethnoscape refers to the movement of human groups and individuals.
It is here identified as the notion that the packaging flow is controlled by consumers their buying
behaviour. The ethnoscape illustrates how the packaging flow is managed through consumers’ perception
of packaging as unsustainable and their packaging experience. The perception is influenced by
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YouTube does not make the amount of search results available anymore.
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consumers’ meaning of environmental issues, their packaging annoyance, and uncertainties in waste
treatment. The packaging experience is shaped by the first impression, product return, and packaging
disposal.
Perception of unsustainable packaging
The plastic litter issue has led to the perception among consumers that packaging waste forms an
environmental issue, which does not necessarily correlate with its actual environmental impact:
“Consumers are becoming more critical. So companies are receiving reprisal from their customers. The
consumer does not always know what is sustainable. What they think is, is not actually sustainable.”
(KIDV interview). This perception is influenced by several factors. First, for consumers it is difficult to say
when packaging is sustainable. Due to the complexity of globalized networks, it is hard to identify
sustainable packaging. Nordin and Selke (2010) argue causes of this issue to be a lack of consumer
knowledge on the sustainability concept, a terminology gap between industry and consumers, and an
attitude behaviour gap. They identify a discrepancy between supply of sustainable packaging and
consumer demand for it. “While most of the industry understands the sustainable packaging concept as
closely related to the cost effectiveness and environmental footprint of all the stages throughout the
supply system, the consumers perceived sustainable packaging as recyclable packaging” (Nordin & Selke,
2010, p.322). This demonstrates how consumer misperception of sustainable packaging has caused a
gap between what they perceive as sustainable packaging and what the industry considers it to be:
It is the responsibility of companies to not go along with it [consumer perception], but to conduct
proper research into the best packaging for their product. You want to sell a product, and the
packaging should cooperate and not counteract. (KIDV interview)
This gap forms a constraint in the ethnoscape, because discrepancies between producers and consumers
concerning the meaning of environmental issues cause network actors to act differently according to
what they think is sustainable.
The second factor, is that consumers are annoyed by the amount of packaging waste. Consumers see the
tangible impact of e-commerce packaging every time it goes through their hands when they order
something online. “Every consumer that has ever ordered something online is a hands-on expert on the
topic of e-commerce packaging.” (Pape, 2019a, p.4). In traditional store retail, consumers are only
responsible for removing and disposing of the primary packaging, and retailers remove the secondary
and tertiary packaging. However, in e-commerce, the volume of protective packaging which ends up with
consumers is increased. Receiving a great amount of packaging annoys consumers, because of the
amount of waste they perceive is being generated:
To be honest, I think that it is more the annoyance of a consumer, that they are stuck with a
residual product of an order, which they have to do something with, than that there are a lot of
consumers who really worry about whether something is made out of PVC or cardboard. I think a lot
of consumers do not think about that. (Futurumshop interview)
Consumers are irritated by the amount of packaging used in e-commerce. As they are the ones ending
up with the packaging of the product they order, this influences them to be against any packaging waste.
Customers use their network-making power through the ‘packaging is bad’ discourse: because of their
perception of the plastic litter issue, the packaging waste that piles up, and the need for more efficient
solutions, consumers aim to program the network to use less packaging. They do this by being publicly
critical of packaging: “The use of social media in e-commerce has given rise to the ability for individual
consumers to provide insight into e-commerce packaging.” (Ameripen, 2017, p.12). Companies respond
to consumers’ open criticism: for example, customer feedback is treated in Amazon’s Frustration Free
Packaging program, which consists of best packaging practices guidelines to encourage packaging
optimization (Ameripen, 2017). “So, I believe that if the customer asks for it, retailers will come along if
they suspect that it will seriously cost revenue if they do not come along” (CapGemini interview).
Therefore, even though consumers do not seem to care much about sustainability, their annoyance with
packaging is an important incentive for e-tailers to improve packaging sustainability. As a result,
sustainable packaging is often programmed as less waste which is in line with circular economy principles.
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A third factor influencing the perception of unsustainable packaging is that consumers are not certain
that the waste is treated well. News reports about malfunctions in the waste treatment industry are not
uncommon. An example is the ongoing investigation into corruption in the British plastics industry with
allegations including: claiming the plastics industry handles tens of thousands of tons of plastic waste
which may not exist; letting British waste leak into oceans instead of recycling it; illegally shipping plastic
waste to East Asia via the Netherlands; and allowing British firms which have several offences for
exporting contaminated waste to continue shipping (Laville, 2018). Consumer uncertainties translate to
their packaging perception, because consumers are hesitant about generating waste when it is not
properly being treated: “The recycling industry is often not all that functional. We also see that there are
containers being send back from Malaysia, or from other parts of the world. People often have many
questions about that.” (Decathlon interview). Waste treatment uncertainties discourage proper waste
disposal among consumers. This forms a constraint in the ethnoscape, because the packaging flow is
more difficult to manage. It also forms an incentive to return the packaging flow to the producer to
ensure proper waste disposal.
Furthermore, company employees also have the perception that packaging is not sustainable. As a result,
a sustainability drive coming from inside the organisation is articulated. When employees of a company
see enormous amounts of plastic packaging go through their hands every day, they are motivated to
improve sustainability:
We are hypocrites when we are polluting the environment and at the same time trying to make
sports more accessible. So we have to be sustainable, if we want to tell an honest story. So the
added value [in sustainability] is very strong with our employees. Our employees have to trust that
we are sustainable, otherwise we cannot sell what we’re doing. (Decathlon interview)
Other interviewed e-tailers, such as Wehkamp, Futurumshop, and Zalando also express this employeebased drive to be sustainable (interviews). Companies also deem sustainability to be a license to operate
(PostNL interview 1) (Thuiswinkel interview). Increasing sustainability can also provide competitive
advantage to companies (Thuiswinkel interview). Resulting from the intrinsic motivation shaped by
employees, combined with consumers’ perception of unsustainable packaging, organisations see
incentives for sustainable packaging.
Packaging experience
Figure 2 illustrates how the packaging experience consists of (4) the first impression of the package, (5)
unpacking it, and (6) potentially using it to return goods. The remaining step is disposal of the packaging.
For packaging sustainability, the most important steps concern how the packaging arrives at and leaves
the consumer via product return or waste disposal.
First, an important incentive for e-tailers to cooperate with
carriers is that they are the e-tailers’ face to the customer. In
traditional store retail, the gatekeeper to the consumer was
the

retailer

(Twinkle,

2018).

Now,

other

parties

see

opportunities to communicate with consumers and this way
gather data for their business. Carriers use these opportunities
to build partnerships with suppliers and e-tailers to approach
consumers together (Twinkle, 2018). Their switching power,
which enables them to create strategic networks, is the result
of having the face-to-face contact with consumers that etailers do not have. Either via the courier, or through the
delivery vans which people see in their street, carriers make a
public appearance: “We are very visible in the streetscape
towards

receivers”

(PostNL

interview

1).

For

e-tailers’

customer relation, a perfect delivery is essential, because it is

Figure 2: The packaging experience of

the standard. This means that carriers have networked power

consumers (source: BillerudKorsnäs,

over e-tailers. E-tailers control communication to customers

2014, p.76)
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via packaging appearance and information on the packaging. This way, they have network-making power
to program consumers’ packaging experience. E-tailers their ideas, visions, projects and frames end up
on instructions on the website, or on the packaging, which form a direct interface with customers.
However, carriers program the first impression the consumer has of the packaging, through face-to-face
contact. This enables these actors the power to program packaging use through communication via the
packaging. Because the carrier is the only actor in the network with face-to-face contact at delivery, they
exert power over e-tailers, which leads to a high need for collaboration between both parties. They also
program the first impression of the package. Consequently, e-tailers are incentivized to work together
with carriers to ensure no hindrance to perfect delivery. If there is a lack of cooperation, this aspect can
form a constraint, because carriers handle the first impression, but they do not experience the
consequences from a good or bad first impression as an impact on their direct revenue.
Second, consumers returning products form an incentive or a constraint within the ethnoscape. E-tailers
facilitate product return by designing e-commerce packaging which can be used to return the product
and by providing return labels with the package. Still, return flows press on their revenue model: etailers lose an average of 10 to 15 euros to reverse logistics (Van der Velden, 2019) and in the clothing
industry up to 50 percent of products is returned (BillerudKorsnäs, 2014):
[Reverse logistics] those are enormous distribution costs, really huge. That presses enormously on
the revenue model of the online retailers. (…) Partly it is a part of our model. The customer does not
have the changing room in the store, but at home. So it will always be a part it. But you do try to
prevent it. So customers who return more than 80 percent, cannot pay afterwards, but they have to
pay up front. They also don’t receive marketing from us. (Wehkamp interview)
Nonetheless, if e-tailers do not account for returns in their packaging design, the cost of returned
products which arrive broken beyond repair and redistribution is even higher, as will be further explained
in the reusable packaging chapter. Additionally, if they do not make it easy for consumers to return
goods, it could result in consumers keeping products they are not completely satisfied with, which can
result in them switching to another web store (BillerudKorsnäs, 2014). Some e-tailers choose to
encourage customers to buy additional products with the promise of free return, while others attempt to
discourage product returns by not offering free return shipping (BillerudKorsnäs, 2014). This way, e tailers influence the packaging flow through programming for product return. Therefore, programming
consumers for easy product return is an incentive in the ethnoscape, because it improve customer
relations, although product return is also a constraint in the ethnoscape given that some e-tailers try to
discourage it.
The final step of disposal can be controlled by e-tailers through printed information on how to dispose the
packaging. The KIDV has created a ‘weggooiwijzer’, which is an instrument to facilitate proper disposal of
packaging waste to consumers. This way they aim to control the communication network to consumers
by providing a standard recycling label which should be put on the packaging in the form of the
‘weggooiwijzer’. By standardizing communication to consumers about recycling, the KIDV programs the
network. They state that from research it is clear that consumers want to separate their waste, but do
not know how (KIDV, 2018). Therefore, they have designed logos that can be printed on the packaging
to show consumers in which category packaging components belong. Other e-tailers design their own
communication regarding recycling:
In the last years we improved our texting in that way that we said for example, Hello this box is from
recycled material, please put it in the waste container so that we can recycle it and can use this
recycled material to produce new boxes, or, hey this shipping bag is made of 80 percent recycled
material, and when you put the empty bag in your plastic container than we have the chance to use
it a second time. (Zalando interview)
Instruments such as this can be employed by e-tailers to program consumers to separate their waste
and thereby control the packaging flow. Nonetheless, consumers end up with the packaging waste, which
means they control disposal. According to how consumers choose to dispose of their waste, different
actors are included in the packaging network. If they separate their waste, it can be recycled, and
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recyclers are involved in ensuring that the waste becomes input for the system again. If they dispose
their waste without separating it, different actors become responsible for making sure the waste is
treated. If consumers discard their packaging waste in the environment, the flow will become hard to be
controlled by network actors, rendering it difficult to estimate the consequences. Therefore, they have
the networking power, to allow different actors to be included in or excluded from the network:
“Consumer behaviour is also something. When we are not getting the consumer to properly separate
waste, and we are getting better recyclable packaging. It can stall at any point in the chain.” (Oerlemans
interview). In sum, programming for waste separation is incentivized because it allows control over the
flow by network actors.
4.2.5

Ideoscape

The ideoscape of e-commerce packaging is formed by political images of the world. Around packaging it
is shaped by European Union and Dutch legislation, and by counter-power exercised through network
actor alliances created by e-tailers or sector organisations.
Government legislation
Recent government measures have created a need for e-tailers to stay ahead of legislation.
Organisations closely follow European Union legislation because of the consequences it has already had
for plastic bags, straws, and other single use plastic products:
There is the Single Use Plastics Directive of the European commission, that currently does not
include packaging, but you can feel that it will be next. Now it’s mainly straws and cutlery, and those
things. Single use packaging, it is obvious that that will also be considered. (CRISP interview)
The European Commission’s Single-Use Plastics Directive has been adopted in March 2019 by the
European Parliament and entails measures to tackle marine litter from the 10 most often found singleuse plastics products on beaches (European Commission, 2019). Single-use plastics will be banned in
cases that alternatives are not hard to find, such as with plastic cotton buds, plates, cutlery, et cetera
(European Commission, 2018b). Additionally, in accordance with the EU Strategy for Plastics in a Circular
Economy, from 2030 all plastic packaging in the EU market should be recyclable (European Commission,
2018a). “Single use products is a whole discussion that now takes place on stirrers and straws. I expect
that in the future it will also take place on e-commerce shipment packaging” (Thuiswinkel interview).
Moreover, e-tailers are responding to these initiatives by setting their own sustainable packaging goals:
The added value [of sustainability] is in that we are anticipating legislation that will have to come,
that will come. (…) So if we now already manage to reduce our amount of packaging or manage to
switch to more sustainable packaging, we can also get an economic advantage from this in the long
term. (Decathlon interview)
Currently using single-use plastics is programmed into our packaging use as the most efficient solution.
The EU uses its network-making power to reprogram the network to stop the use of single-use plastics
and make packaging recyclable. The single-use plastics directive can be seen as a new code or
instruction for companies to stop disposable plastics.
Dutch government also has an influence on reprogramming the packaging flow through legislation,
initiatives and subsidies. They are responsible for implementing EU directives as the EU itself has no
direct legislative power in its member states. According to respondents, Dutch legislation is driven by EU
legislation on the plastics topic, as seen in the example of the prohibition of plastic carrier bags in 2016:
[For reusable packaging] I really think the single-use plastics directive has been one of the most
important drivers. I think the government can play an important role in this. Then I fear it will be
mainly Brussels in the Netherlands. Because in The Hague, everything is still being done carefully. If
it was up to The Hague, we would still be walking out of the store with plastic bags. Luckily Brussels
intervened by prohibiting plastic carrier bags. (CRISP interview)
Additionally, in February 2019, the Plastic Pact has been initiated by the Dutch government. Its
objectives are: that all single-use plastic products and packaging are 100 percent recyclable and, where
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possible, reusable; a 20 percent volume decrease in produced plastic products; that a minimum of 70
percent of the weight of all single use products and packaging which are discarded in the Netherlands
should be high quality recycled; and all single-use plastic products and packaging which is produced
should have an average percentage of at least 35 percent recycled plastics (Van Veldhoven, 2019). The
pact has been signed by 94 parties, including producers, retailers and the Ministry of Infrastructure and
Water-management (RIVM, 2020). The government has the networked power to create legislation to
impose their will on other network actors. However, currently they use this power mainly in response to
EU directives. Voluntary agreements are an example of their switching power to bring together strategic
networks to shape a more sustainable packaging flow. Interview respondents state that “retailers need
an external incentive which can be legislation or because it is cheaper to do the new thing than the old
thing” (CapGemini interview). Nonetheless, the Dutch government currently does not use their
networked power to create incentives for retailers. However, legislation such as the EU Single-Use
Plastics Directive and government initiatives in the Netherlands are seen as constrains for packaging
management within the ideoscape, because network actors are obligated to change practices in line with
legislation even though it might not be the most sustainable option.
Counter alliances
By using their networking power, different actors create or join alliances to gain networked power to
impose their will over others. These alliances exist within the ideoscape, because they are usually formed
to influence political institutions. However, they are also created to solve sustainability issues.
Large e-tailers also have the networking power to create alliance networks with other organisations in
order to achieve network sustainability. An example is the European Outdoor Group which consists of
brands, technology brands, retailers and associations from Europe. This alliance has started the Single Use Plastics Project to tackle the plastic packaging issue: 35 brands and retailers from the outdoor
industry and adjacent industries are cooperatively searching for alternative packaging (European Outdoor
Group, n.d.). Through collaboration with e.g. other retailers, e-tailers can achieve the consolidation that
provides e-tailers with networked power to impose their will over other network actors:
Collaborations with many fashion partners from the fashion industry. So they are working together.
Zalando as a company, as itself, when we would like to steer this alone, then I think the possibility
to be successful is not 100 percent given. But when Zalando, H&M and Unitex group are working
together, then there is much more success into this. (Zalando interview)
These kind of strategic alliances are based on similar goals that unify retailers. In this way, retailers can
impose packaging demands on suppliers in the form of an alliance, which brings them more networked
power.
Sector organisations have the switching power to create strategic alliances around sustainability
initiatives by inducing collaboration between different network actors. For example, the KIDV creates a
community of practice in which certain companies with the same issues are put together to share
information and determine what kind of research has to be conducted (KIDV, n.d.). Another example is
that sector organisations are often employed as mediator: Thuiswinkel functioned as a mediator in
reusable packaging pilots (Decathlon interview). Due to their independent status, sector organisations
have the power to put different parties together: “I have been around the table with all those market
parties, with the packaging industry and the e-commerce parties, with the government, with knowledge
institutes, and eventually we came up with the first branch sustainability plans” (Thuiswinkel interview).
Through strategic networks, sector organisations can promote sustainability throughout the e-commerce
packaging network and program standardized measures into the packaging use.

4.3 Circular packaging
Discrepancies between the different scapes have created an increasing trend towards circular packaging.
This trend is foremost shaped by packaging perceptions in the mediascape, ideoscape, and ethnoscape
that induce the need for less packaging waste. Therefore, the drive to be more sustainable within
organisations involved in the packaging flow is largely expressed in circular economy initiatives which
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aim to reduce or valorise waste. This has formed several circular initiatives which fall into the categories
of packaging material choices, packaging reduction, and reusable packaging. Scape discrepancies and
power relations among network actors impact the implementation of these circular packaging initiatives.
Therefore, each of the following chapters on the three initiatives studies the way the packaging flows are
changed by material aspects and social dynamics. The social dynamics mainly focus on the effect of
scape discrepancies on the effectiveness of each circular initiative. Power relations are in case of
relevance to some extent discussed in each of these chapters, but chapter 8 explains the effect of the
most important power relations on packaging flows, also functioning to synthesize the findings of
previous chapters. Consequently, at the end of the next four chapters, the research question is answered
on how socio-material e-commerce networks in the Netherlands shape the effectiveness of circular
initiatives.
The chapter below is about initiatives concerning changes in packaging material use and recycling. It will
examine how functionalities and recycling aspects of different packaging materials have a different effect
on the implementation of these initiatives. The next part of the answer to my research question will be
provided by analysing the material flow and network changes resulting from alterations in packaging
material and impact of social dynamics around material choices on the implementation of these initiatives.
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5. Material use and recycling
E-commerce packaging is moving towards a circular economy, as shown in the chapter above. The first
circular initiative which is examined, revolves around the several options of packaging material use and
recycling. These options have different implications for the material impact of packaging flows. They fall
in the categories of paper or cardboard, conventional plastics, and bio-based plastics. This chapter shows
the shifts in material flows resulting from these initiatives and how the effectiveness of initiatives to
change the way in which materials are used or recycled is influenced by scape discrepancies in the
packaging flows. This chapter is organised in three sections: the circularity of the material flows and
networks of the initiatives (5.1), the influence of scape discrepancies on their implementation (5.2) and a
brief conclusion on the effectiveness of different initiatives for material use and recycling (5.3).

5.1 Material aspects and circularity
5.1.1

Material network and flow changes

Material changes affect the networks around packaging flows in several ways. They have an influence on
the production and recycling of packaging, changing networks from two sides. The production of
packaging is changed by the different functions that different materials can offer and the new networks
that can be created based on the specific use of a certain material. The different functionalities of
materials require different ways of production. In addition, different material choices can create
alternative networks, as actors can opt to only use packaging from a certain material or choose to
explicitly not use a certain material. This way, networks are created in which actors are only included if
they package their products in a particular material. For example, networks of actors that refuse to use
plastic packaging can be formed. Therefore, altered material choices can change networks as shown in
Figure 3. Product suppliers can choose to explicitly use a specific type of material for their product’s
primary packaging. E-tailers can then choose to only buy from product suppliers that use a certain
material primary packaging and packaging or material suppliers that only supply secondary packaging
from a specific material. Lastly, consumers can switch to products that are packaged in the type of
material which they prefer. Through these material switches, new networks are created that only make
use of a certain type of packaging, because of its material and social aspects.

Figure 3: The e-commerce packaging networks and flows with changed packaging material
The recycling of packaging is changed as different materials have a different impact on the amount of
recycled material that is used, the design of recyclable packaging and the quantity of packaging that is
recycled. This is because the recycling process for the various materials options differs and ways to
increase circularity, by improving recycling, also differ. Material suppliers have an important role as they
can be the link between waste processors and e-tailers by turning recyclable packaging output into

33

recycled material input. This means that in networks with changed material choices, the virgin material
input and the packaging waste output are reduced, as a result of additional recycled packaging flows
created through improved reverse cycles.
5.1.2

Circularity of the initiative

Initiatives to change packaging materials are circular, because they apply to the third step of the waste
hierarchy: recycle. The definition of recycling is that the materials of a product are separated into
different categories, collected, processed and used to produce new products (Freund et al., 2018).
Therefore, materials which (1) make use of recycled material, (2) are recyclable and (3) are recycled,
close the loop by cycling packaging waste back to production facilities. Changes in packaging material
who take these three aspects into account increase packaging flow circulation, improving reverse cycles.
Recycling can result in up-cycling or down-cycling. Down-cycling means a down-grade in material quality,
limiting the usability of the recycled content and maintaining a linear system dynamic (Ellen MacArthur
Foundation, 2012). Up-cycling functions to maintain materials their status as resources and even
improve their functionality over time. Therefore, recycled material use, recyclable material design and
recycling processes should be improved to advance the up-cycling of materials.
The EMF’s (2012) value creation principle of the power of pure inputs
applies here. The power of pure inputs, displayed in Figure 4, is
defined as the level of purity of material and quality of products and
components that is required to generate maximum value through
circular initiatives (Ellen MacArthur Foundation, 2012). It is relevant
for the initiative of changes in material choices, because nowadays
many post-consumption material streams are available as mixtures of
materials. Reasons for mixed streams include a previous combination
of these materials in production or collection and processing of them
without segmentation and without preserving purity and quality.
Therefore, when packaging is designed for recycling and the reverse
cycle process is improved, the comparative cost to keep nutrients at
high quality during recycling are reduced. In this manner, material

Figure 4: The power of pure
inputs (source: Ellen MacArthur
Foundation, 2012, p.30)

longevity and productivity are extended. This allows the packaging to circulate at maximum utility in
technological and biological cycles, in line with the second principle of the circular economy (Ellen
MacArthur Foundation, 2012). All in all, the circularity of changed packaging material initiatives depends
on material recycling, preserving the material purity and quality, and the design of reverse cycles.
In this chapter, the following two sections are divided in the different material choices, as these each
have their own significant impact on the socio-material networks of e-commerce packaging. First, paperbased packaging is discussed according to its material functionalities and recycling aspects. Second,
conventional plastics are analysed in terms of the same factors. Third, bio-plastics are studied, which
include bio-based biodegradable materials and bio-based non-biodegradable materials. The section
explaining the impact of scape discrepancies on the implementation of the initiatives (5.2) is also split
over the different materials.
5.1.3

Paper

Paper-based packaging is a material choice from the biological cycle. This means that it can be
reintroduced to the biosphere through restorative cycles (Ellen MacArthur Foundation, 2012). Paperbased packaging is defined as “any cellulose-based fiber materials formed from a slurry into a cohesive
sheet or web, with or without the addition of fillers and or excipients.” (Holwerda, Tiekstra & Hooimeijer,
2019, p.12). It includes cardboard boxes and paper envelopes, where cardboard is defined as all gram
weights from 200/250 gram per square meter, and paper is defined as gram weights up to 200/250
gram per square metre. Both cardboard and paper envelopes will from now on be referred to as paper
packaging. Similar to plastic, paper has functionalities influencing the extent to which it is used in ecommerce packaging. Recycling paper packaging can be improved to close the system. These aspects
will be further explained in the following sections on the material aspects of paper packaging. The
influence of scape discrepancies on paper packaging use will be explained later in section 5.2.1.
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Paper functionalities
Paper packaging is used for around 80 percent of e-commerce packaging (Pape, 2019a). Its applications
include boxes and envelopes from kraftliner, testliner and fluting (Pape, 2019a). In this section I
examine functional aspects why network actors choose to use paper packaging material. Reasons why
actors refrain from using paper packaging will be studied in section 5.2.1.
Actors in e-commerce networks choose to use paper packaging material for several reasons
(Papierenkarton.nl, 2018). It offers good product protection, due to its strong rigid form and as it is often
supplemented with padding materials to reduce shocks. In addition, products can be bundled in boxes,
providing efficiency and cost reduction as less packaging material is needed. Cardboard boxes also fit
within current logistics processes as they are easy to stack in transport. Therefore, both e-tailers and
carriers sometimes prefer rigid boxes to flexible plastic bags: “we like using a box, because you can
stack it well and you can easily put it in your van” (PostNL interview 1). In addition, boxes can easily be
used for product returns, without having to add much additional materials (Pape, 2019b). Paper
packaging provides the necessary product protection on the return journey, which would not be a given if
consumers have to devise their own return packaging. When a return sealing strip is used, customers do
not have to add any materials. Therefore, it makes sense to use boxes for return-sensitive products.
Paper packaging is also easy to print on. This can enhance the brand experience of customers while
providing them with information. Therefore, the need to use additional materials for information
provision, such as flyers, is also reduced, preventing material waste. Consequently, the functionalities of
cardboard lend themselves well for e-commerce packaging. Though boxes have higher CO₂ emissions in
production than plastic bags, they differ in type of environmental impact (Pape, 2019b): “there is a lot of
pressure on land use in the production of [paper] boxes and fossil-based raw materials are used in the
production of [plastic] bags.” (p.7). Thus, the comparative environmental impact of paper packaging
production decreases in case fossil fuel depletion is given more importance. Moreover, when ending up in
the environment, paper packaging can bio-degrade relatively fast (Papierenkarton.nl, 2018). This too has
an effect on its environmental impact in comparison to non-biodegradable plastic. All in all, for reasons of
its functionalities and biological nature, paper packaging is used as e-commerce packaging.
Paper recycling
In the Netherlands, 84 percent of paper is already being recycled (Papierenkarton.nl, 2018). To increase
circularity of paper packaging, its recycling can be improved. As paper is a material from the biological
cycle, it is bio-based and it can bio-degrade when the packaging is properly disposed of. Conversely,
when it is isolated from air and water, as for example done in landfills to prevent groundwater
contamination and air pollution, it does not bio-degrade (Washington Post, 2007). Contrary to plastic,
paper cannot be recycled infinitely as the fibres can only be reused up to seven times (Pape, 2019a). As
paper is produced from wood, it contains captured CO₂ which is only released at its end of life. The
longer the lifecycle of wood fibres is, the more CO₂ is captured (Papierenkarton.nl, 2018). Therefore,
using recycled paper decreases CO₂ emissions in the atmosphere. In the next few paragraphs I explain
how improving paper recycling involves the use of recycled paper, the recyclability of paper packaging
and paper recycling.
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Figure 5: Environmental impact of paper packaging (source: Pape, 2019b, p.8)
Increasing the use of recycled paper packaging has a positive effect on recycling as the demand for low
impact recycled material goes up. In the Netherlands, 85 percent of the nationally produced paper and
cardboard consists of recycled paper (Papierenkarton.nl, 2018). Though, of all paper e-commerce
packaging, only 51 percent is completely produced from certified or recycled content (Pape, 2019a). This
has several reasons. Recycled paper is used to produce packaging, because it has a lower environmental
impact. The CO₂ emissions of paper packaging do not change when recycled cardboard is used, but, as
seen in Figure 5, the eco-indicator score does change. This is because recycled boxes do not use
agricultural land, which greatly lowers their environmental impact. However, different types of paper
packaging have different functionalities, therefore boxes of the same weight cannot be easily compared
in terms of impact (Pape, 2019b). For example, kraftliner is slightly stronger per gram weight than other
types of cardboard, but it does require at least 80 percent new wood pulp. Testliner and fluting
conversely can be made from 100 percent recycled material. When strong paper packaging is required to
protect products, less recycled material can be used in e-commerce. In addition, the quality of recycled
paper should be sufficient for packaging purposes. Waste paper is often subject to down-cycling, because
the paper can get polluted in the recycling process, which means it is considered unfit for e-commerce
packaging (Holwerda et al., 2019). All in all, required functionalities can impact the amount of recycled
paper used to produce e-commerce packaging. The demand for recycled material can be increased by reevaluating needed functionalities or material quality of e-commerce packaging. Nonetheless, as the
supply of waste paper should match the demand for recycled material, paper packaging should also be
designed to be recyclable.
Recyclability of cardboard packaging relies on a number of aspects. For these aspects it can be
considered whether they are necessary to improve the functionality of the packaging or whether their
use can be avoided: “improving the recyclability should not be at the expense of the function of the
packaging, but at the same time, over-specification should be avoided as much as possible.” (Holwerda
et al., 2019, p.32). First, for its recyclability, paper packaging should contain enough paper fibres. Over
50 percent of the material should consist of paper fibres (Holwerda et al., 2019). Otherwise the
packaging cannot be recycled. Second, paper packaging that is not only made from paper, but also from
other materials, is not easy to recycle. This is because paper-plastic or paper-plastic-aluminium
laminates are not fiberized in the usual recycling process (Holwerda et al., 2019). Therefore, they are
disposed of with residual waste. For example, as paper envelopes on their own often do not offer
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sufficient product protection, bubble-wrap or foam is often added (Pape, 2019b). Paper packaging is also
often coated with plastic to prevent ripping. As a result of adding protective plast ic, the packaging is no
longer made from mono-material, impairing its recyclability. Adapted recycling processes designed for
hard-to-recycle paper types can separate different layers from each other to recycle them separately
(Holwerda et al., 2019). However, in common recycling processes, they cannot be properly recycled.
Third, substances added to paper also impact its recyclability. For example, paper labels are added to the
packaging with glue. Sometimes small bits of glue are used to save material, while these are especially
hard to remove from the packaging (Pape, 2019b). Additionally, paper packaging is sometimes made to
be moisture resistant or wet-resistant on both sides (Holwerda et al., 2019). In regular paper waste
recycling processes, these types of packaging do not have enough time to fiberize and are therefore
largely separated as unusable material. Moreover, adding colours to packaging can impair its recyclability,
as they limit recycling to coloured applications: “combined use of white and colored fibers automatically
limits recycling to colored applications and should be avoided as much as possible due to down-cycling.”
(Holwerda et al., 2019, p.8). When UV inks and varnished are used, they do not dissolve during the
recycling process, but splinter or shrink to coloured dots. These can negatively impact the quality of
recycled paper packaging and should therefore be avoided as much as possible. Accordingly, additional
substances such as glue, moisture-resistance and use of colours hinder the recyclability of the packaging.
In the future, paper-based packaging could increasingly be designed to fit regular recycling processes
(Holwerda et al., 2019). Process conditions in regular paper recycling are not optimal to recycle some
papers. Therefore, to increase the maximum paper recycling percentage, the use of paper in packaging
materials should be aligned with regular recycling processes.
In paper recycling in the Netherlands, the recycling percentage is reaching a maximum. However,
theoretical recycling maxima set in the past have already been surpassed (Holwerda et al., 2019).
Therefore, improvements can still be made to the current recycling process. Currently, paper recycling is
managed by Dutch municipalities, which means they have the ability to opt for source-separation or
post-separation. Source-separation is preferred as it ensures that waste paper stays dry and clean,
retaining the quality of recycled material to prevent down-cycling (Papierenkarton.nl, 2018). Paper waste
streams are separated in three groups: coloured paper, white paper, and multi-materials (Holwerda et
al., 2019). Coloured paper is the largest segment with 85 to 90 percent of total waste paper, and is
mainly used to produce corrugated cardboard and solid cardboard. White paper, which is 10 to 13
percent of waste paper, is high quality waste paper that can be reused by deinking. Multi-materials are
less than 2 percent of waste paper, and they are only recyclable through a different process. Downcycling to lower quality groups should be avoided to preserve material value.
5.1.4

Conventional plastics

Conventional plastics are a packaging material in the technical cycle, which means they is unsuitable for
the biosphere: fossil-based plastics do not fully degrade in the environment (Ellen MacArthur Foundation,
2012). It has functionalities which influence network actors to use it for e-commerce packaging or to
choose not to use it. Plastics recycling can be improved to close the loop of plastic packaging. These
aspects will be further explained in the following sections on the material aspects of plastic packaging.
The influence of scape discrepancies on plastic packaging use will be explained later in section 5.2.2 on
scape discrepancies.
Plastic functionalities
Plastic is used for around 20 percent of e-commerce packaging (Pape, 2019a). Its applications include
wrapping and plastic bags from low-density polyethylene (LDPE) and recycled low-density polyethylene
(RLDPE) (Pape, 2019a). This section explains the reasons why network actors choose to use plastic
packaging material through examining the functional aspects of plastic. Reasons why actors decide not to
use plastic packaging will be studied in section 5.2.2 on the effect of scape discrepancies on effective
implementation.
In e-commerce packaging networks, actors choose to use plastic packaging material due to several
reasons. Plastic is a suitable material for e-commerce packaging as it is light, moisture-resistant,
endlessly recyclable if unpolluted, and provides a high filling level as it fits around the product (Pape,
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2019b). As plastic packaging is not heavy, without it, transport movements would on average increase
with 50 percent (Krebbekx & Duivenvoorde, 2017): “because you have a small volume, a light weight,
and can ship many pieces in a logistics process.” (Oerlemans interview). Therefore, it is efficient in
transport to use plastic packaging. Also, the functionalities of plastics can provide an advantage in the
distribution process. As plastic packaging is moisture-resistant, it also protects the products from dust:
“a logistics operation is never free from dust. So you have to put that poly bag around it to prevent it
from getting dirty.” (Wehkamp interview). So, plastic packaging keeps the product clean against
moisture and dust. Moreover, plastic is stated to have less environmental impact than paper -based
materials. According to Zalando (interview): “from a CO₂ perspective, this is also reflected by science
and also in CO₂ emissions, that plastic has the better CO₂ factor against paper when it comes to
production for example.”. This is because, comparative to paper, plastic requires four times less energy
to produce, about nine times less energy to transport, and 98 percent less energy to recycle (Washington
Post, 2007). Additionally, the production of plastic generates 70 less air pollution and 50 times less water
pollution than paper production. If plastic is landfilled, it also takes up less space than paper because it
can be compressed. However, if it ends up as litter in the environment, it has an unpredictable
environmental impact as plastic does not decompose over time. Taken together, due to its lightness,
moisture-resistance and low environmental impact, plastic suits many e-commerce packaging purposes.
Plastics recycling

Figure 6: Environmental impact of packaging film (source: Pape, 2019b, p.11)
As plastic can be infinitely recycled, it seems like a circular material choice. However, 80 to 85 percent of
plastic used for packaging is still virgin material, which means around 10 to 15 percent is derived from
recycling (Krebbekx & Duivenvoorde, 2017). Increasing the amount of plastics which are recycled means
increased circularity of plastics use in packaging. This can be achieved by maximizing material purity and
optimizing reverse cycles, in line with circular economy principles. To maximize the level of plastic purity
and quality, post-consumption plastic streams which contain a mixture of materials should be decreased
and streams with one type of material should be increased. To optimize reverse cycles, the supply of
recycled material should match the material demand, to ensure that recyclable packaging is actually
cycled back and turned into recycled material. These two conditions for the circular initiative will be
further explained below through examining the different factors in the recycling process: recycled plastic
use, recyclability of plastic, and plastics recycling.
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Using recycled plastics in e-commerce packaging has an impact on plastics use in several ways. Recycled
plastics have lower environmental impact than virgin plastic. On the previous page, Figure 6 shows the
environmental impact of three types of packaging film: virgin polyethylene (PE), starch-based plastic,
and recycled polyethylene (rPE). Considering all displayed impact categories, recycled PE has the lowest
eco indicator score, which means it has the lowest environmental impact. Starch-based plastic follows,
with the highest impact coming from virgin PE. The CO₂ impact is similar: recycled PE has the lowest
CO₂ impact, closely followed by starch-based plastic. Virgin PE has a much higher CO₂ impact.
Furthermore, recycled plastic can easily be used in e-commerce packaging, as it does not require process
alterations:
Some customers are very reluctant to use recycled materials, because of the appearance and
because it has to run on a machine at a certain speed, it can be an infringement on your process.
But for e-commerce packaging, the process remains the same. Whether you take a recycled or a
new material. (Oerlemans interview)
Therefore, in 2015 the goal was set by Thuiswinkel to apply at least 10 percent recycled material in 80
percent of LDPE shipping bags (Pape, 2015). After this goal had been largely reached, in 2019, the goal
was set to have 100 percent recycled plastic in manual packing processes and 50 percent in automated
processes (Pape, 2019a). Nonetheless, supply and demand influence the use of recycled plastic in
packaging material. Differences between the supplied material and quality of recycled plastic demanded
create limitations in the number of uses that recycled plastic can be sold to (Krebbekx & Duivenvoorde,
2017): “there is a mismatch between the quality of the recycled [material] and the demand in the
market” (TNO interview). For example, considering the eco indicator score and the CO₂ impact, recycled
low density polyethylene is the best choice if actors want to use plastic (Pape, 2019b). Therefore, there
is market demand for it. However, the supply of quality RLPDE forms an issue:
There is currently too little RLPDE supply, because there is still is not a workable way to clean the
recyclable LDPE from pollution. This is currently rapidly being worked on through chemical recycling
and deinking of printed plastics. (Pape, 2019b, p.11)
When the quality is sufficient, recycled plastic can be applied in e-commerce packaging. However,
through issues in supply and demand of quality recycled material: “the availability of recycled material
stops somewhere” (Oerlemans interview). This explains the need to produce plastic that can be recycled
into the material quality which is demanded.
As previously discussed, the quantity of recycled plastic in packaging production can be increased to
increase the level of circularity. However, recycled material should be available by having recyclable
packaging: “if the material is difficult to recycle, due to pollution, or printing, or materials that cannot be
recycled, it becomes difficult. Then that material is burned and it is gone.” (Oerlemans interview).
Therefore, it is important to increase the recyclability of plastic packaging. This relies on a number of
aspects, such as the use of polymers, multilayers, and additional substances:
We receive questions, usually from brand owners who need packaging: how can I design a beautiful
sustainable packaging, a circular packaging, or preferably both? As a TNO you take a step back to
the impact. Then you consider whether you can use a monomer instead of a polyester. Which colors
you can or cannot use. (TNO interview)
First, the molecules used to produce plastic have an impact on its recyclability. Plastics consist of large
molecules called polymers, of which the length determines its properties. In order to recycle the plastic
and use it again for different properties, the polymers need to be broken into monomers again (TNO
interview). Bringing polymers back to their original building blocks can be done by chemical recycling,
which will be explained in the next paragraph. However, this is still difficult, which negatively impacts the
current recyclability of polymers. Second, the recyclability of plastic packaging relies on whether it fits in
a mono-stream. After plastics are separated by consumers or organisations, they are divided into monostreams and sorting mix (Krebbekx & Duivenvoorde, 2017). The share of mono-streams should be
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maximized to retain the value of plastics, as the sorting mix currently has a negative economic value.
The use of multi-layers in packaging design makes this difficult:
What you often see in packaging, is that they make multilayers. Those multilayers may have been
made for functionality. For a long time you wanted to use as little plastic as possible with the
thinnest possible layer. Thin layers stop less than a thick layer. Therefore, other plastic was glued
against it with aluminium and glue in between. But it is increasingly complicated. As little volume
and tonnes as possible are used. Only this makes reuse difficult. (TNO interview)
For example, when a laminate coating is used in plastic packaging, it is hard to recycle, as the packaging
needs to be delaminated first (Pape, 2019b). In addition, when a paper label is placed on plastic
packaging, it needs to be cut out in order to recycle the packaging (Wehkamp interview). Therefore, it is
better to use a LDPE label on an LDPE bag, in order to avoid mixed streams. Third, additional substances
which are added to the plastic packaging can also cause issues to recyclability: “if you have a really nice
polyethylene stream that’s 99 percent pure, it's still not a stream. One contains a flame retardant, the
other a plasticizer, or a colour or fragrance that must match market demand.” (TNO interview). Instead
of trying to find demand for this stream, the recycled stream should fit market demand and be free of
added substances. Accordingly, these three aspects can improve the recyclability of plastic packaging,
however in order for this to increase the level of circularity, the packaging should actually be recycled:
“Brand owners are stating things. That they want all packaging recyclable by 2025 or 2030. This does
not mean much to me. You actually want it recycled. Many people are married, but not married.
Recyclable means little.” (TNO interview).
To be able to recycle plastic endlessly, it actually needs to be recycled by waste processors. An average
of 50 percent of plastics is recycled in the Netherlands (Krebbekx & Duivenvoorde, 2017). Currently in
Europe, the only form of recycling is mechanical recycling. Mechanical recycling means processing plastic
waste to recycled material or products that do not significantly change the chemical structure of the
material by cutting the plastic into pieces and using it to make new products (Plastics Europe, 2020).
Generally, all thermoplastics can be mechanically recycled with little to no loss of quality. However,
experts are worried that reaching recycling goals, which for plastic packaging production include halving
the virgin material input in 2030, will be impossible with only mechanical recycling (Krebbekx &
Duivenvoorde, 2017). This is partly because mechanical recycling is not suited for multi-layer packaging:
“when you cut it into pieces, everything is mixed up.” (TNO interview). Therefore, experts are looking to
chemical recycling as a solution. In chemical recycling processes, the chemical structure of plastic waste
is altered to shorter molecules that can be used for new chemical reactions (Plastics Europe, 2020). For
example, there are processes which break down plastic waste to produce synthesis gas and other
products, and there are depolymerisation processes being developed which convert types of plastic back
into monomers that can be used to produce new plastics:
PE PPE polystyrene can bring you under a higher temperature. That high temperature breaks the
chains into several pieces and you can pull those pieces into a refinery and pull them apart to
continue. (TNO interview)
Consequently, chemical recycling methods can provide solutions for plastics that are not easy to recycle
using mechanical recycling. This is an initiative to raise the amount of plastic packaging which is recycled
in the Netherlands.
5.1.5

Bio-plastics

Both biodegradable and non-biodegradable materials can be used to produce bio-plastics. Bio-plastics
exist in the biological cycle when they are completely bio-based, meaning they can be restored to the
biosphere (Ellen MacArthur Foundation, 2012). Biodegradable materials are produced from biologically
degradable material (Pape, 2015). In principle, this means that the packaging can be digested in
industrial composting installations (Pape, 2019b). Non-biodegradable bio-based material is made from
biological substances, such as sugarcane or agricultural waste, but cannot degrade naturally (Pape,
2015). A maximum of 1.5 percent of all plastics is a bio-plastic (Krebbekx & Duivenvoorde, 2017). Their
applications include rigid and flexible packaging (Odegard, Nusselder, Lindgreen, Bergsma & de Graaff,
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2017). Rigid packaging has the largest share of bio-plastic applications and is most often produced from
bio-PET30, bio-PE and PLA. Flexible packaging has the second largest share of bio-plastic applications.
Starch blends, PLA blends, PHA blends and bio-PE are used to produce bio-based flexible packaging.
Recycling in the usual sense does not always apply, for bio-plastics are currently mostly recycled as
compost, instead of cycling again as bio-plastics. Biodegradable and non-biodegradable plastics have
different functionalities and are cycled back in different ways. Therefore, in the following, they will each
be discussed separately in order to explain why network actors choose to use them to produce packaging
and how are treated after a cycle as packaging. When plastics are biodegradable, they are referred to as
such, and non-biodegradable plastics are called bio-based plastics.
Biodegradable plastic functionalities
Biodegradable materials are increasingly used as an alternative to regular plastic and paper e-commerce
packaging. Though not discussed here, there are also fossil-based biodegradable plastics. These are
called oxo-degradable, because they break into small pieces under the influence of light and moisture
(Milieucentraal, n.d.). If they are separately disposed with plastics, the added substances which cause
the plastic to degrade can weaken products made out of recycled plastic. In this study, only
biodegradable packaging is discussed which is already 100 percent bio-based or has the potential of
becoming fully bio-based, as this comprises most of the biodegradable materials. These fully exist in the
biological cycle and therefore use pure inputs, in line with circular economy principles. This section
explores why network actors choose to use biodegradable packaging material by studying its functional
aspects.
The functional value of biodegradable plastics depends on several factors. Biodegradable packaging has
the same functionalities as plastic in terms of its lightness, flexibility and high filling level. Therefore, for
certain applications they can be used interchangeable with fossil-based plastics. Bio-degradable plastic
does however have a high CO₂ impact of 3.66 grams CO₂ equivalent, compared to LDPE plastic with 2.10
grams CO₂ equivalent (Pape, 2019b). Nonetheless, an important functionality of biodegradable plastics is
its ability to degrade. Biodegradable plastic is used as a packaging material, because it is meant to leave
no waste due to fast decay. Materials are deemed biodegradable when they convert to water and CO₂ in
an environment with oxygen (Odegard et al., 2017). Without oxygen, methane can be produced. How
fast a material biodegrades or composts, depends on the temperature, the material and the application:
the higher the aggressiveness of the environment, the faster it decays. “An industrial composting
installation creates a more aggressive environment than home composting” (Odegard et al., 2017, p.22).
Standards related to the biodegradability and the ability to compost of materials differentiate between
ways of composting, different user levels and the waste treatment environment. Due to its biodegradable
functionality and similarity to petroleum plastics, for some applications it makes sense to use
biodegradable plastics.
Biodegradable plastic recycling
In this section, I examine how biodegradable packaging is returned for additional cycles. Since recycling
is not common yet, due to the small scale of biodegradable materials, all end-of-life treatments of this
type of packaging are considered.
A prioritization in end of life treatment methods of biodegradable plastics can be made based on the
environmental benefit (Odegard et al., 2017). First, separately mechanically recycling biodegradable
plastics has the lowest environmental impact, because it reduces the need for additional material input
(Milieucentraal, n.d.). Currently, biodegradable plastic lowers the quality of recycled material when it is
separated with plastic waste (Milieucentraal, n.d.): “in mechanical recycling, they form an interference
current, which degrades the quality of the end product.” (Vereniging Afvalbedrijven, 2018). Therefore, a
second option is to incinerate biodegradable plastics with energy recovery or treat them with anaerobic
digestion to produce biogas (Odegard et al., 2017). Biodegradable plastics are most likely to be sorted
out of separated waste streams and to be incinerated to produce renewable energy. “Biobased plastics’
ability to be [anaerobically] digestible will become more important in the future, as more composting
installations employ an anaerobic digester integrated into a larger composting operation.” (Odegard et al.,
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2017, p.58). The final option is to incinerate biodegradable plastics without energy recovery or to
compost them (Odegard et al., 2017).
Bio-based plastic functionalities
Bio-based plastics are produced from raw materials of natural origin. They are not necessarily
biodegradable, and can also occur in combination with fossil-based plastics, through blends or multilayers (Odegard et al., 2017). Therefore, to define whether a plastic product can be called bio-based,
there is a calculation method that determines the bio-based carbon content in plastic materials and
products. Multiple certification schemes exist, which assess whether plastics are bio-based dependent on
a minimum percentage of total organic carbon content or bio-based carbon content. This section studies
why network actors decide to use plastic packaging material and why they choose not to use it by
looking at its functional aspects.
Bio-based plastic has multiple functionalities for e-commerce packaging. As most bio-based plastics look
and act the same as plastic, they also have the same functional value. It is also easy to produce
packaging that is a combination of bio-based and fossil-based plastic, as it still fits within current
production processes. Bio-based plastic can easily be combined with LDPE, to lower its environmental
impact. If shipping bags are produced with 10 or 20 percent bio-based plastic, their quality is not
impaired (Pape, 2015). Moreover, some packaging producers are already making shipping bags from 100
percent bio-based materials. Additionally, on average bio-based e-commerce packaging has a positive
CO₂ impact of 2.72 grams CO₂ equivalent, which means it reduces the amount of CO₂ in the air (Pape,
2019b). However, its production also has negative impacts:
We do a lot of LCAs on biobased. Looking at CO₂ emissions, it is very pleasant. But if you include
land use, crop protection, water use and particulate matter production. Then a cotton bag, even if
you use it more often, is in many cases worse than plastic. (TNO interview).
The environmental impact depends on the kind of material which is used to produce the packaging.
Some materials perform worse:
The tricky part is, we looked at natural products, for example, to use as a shipping bag. There you
see that the production of those natural materials is really bad. Because of this, it is simply not
feasible to use natural products for this type of packaging flow. (…) Especially producing the natural
fibres to work with, that is particularly bad. Think of producing cotton for example. (Futurumshop
interview)
Therefore, prior to choosing bio-based materials based on their plastic-like functionalities and low CO₂
emissions, other impacts should be considered. A large portion of this is determined by its end-of-life
treatment, as this influences the material impact of bio-based materials.
Bio-based plastic recycling
Bio-based plastics can recycle waste from other systems, be recyclable, and have a place in recycling
systems. These aspects have an impact on their end-of-life treatment. By maximizing material purity and
optimizing reverse cycles, the recycling of bio-based plastics can be improved. However, this can only be
achieved through high scale application, as will be explained below.
Increasing the use of recycled material can decrease the amount of biological material needed to produce
bio-based plastics. This can be achieved by using recycled material and by using waste or by-products
from other processes to produce bio-based plastics. Currently, recycled material is not used yet for biobased plastic production, because it is too expensive to separate the bio-based from the fossil-based
plastics (Odegard et al., 2017). However, priorities are made in which raw material is used. The type of
material used to produce bio-based materials determines the decrease in environmental impact which
can be realised. For example, its greenhouse gas (GHG) savings depends which type of raw material is
used: “with current technology the lowest greenhouse gas emissions of plastics are achieved when sugar
cane is used” (Odegard et al., 2017, p.35). However, by recycling waste and by-products of other
processes, the GHG savings can be even higher. According to environmental impact from natural
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resource use, the prioritized order of raw materials for bio-based material production is “waste materials,
sugar crops (beet, cane) and starch crops (maize). Last on the list are oil crops.” (Odegard et al., 2017,
p.68). In addition “biobased plastics made from sugar crops or (agricultural) waste have the lowest
Indirect Land-use Change (ILUC) risk.” (Odegard et al., 2017, p.32). Consequently, increasing the use of
agricultural waste or by-products in bio-based packaging production lowers its environmental impact and
the waste output of other systems. To achieve this, optimal reverse cycles are needed to replace the
input of raw materials in the production of bio-based materials.
The way bio-based packaging fits into the current recycling system depends on the type of bio-based
plastic that is used. Most bio-based plastics can be separated with the plastics waste and go through the
same recycling process (Vereniging Afvalbedrijven, 2018). Currently, bio-PE, bio-PP and bio-PET are
recycled in packaging schemes (Odegard et al., 2017). These bio-based plastics are chemically identical
to their fossil-based equivalents, which renders them compatible with current recycling technologies.
Therefore, they are called ‘drop-in’ plastics. “No additional processes or investments are necessary to
recycle drop-in biobased plastics” (Odegard et al., 2017, p.55). Bio-based plastics aside from drop-in
plastics, such as bio-PE, bio-PP and bio-PET, are commonly incinerated in a waste incineration plant to
produce renewable energy. Additionally, the recyclability of bio-based plastics depends on their material
purity. When different bio-based plastics are blended to produce packaging, they become hard to recycle
in the current system: “blends of biobased plastics (as well as blends of fossil plastics) are not
compatible with sorting in polymer-specific mono streams” (Odegard et al., 2017, p.56). This is due to a
decrease in material purity. All in all, bio-based packaging can be recycled in the current system if it is
an unblended drop-in plastic.

5.2 Scape discrepancies and implementation
This section explores how scape discrepancies can induce implementation issues in initiatives to change
material choices for increased recycling. The analysis is done per material, and only the scapes which
have an influence on the implementation of that material option are considered. Though the section
above described the options to improve recycling or other end-of-life treatment methods, the influence of
scape discrepancies on these initiatives can render a different result.
5.2.1

Paper

Regarding the use and recycling of paper packaging, discrepancies lie in the ethnoscape, financescape,
technoscape, and ideoscape. The ethnoscape is important, because it shapes the way people act around
paper packaging flows. Whether consumers switch to paper packaging and in what way they include
waste processors in the networks. The importance of the financescape is shown through financial
incentives and constraints to virgin and recycled paper packaging use. These establish the portion of the
flows which consists of recycled material. In the technoscape, the development of technological
processes around paper bags is significant as it determines their adoption in automated e-commerce
processes. Finally, in the ideoscape discrepancies revolve around waste separation methods. These are
important because incentives and constraints around their implementation determine the separation
method which municipalities opt for.
Ethnoscape discrepancies
Discrepancies in the ethnoscape revolve around consumers’ perception of paper as sustainable and their
separation of paper waste. Both of these determine the way people handle the paper packaging flows.
As a result of paper certification, most consumers consider paper the sustainable packaging option. In
order to mitigate the consumer perception that packaging is unsustainable, explained in section 4.2.4, an
increasing amount of certified paper is used in e-commerce packaging, to show it is sourced sustainably:
We know from our own Life Cycle Assessment that paper can be more sustainable [than plastic] if it
is sourced in the right way. (…) Certified paper, produced locally, can have a fairly low CO₂ impact.
So if you include the standard databases, it has a high CO₂ impact, so we have to make that step in
which we will be looking at the CO₂ impact of paper even more locally. (Decathlon interview)
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Globally, ten percent of the forest is certified by eco-labels like the Forest Stewardship Council (FSC) and
the Programme for the Endorsement of Forest Certification (PEFC) (Pape, 2019b): “if it is FSC or PEFC
certified. That is our definition [of sustainable paper]” (Decathlon interview). FSC and PEFC work in
different ways. PEFC checks if national standards comply with international PEFC benchmarks. FSC
determines the optimal forest policy per country and checks if forests adhere to these criteria. All nodes
in the networks should be certified in order to ensure that the paper material actually comes from a
certified forest. While the Dutch paper industry already uses a 100 percent certified fibres, paper
imported into the Netherlands is still produced from non-certified wood (Papierenkarton.nl). As many
actors in the networks already use recycled paper, certified paper is used to fill the percentage of new
fibres that is needed to produce cardboard: “our boxes are 100 percent recycled cardboard. You always
have some new cardboard, and that is then FSC wood, so the forests are [sourced from] responsibly”
(Wehkamp interview). Sector organisation Thuiswinkel has set the goal that in 2022 all paper packaging
should be made from FSC or PEFC material, in addition to containing the highest possible percentage of
recycled fibres (Pape, 2019a). Certification labels can positively influence consumers’ perception of
packaging by increasing transparency about where the materials come from: “the logo visible on the
packaging also shows the consumer that you choose packaging material from responsibly managed
forests.” (Pape, 2019b, p.9). The consumer considers paper and cardboard to be the most sustainable
packaging materials (Papierenkarton.nl, 2018). Additionally, it has been researched that over half of
consumers prefer paper filling material in parcels (Raja, n.d.). Resultantly, consumers use their switching
power to switch to paper packaging, as they deem it the most sustainable option.
Nonetheless, paper waste is often incorrectly separated, regardless of its high recycling percentage.
Consumers cannot dispose certain paper products with their paper waste, such as coffee filters, toilet
paper, and photos (Papierenkarton.nl, 2018). Informing consumers on waste separation can increase
pureness of the waste stream: “they can be told more clearly what is and what is not allowed with paper
waste. This will lead to awareness and a higher quality waste paper stream.” (Papierenkarton.nl, 2018,
p.18). In this way, paper recycling can be more sustainable. Informing consumers on paper recycling can
be done in several ways. Paper packaging producers can ensure that the base material of the packaging
is recognizable to consumers, in order to prevent that packaging material that resembles paper is
separated as paper waste: “packaging that is based on fiber material, but which looks a lot like plastic, is
probably discarded via the plastic waste.” (Holwerda et al., 2019, p.27). Packaging should contain
instructions on how to dispose of it, in order to inform consumers on the proper disposal method
(Holwerda et al., 2019). If these methods fail and paper is still wrongly separated, the effective
implementation of paper recycling worsens as it can lead to pollution of the recycled material.
Financescape discrepancies
Discrepancies influencing the implementation of paper packaging use and recycling in the financescape
concern the price of virgin and recycled paper and its protective abilities. These aspects define which
type of paper is preferred over the other.
Financial incentives encourage the use of recycled paper over raw materials. This is because virgin paper
is expensive: “the price of paper has also risen. So there is a limit to the amount of paper pulp available
to make paper. Everyone went from plastic to paper before, because plastic is contaminated, so to
speak.” (Decathlon interview). Recycled paper is currently cheaper than new paper (Papierenkarton.nl,
2018). Therefore, there is a financial incentive to use recycled material to save costs. Still, the paper
recycling costs in the Netherlands are rising. Dutch paper recycling companies are increasingly unable to
recoup the costs of paper collection, due to an excess in paper waste supply resulting from decreased
foreign demand (Van de Lustgraaf, 2020). Of the 2.5 million tonnes of paper waste yearly collected by
the Dutch paper recycling industry, 15 percent is normally shipped to China (ibid). However, China is
increasingly lowering its intake of foreign recycled paper. The amount of paper China used to import from
Europe was high due to growing demand for shipping boxes from web-stores such as AliExpress. Now,
China is raising its own collection of waste paper to lower their dependence on European paper. Raising
the intake of recycled material in e-commerce would decrease the surplus of paper waste in the
Netherlands, lowering the cost of paper recycling to a profitable level. Nevertheless, recycled cardboard
has less protective abilities: “in some cases, recycled cardboard cannot be used because this cardboard
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is less sturdy.” (Pape, 2019a, p.18). Therefore, when product protection is prioritized, which is often the
case when rigid cardboard boxes are used, recycled paper might not offer sufficient protection for the
product that is shipped. This constrains the use of paper packaging in the financescape.
Technoscape discrepancies
In the technoscape of paper packaging, the ability to fit with current technologies is important. If thin
paper bags fit current automated processes, they can be a solution to increase the circularity of paper
packaging.
Paper bags can be a sustainable packaging solution to move away from plastic shipping bags that
involves biological materials. Thin wrapping tissue can be produced to reduce packaging volume, without
shifting to plastic materials:
Another solution could be to use very thin paper. Then it is a paper-bag for example. Then you are
driving in a situation to challenge CO₂ emissions in production. The industry has to think about how
thin we can produce paper bags, for example, you know wrapping tissue, this is very thin paper up
to 22-20 grams per square meter. (Zalando interview)
Web-stores who aim to move away from the use of polybags are looking at paper bags as a solution.
However, constraints in the technoscape hinder the implementation of this type of packaging on a large
scale:
On the long term we are also looking for automated paper packaging. So basically what we now have
with the polybags, that we can apply that in paper bags. Now we already have paper bags, so a kind
of envelopes, which have to be packed manually. But that is very expensive if it has to be done
manually, so we really need that automation. (Decathlon interview)
The technology to use this type of paper packaging in automated e-commerce distribution processes
does not exist yet: “suppliers say that existing techniques, so a plastic bag which is blown open with air,
do not work with a paper bag.” (Decathlon interview). In sum, a lack of technological solutions is seen to
hinder this initiative, according to network actors.
Ideoscape discrepancies
In the ideoscape, discrepancies concerning paper packaging rest on the way municipalities decide to
separate their waste. This determines the extent to which recyclable paper waste is polluted in the
collection process.
Dutch municipalities can choose to separate waste through source-separation or post-separation, as
explained before. These methods have incentives and constraints in the ideoscape, but source-separation
is more effective to keep paper waste from being polluted. However, there are still municipalities that
switch from source-separation to post-separation, such as Rotterdam and Leiderdorp (Wastenet, 2020).
This is mainly because post-separation facilitates waste disposal for consumers, makes sure recyclable
streams do not end up in residual waste, and prevents incorrect separation. Source-separation requires
space for different containers to separate waste, a minimum quantity of waste to render separate
collection profitable, and consumer education on how to correctly separate waste. Therefore, postseparation methods are easier for municipalities to implement. Though when paper is contaminated in
post-separation by coming into contact with residual waste, it needs to go through more labour intensive
treatments and even then the quality is still low (Wastenet, 2020). This is an example of how
discrepancies in the ideoscape can influence the effectiveness of paper recycling.
5.2.2

Conventional plastics

In the use and recycling of conventional plastic packaging, the mediascape, financescape, technoscape,
ethnoscape and ideoscape are important. In the mediascape, the mediatisation of plastic litter is an
essential driver against plastic packaging use. In the ethnoscape, discrepancies around the perception of
plastic packaging and its waste treatment constrain the use of this material. The importance of the
financescape is explained through the balance of the financial costs and benefits of using virgin or
recycled plastics. The technoscape revolves around the way materials fit into current technologies. Finally,

45

the ideoscape is formed by the EU single-use plastics directive and the way government targets are set.
Together, these scape discrepancies influence the effective use of plastic packaging and its recycling.
Mediascape discrepancies
Though plastic has many functionalities and can be recycled well, its use is constrained in the
mediascape. This is mainly because of the image of plastic portrayed by the media. Mediatisation of the
plastic litter issue has previously been explained in section 4.2.3 on the general mediascape, therefore in
this section only its effect on plastic packaging use will be discussed.
A decreasing amount of network actors use plastic in their packaging because of the negative image it
has in the media: “people started referring to the “Blue Planet II effect” to explain why public opinion
had shifted against plastic so decisively” (Buranyi, 2018). This shift was rapidly achieved, given that in
2015 few people considered plastic as a problem that should be acted on:
Roland Geyer, the influential University of California industrial ecologist, told me that between
roughly 2006 and 2016, he probably did fewer than 10 interviews about plastic; in the last two years,
he has been asked to do more than 200. (Buranyi, 2018)
Nowadays various network actors agree that “plastics are of course not in the best light of all materials
that can be used in the packaging industry.” (Oerlemans interview). Since consumers have switching
power over e-tailers, they can decide to buy from a web-store which does not use plastic packaging. As a
result of the anti-plastic movement, many e-tailers have decided to completely get rid of their plastic
packaging: “at the end of 2023 we want to eliminate single use plastics” (Zalando interview). “Customers
asked for less packaging at the supermarket, and within a year BP was predicting that, as a result, by
2040 the industry would be producing 2m fewer barrels of oil per day.” (Buranyi, 2018). This
demonstrates how a rapid shift in public opinion can have a large impact on packaging material choices:
There is often a focus on plastic reduction because this often appears in the media. That is why there
is a shift from plastics to paper, cardboard and other raw materials. We are afraid that companies
are shifting because of consumer perception, when in reality that is not correct. (KIDV interview)
To sum up, large mediatisation of the plastic litter issue has swayed public opinion to be against plastic
packaging and, as a result of consumers’ switching power, network actors increasingly aim to use other
materials for e-commerce packaging.
Ethnoscape discrepancies
Discrepancies in the ethnoscape concern the perception that plastic packaging is unsustainable and
uncertainties around waste treatment. These are important because they shape the way people respond
to plastic packaging.
As a consequence of the negative image of plastic in the mediascape, consumers generally perceive
plastic to be worse than other types of material. This has changed their behaviour around plastic
packaging. The Guardian researched that eight in ten consumers aim to reduce their plastic waste and
50 percent is willing to pay more for environmentally conscious packaging (Buranyi, 2018). Another
example of consumer counter-power in the networks, is the popularisation of the zero-waste lifestyle.
Zero-waste centres on producing as little waste as possible by preventing waste production, reusing,
recycling and composting (Clark, 2016). A popular image of this lifestyle is people displaying the amount
of non-recyclable waste they produce in one year in a mason jar. As plastics are not recycled in large
numbers, consumers influenced by this movement are increasingly refusing to use plastics. These
consumers use their switching power to create alternative resistance networks that do not make use of
plastic packaging, and many businesses respond to their counter-power with zero-waste supermarkets
globally appearing and: “even some of the world’s largest companies are now taking steps to reduce
single-use plastics” (Jennings, 2019). “Within retail you have plastic-less supermarkets. The question is if
it’s good for the environment” (TNO interview). Reducing plastic waste often goes paired with switching
to other materials which can degrade over time. However, the perception that plastic is worse than
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cardboard packaging is not necessarily true. As clarified before, both materials have a different
environmental impact and different ways of recycling. Their impact highly depends on waste treatment.
Therefore, uncertainties around the treatment of plastics waste enlarge consumer perception that plastic
packaging is unsustainable. Previously, I explained in section 4.2.4 how waste treatment uncertainties
create a consumer perception of packaging as unsustainable. Due to the potential high impact of plastics
on the environment when not disposed of properly, consumers are discouraged to use plastic under
these uncertainties. Other network actors’ perception of plastic use is also altered due to uncertainties in
waste treatment. Because it is hard to control waste disposal of consumers, e-tailers cannot assume that
recyclable plastic will be recycled. Therefore in the ethnoscape, incentives exist to demonstrate how
recycling plastics changes their impact. This way, networks can be reprogrammed for plastics recycling.
Therefore, sector organisation Thuiswinkel used their network-making power to program the goal to have
100 percent consumer education in 2022 on how to recycle e-commerce packaging (Pape, 2019a).
Knowledge institutes use their network-making power to program standardized logos for the packaging,
such as the ‘weggooiwijzer’, for consumer education. Increased transparency in networks and consumer
education on waste disposal are incentivised in the ethnoscape to reprogram networks with less
uncertainties around how plastic waste is treated.
Financescape discrepancies
In the financescape of plastic packaging, discrepancies revolve around the packaging costs. It is cheap to
use virgin plastics and the price of recycled plastic depends on the supply of quality material. Therefore,
network actors will choose to use virgin or recycled plastic if the packaging costs do not exceed the
financial gains.
Comparative to other materials, the production cost of plastic is low. This is why incentives for virgin
plastics use exist in the financescape, while plastic packaging designed for recycling has incentives and
constraints. Using virgin plastics is currently more cost-effective than recycled plastics due to several
reasons. According to network actors, plastic is the cheapest option for packaging: “it is simply the most
economical way, without the paper against plastic discussion, to efficiently get non-fragile products that
do not cover a very large volume to the customer without breaking them.” (Oerlemans interview). Plastic
prices are connected to oil prices, therefore current low oil prices mean that the price is low (Oerlemans
interview). Therefore, material costs constrain the use of other options. Moreover, producing plastics that
can easily be recycled is more expensive, constraining the production of recyclable plastics. This is
because it is often cheaper to use multiple materials in packaging, instead of mono-materials. For
example, paper address labels are mostly used on polybags. While using plastic labels on plastic
packaging would increase recyclability, paper labels are opted for by e-tailers, because plastic labels are
25 percent more expensive (Wehkamp interview). “The label is difficult to detach from the plastic, so it
would have to be cut out separately for proper recycling” (Pape, 2019a, p.17). Carriers also make use of
paper labels, which creates the need to address this issue throughout the networks to create recyclable
packaging. Subsequently, recycling the packaging requires additional actions, which raises the price of
recycled material. Additionally, the increasing demand for high quality packaging, discussed in section
4.2.1 on the financescape, decreases recyclability of the materials. To increase the quality of their
product, packaging suppliers add additional materials or substances. Therefore, the incentive to produce
high quality packaging often collides with its recyclability. For example, packaging suppliers add
laminates to the packaging to make the product appear luxurious (Pape, 2019a). The more materials are
added, the harder to recycle the product becomes. Consequently, financial incentives facilitate the use of
virgin plastic to produce packaging. However, incentives are present in the financescape to ensure pure
streams throughout the packaging flow. The comparative costs of keeping technical nutrients at a high
quality is lowered when post-consumption plastic streams are pure instead of mixed (Ellen MacArthur
Foundation, 2012). Currently, the expenses of recycling plastics are rising, because the mixed and
residual fractions that are not profitable to recycle are increasing, causing quality and cost issues
(Krebbekx & Duivenvoorde, 2017). For that reason, producing recyclable plastic packaging can avoid
future expenses and increase the supply of quality recycled plastic. So, incentives and constraints exist
around producing recyclable plastics, while virgin plastics are currently financially attractive.

47

Around the use of recycled plastics, incentives and constraints also exist in the financescape. On the one
hand, the added brand value recycled packaging material can offer, forms an incentive in the
financescape to increase recycled plastic use: “at the moment it is a hot item to use as much recycled
material as possible” (Oerlemans interview). Therefore, many web-stores are packing their products in
recycled plastic films. On the other hand, issues around price fluctuations due to quality concerns
constrain recycled plastic use in the financescape. As mentioned in the section on plastics recycling,
there are supply and demand issues around quality recycled plastic. These issues constrain the use of
recycled material, because they raise the price of recycled plastic: “there isn't enough recycled plastic,
that's right. So the price will certainly play a part.” (Thuiswinkel interview). Therefore, even though the
demand for recycled plastics is high, a limited supply of high quality material raises the price, making it
less economically sustainable:
[The price of] recycled is not linked to petroleum indices, but to the volume available on the market
and the demand. It is more a supply and demand game. So that is very difficult. (…) At the moment
it is (…) not much cheaper than virgin plastic. (Oerlemans interview)
When the quality of the supply matches or exceeds the demand, the price of recycled plastic will drop to
a level below the price of virgin plastic. This way, incentives can be created in the financescape to
increase recycled plastic use. These incentives are needed, because e-tailers hesitate when price of
recycled plastic is higher than regular plastic: “at the moment, if you want to use recycled plastic for the
polybags, this is more expensive than new plastic. I did not expect that. This has to do with the scarcity
of recycled plastic.” (Wehkamp interview). Another constraint is that the large supply of low quality
recycled plastic means that it becomes more costly to produce recycled packaging. As low quality
recycled plastic, due to e.g. toxic substances is more labour intensive to use, the expenses go up with
decreased quality:
There is sometimes a problem with toxicology in the recycled streams. That if you buy recycled
streams, they can contain toxic materials. So we do buy a lot of recycled flows, but that is often a bit
more labour intensive, because a lot has to be checked. (Decathlon interview)
Presently, recycled plastic is often not of sufficient quality, which means it needs additional inputs to be
used for packaging, in comparison to virgin plastics. When using recycled plastic, thicker material has to
be used to safeguard its protective abilities (Pape, 2019a). Additionally, a 100 percent recycled bags look
slightly more grey, which means that to make the packaging look good, it has to be coloured with ink
(Pape, 2019a). Therefore, using recycled plastic can have additional expenses.
Technoscape discrepancies
In the technoscape of plastic packaging, discrepancies around the use of virgin or recycled material
revolve around its ability to fit within technology.
In current distribution processes within e-commerce networks, packaging material which is easy to use
avoids process changes. Plastic material matches current technologies: “the polybag is the best way (…)
to steer the items on a conveyor system.” (Zalando interview). Therefore, incentives for its use are
present within the technoscape. Yet, recycled plastic does not always fit within automated processes of
large e-tailers. When plastic bags are cut by a laser, the amount of recycled plastic can be a maximum of
50 percent (Pape, 2019a). In 20 to 30 percent of packaging processes, this is the case. When products
are manually packed, the amount of recycled plastic can be a 100 percent. However, for large e-tailers,
manual packaging does not suffice, constraining their recycled plastics use. The use of recycled material
for plastic packaging production also depends on technology. This is because plastics recycling
possibilities depend on the technology which is available:
You can influence the supply of recycled material, but not in the short term, because there is as
much as there is. (...) In the long term, we can use more recycled material. That also has to do with
technological possibilities. How can we separate waste, and how can we get the recycled grains
back? (Oerlemans interview)
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For example, for chemical recycling to be implemented in the Netherlands, there are still uncertainties
that need to be solved (Broeren, Lindgreen & Bergsma, 2019). Due to the diversity in chemical recycling
technologies and their environmental impact, chemical recycling is seen as a partial solution for certain
kinds of plastic waste streams. Therefore, it should be determined for which waste streams chemical
recycling is compatible. Additionally, the technology is still under development. For further completion of
chemical recycling technologies, a level playing field with mechanical recycling is necessary, as uneven
financial rewards hinder its technological development. All in all, distribution, production and recycling
technologies still constrain the use of recycled plastic in the technoscape, incentivizing the use of virgin
plastics.
Ideoscape discrepancies
The ideoscape of plastic packaging is shaped around discrepancies concerning the EU plastics directive,
waste monitoring methods and recycling targets.
The EU plastics directive constrains the use of plastic material in its effort to stop the production of
single-use plastics. The directive has previously been explained in section 4.2.5, however its effect on
plastic packaging use has not been explored. E-tailers are responding to these initiatives by setting their
own sustainable packaging goals:
The added value [of sustainability] is in that we are anticipating legislation that will have to come,
that will come. (…) So if we now already manage to reduce our amount of packaging or manage to
switch to more sustainable packaging, we can also get an economic advantage from this in the long
term. (Decathlon interview)
As a result, Decathlon (interview) is planning to stop using plastic packaging in 2025. Zalando
(interview) also wants to eliminate single-use plastics, but at the end of 2023. Wehkamp (interview)
“would prefer to get rid of the polybag, but that is not possible”. This demonstrates the effect of the
plastics directive on e-tailers. Nonetheless, this is not necessarily the most sustainable solution:
The focus on material is difficult in the single use plastics directive. It is thinking in black and white.
You try to get a sharp policy, but it is not such a sharp distinction. Again it is about the perception of
sustainability versus the actual sustainability. (KIDV interview)
Therefore, sharp directives which aim to ban the use of a certain material can be effective, though they
are not automatically the most efficient way to decrease the material impact of packaging. This is an
example of how governments use their programming power to alter packaging flows.
Other constraints on plastics use and incentives for chemical recycling are formed in the ideoscape by the
way government targets are set. First, waste recycling is constrained by national waste measuring
methods. Resulting from current monitoring methods, recycling percentages in the Netherlands are
inaccurately measured: “until now, the amount of waste has been measured when the waste is
presented to the recycler.” (Pape, 2019a, p.4). Subsequently, the recyclability of waste is measured at
the moment the waste arrives at the waste processor. Measuring recyclability according to the amount of
waste ending up in the final recycling process would lead to a decrease in plastic recycling percentages in
the Netherlands:
In the new situation, the quantities that end up in the final recycling process will (expectedly) be
measured. For plastics, for example, this means that packaging is only recyclable if it is made into
flakes or granulate. If the measurement moment shifts and becomes stricter, the current Dutch
recycling percentages are expected to be lower. (Pape, 2019a, p.4)
Due to inaccurate measurements, less plastic is actually recycled than what is currently assessed. Thus,
new measuring methods will create incentives for government to increase plastics recycling levels.
Second, chemical recycling is seen as a solution, because it is in line with government recycling goals.
This way, government targets incentivize the development of chemical recycling technologies in the
ideoscape, though not all actors consider it a solution to improve plastics recycling.
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Current waste disposal systems incentivize waste processors to increase the supply of low value recycled
plastic on the market without considering the demand, because the government pays them for the
amount they recycle, not the amount they sell (TNO interview). Chemical recycling is a way to enhance
the quality of this recycled material, as explained before. Therefore, it is not seen as the solution to
improve recycling by all network actors: “there are people who will get mad. In particular the mechanical
recyclers who say they are doing a good job. They receive money from the waste fund, based on old
systems. Maybe this provides the wrong course of action.” (TNO interview). Chemical recycling also leads
to a value loss in plastic materials, because when you break polymers into their building blocks, “you go
further back in the chain, you lose energy and value from that chain.” (TNO interview). However,
regardless of current waste processing incentive systems and the value loss, these methods are in line
with the recycling volume targets set by the Dutch and EU government, because by using chemical
recycling, volume targets are more easily reached than with mechanical recycling (TNO interview). With
chemical recycling, high volumes of high value plastics can be reached:
For high-quality plastics you can make an effort to get them out specifically. [With mechanical
recycling] then you get a mixed stream with little value that needs too much effort to separate
properly. That goes into the chemical recycling process. There you will reach volumes. Then you are
working on quality. (TNO interview)
Therefore, a combination of mechanical and chemical recycling will probably be used in the future to
ensure a balance between the value which serves as input for the recycling method and the value of the
recycled material that is outputted. The effectiveness of recycling methods relies on this balance.
5.2.3

Biodegradable and bio-based plastics

In the use and recycling of biodegradable and bio-based packaging, discrepancies lie in the mediascape,
ethnoscape, technoscape and financescape. The importance of the mediascape lies in the branding of
biodegradable materials as the way to solve the plastic litter issue. The ethnoscape revolves around the
reasons why consumers use bio-plastics and how they dispose of them. In the technoscape significant
discrepancies exist in the recycling of bio-plastics. Constraints in the financescape inhibit the use of biobased packaging materials.
Mediascape discrepancies
Discrepancies in the mediascape are shaped by the way biodegradable plastics are portrayed as a
solution to the global plastic litter issue. This encourages network actors to make use of biodegradable
packaging.
In the mediascape, the use of biodegradable packaging is incentivized as a solution to the plastic litter
issue. Biodegradable plastics are often wrongly advertised by the media:
For consumers, understanding what biodegradable really means is crucial to making sustainable
purchasing and disposal decisions. Needless to say, marketers and advertisers have confounded this
issue, making many consumers believe that the plastic products they are purchasing are more ecofriendly than they really are. (Szarky, 2015)
Biodegradable packaging only decomposes if it has been in a fermentation or composting installation for
a certain time with a certain degree of temperature and humidity (Odegard et al., 2017). Thus, when
discarded in nature, it takes long for them to decay. Napper and Thompson (2019) have shown that
compostable bio-plastics do not compose in sufficient time in an environment where they would naturally
end up if consumers do not dispose of them properly. In the ocean, a bio-degradable bag breaks down
completely after three months. Left on the ground, it will break into pieces in nine months. When buried
in the ground, the bag is still recognizable after 27 months, but not usable as a bag anymore. Without
oxygen, the bag will also produce methane as it decays. Therefore, when ending up in the natural
environment, bio-plastics do not decay fast enough for them to be a solution to the plastic litter issue.
Additionally, bio-plastics do not decrease issues resulting from litter. This is because they do not solve
the annoyance caused by street litter, which is one of the top three aggravations in Dutch
neighbourhoods (Odegard et al., 2017). Furthermore, bio-plastics might actually increase littering, since
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consumers believe the plastic will decompose anyway when they leave it in the environment. To sum up,
the incorrect branding of biodegradable packaging has led consumers to wrongly believe it is a solution
to the plastic litter issue, which incentivizes network actors to use biodegradable packaging.
Ethnoscape discrepancies
Discrepancies in the ethnoscape form around the positive image consumers have of bio-based packaging,
while they often do not know how to dispose of it correctly. As a result of these discrepancies, network
actors are incentivized to use bio-based packaging, but constrained in their recycling.
To mitigate the consumer perception that e-commerce packaging is unsustainable, bio-based packaging
conveys a positive image of sustainability to consumers:
One reason why large producers such as Heinz, Danone, Procter & Gamble and Coca-Cola are
extremely interested in biobased plastics (and other biobased packaging materials such as paper &
board) is the positive image that these materials help to communicate to the consumer. (Molenveld,
van den Oever, & Bos, 2015, p.26-27)
In e-commerce, consumers also demand this packaging: “what I notice when I talk to consumers, is that
they are talking about biodegradable plastic and stuff.” (Futurumshop interview). Web-stores who
explicitly refuse to use bio-based materials are met with customer dissatisfaction: “there is also a
missing understanding (…) from potential customers, because we said that biobased material is not a
solution for Zalando” (Zalando interview). The positive image of bio-based materials incentivizes network
actors to use them in their packaging, to improve their brand image and because otherwise consumers
might switch to a store which does use them.
When bio-based packaging is used, there are incentives to inform consumers on how to separate these
materials in order to prevent waste treatment issues: “it is difficult to inform consumers to treat different
(bio)plastics differently, and we still wonder whether it is desirable. (…) We would like to avoid the
situation (like now) where consumers wonder how to dispose of their (bio)plastics.” (Odegard et al.,
2017, p.121). First, bio-plastic packaging should not be separated with compostable organic waste.
Composting is the least preferred option for the end of life treatment of biodegradable packaging due to
several reasons (Milieucentraal, n.d.). Biodegradable plastics are tested to compost in 12 weeks.
However, the turnover time in composting plants is often much shorter than that, which means that the
packaging is not given sufficient time to decay. In addition, professional composters do not want bioplastics to be separated with organic waste, as it can cause confusion. In waste treatment, foreign
materials are sorted out by composting plant operators, because there is a lot of pollution in organic
waste, such as plastic bags. On the one hand, as bio-plastics are hard to distinguish from conventional
plastics, they are sorted out in the waste treatment process. On the other hand, if consumers think
plastic can be put with organic waste, plant operators are afraid the amount of pollution will increase.
Second, when consumers aim to compost biodegradable packaging at home, their compost pile does not
have the right temperature to ensure decay. Consequently, without air, the packaging will take a long
time to fall apart and produce methane in the process. Therefore, disposing of biodegradable packaging
in the residual waste is at the moment the most sustainable method. Bio-plastics in residual waste are
transported to a waste power plant, where they are incinerated to generate renewable energy. Thus,
when biodegradable packaging material is used in e-commerce, consumers should be informed on how to
dispose of it in order to avoid confusion and unsustainable waste treatment: “clarity prevents
contamination of separated waste streams, enabling production of the clean quality recycled materials
and products that the market demands.” (Vereniging Afvalbedrijven, 2018). If consumers are not
correctly informed, the use of bio-plastics and their recycling is constrained due to waste treatment
issues: “it is unclear for the consumers. What kind of bag do I have? What can I do with it? Organic
waste, own compost pile, what should I do with it?” (CapGemini interview).
Technoscape discrepancies
In the technoscape, discrepancies centre on the technological changes required for the treatment of bioplastic waste. Recycling technologies are important as their investment costs depend on and influence
the scale of bio-based plastics.
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As discussed earlier, current treatment technologies for separated waste are not suited for biodegradable
packaging. This means that certain technological changes are needed to ensure that it degrades or can
be recycled. On the one hand, conditions for the packaging to degrade can be created by prolonging the
turnover time in composting installations or increasing the aggressiveness of their environment (Odegard
et al., 2017). On the other hand, recycling technologies can be improved for separately collected
biodegradable plastics. The recycling technology which is required to separately recycle biodegradable
materials is presently too costly to invest in, due to their small scale:
Although it is technically possible to sort out biobased plastics with NIR [near infra-red] technology,
systems are currently not equipped to do so. The primary reason is the high initial investment cost,
especially in relation to the small size of the streams. (Odegard et al., 2017, p.55)
For the recycling technology to be developed, the percentage of biodegradable plastics needs to
significantly increase. In addition, upscaling biodegradable plastic to an amount for which recycling would
be cost-efficient would significantly lower its environmental impact(Odegard et al., 2017). While at the
moment about 1.5 percent of all plastics is a bio-plastic, “if collected plastic waste would contain between
5 to 10 percent of one type of biobased plastic, it will become economically feasible to sort out such
biobased plastics in a separate stream, similarly to PE, PP, PET and foils.” (Odegard et al., 2017, p.55).
As a consequence of high recycling costs, bio-based materials will most likely not be opted for to produce
packaging from when actors prefer recyclable packaging: “When volumes are too small (as is the case
for these biobased plastics), costs are too high to justify the additional investments. Whether or not
plastics are recycled may, however, influence decision makers to use them or not.” (Odegard et al., 2017,
p.120). Therefore, the chance that distinct recycling technologies for bio-based plastics will be developed
is currently small, constraining the use of bio-based plastics in the technoscape.
Financescape discrepancies
Discrepancies in the financescape hinge on the price of bio-based packaging and its protective abilities.
These currently form constraints on the use of bio-plastics in e-commerce.
The costs of bio-plastics constrain their use in the financescape. This is because the price of
biodegradable and bio-based plastic is much higher than regular plastic: “The price of biodegradable
plastic is four to five times higher than Low Density Polyethylene (LDPE).” (Pape, 2015, p.18). The price
of bio-based plastic depends on different aspects, but does not compete with petroleum-based plastic yet
(Pape, 2019b). Therefore, network actors still largely opt for fossil-based plastics. “It is expected that
biobased plastic will be the future, but due to the price, this will not be applied on a large scale within
three years” (Pape, 2015, p.17). As a consequence of the expenses, network actors source the raw
materials to produce bio-based packaging from countries in the Global South. This causes additional
impacts on sustainability, because of the local conditions and environmental impact of transport:
Because, on the example on sugarcane, we see that this sugarcane production or plants are based
on monoculture industry in South America, then shipped from South America to Europe, this has a
very high impact on CO₂ emissions and that’s why we ended up to not take biobased material into
our decisions. (Zalando interview)
It also has an impact on the local population, because arable land is used for bio-plastic production
instead of growing food: “Because bio-based plastics require land for production, they may compete with
land needed to grow food for human consumption” (Álvarez-Chávez, Edwards, Moure-Eraso, & Geiser ,
2012, p.53). Therefore, considering global food crises, using agricultural land to grow raw mater ials for
packaging production raises concerns for the sustainability of bio-based plastics made from food crops.
This constrains the production of bio-based plastics, as limited non-food input drives up the price.
Network actors are investing in sustainable sourcing: “The raw materials we use are based on people and
environment. If we use foils made of sugarcane material, it must not impact food production”
(Oerlemans interview).
Another constraint is that biodegradable plastic does not provide sufficient protection for e-commerce
packaging: “The quality of this plastic is not sufficient to be used for the shipping bags. This is because
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these shipping bags offer insufficient protection to the product” (Pape, 2015, p.18). The functionality of
bio-based plastics currently does not compete with its fossil-based counterparts. Therefore, product
protection is prioritized and the packaging with the highest protective functionalities is chosen:
Currently functionality is the predominant reason for producers to choose a certain plastic. A number
of biobased plastics cannot compete with fossil plastics yet, because of functionality issues (such as
heat resistance, moisture permeability, ability to seal). For instance, starch-based biobased plastics
are very sensitive to moisture. (Odegard et al., 2017, p. 120)
As product protection is an important incentive in the financescape, bio-based packaging which is
moisture-resistant or sealable, will not be chosen. Therefore, although starch-based films have a lower
eco-indicator score than virgin PE, as shown in Figure 6, they will not be opted for, as the product can
get wet. Drop-in plastics are more likely to be used:
Others seem to have more potential in the short term; those which are chemically identical to their
fossil counterparts and therefore have the exact same functionalities. They have the added benefit
that they do not contaminate the recycling system, because they are indistinguishable from their
fossil counterparts. (Odegard et al., 2017, p. 120)
In sum, the bio-based plastic which is applied in e-commerce packaging should have the same
functionalities as its fossil-based counterpart.

5.3 Conditions of material use and recycling
In conclusion, for the different material options, the effectiveness of initiatives relies on different aspects.
Plastic material can be used more effectively if the quality of recycled plastic is improved and if recycled
material can fit with e-commerce processes. The use of paper-based packaging can be increasingly
effective if the quality of recycled material is preserved by re-evaluating the protective abilities needed
for paper packaging, whether aspects hindering recycling are necessary in packaging, and its collection
methods. The effectiveness of bio-based and biodegradable materials depends on the use of recycled
material or waste and by-products from other systems to produce bio-based materials.
Circular initiatives regarding material choices and recycling could be effectively implemented to improve
the impact of certain materials. However, the implementation of changes in packaging material depends
on different factors. For paper packaging, several factors determine its effective implementation. If the
fraction of new paper added to the recycled material is certified, paper recycling can have a decreased
impact. Nonetheless, recycled cardboard use is constrained because it has less protective abilities. Etailers prioritize product protection as they suffer the consequences when products arrive broken, so they
will use their network power to ensure strong packaging material is used. This constrains recycled paper
use as it often offers insufficient protection. Furthermore, as it is easier to implement post-separation
rather than source-separation recycling, Dutch municipalities will use their networked power to opt for
the easiest collection method. However, this constrains the effectiveness of paper recycling as the paper
waste can easily get polluted using post-separation. Therefore, circular initiatives for paper packaging
can only decrease its material impact when the quality of recycled material proves to be sufficient for ecommerce.
The effective implementation of recycling improvements in conventional plastics depends on the
incentives that exist to use recycled plastics. In the mediascape and ethnoscape, the use of any plastics
is constrained by its negative image. Moreover, the government programs the networks to stop plastics
packaging use and constrains its recycling in their targets. In the financescape, there are no incentives
for recycled plastics, as they are cost neutral and of worse quality than virgin plastics, and in the
technoscape, distribution, production and recycling technologies still incentivize the use of virgin plastics,
hindering the financial feasibility of recycled plastics. As a result, as the media, consumers and the
government program the networks to use less plastic, its economic sustainability as packaging material
is decreased. All in all, plastic, although it has a low environmental impact in its production and high
recycling potential, is not a sustainable material choice for e-commerce packaging, which means these
initiatives are not effective in their implementation.
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Bio-based plastics have high costs in their production compared to their fossil-based equivalent. To lower
these costs, cheap materials are used to produce the packaging, which has a negative effect on its social
sustainability as it can impact food production in countries in the Global South. Resulting from its
insufficient protective abilities, biodegradable packaging is not preferred by e-tailers who prioritize
product protection. This hinders the economic sustainability of biodegradable materials. In order to
effectively implement this material option, bio-based plastics should have the same functionalities as
their fossil-based equivalent. In terms of end-of-life treatment, energy recovery is currently the most
sustainable way to process biodegradable packaging waste, while it is not the most circular option
according to the waste hierarchy, indicating a discrepancy between the initiative its circularity and
sustainability. Though biodegradable packaging does not decay fast enough in nature to prevent litter,
incentives exist in the mediascape as a solution to the plastic litter problem. Consumers also have a
positive perception of biodegradable packaging, which means it is an economically sustainable packaging
choice. However, since consumers often do not know how to dispose of bio-based materials correctly,
other waste streams are contaminated. This makes bio-based packaging less environmentally sustainable.
Consequently, the material option of bio-plastics is favoured by consumers who deem other material
options unsustainable. Nonetheless, e-tailers do not deem this option sustainable for its high costs,
impact on food production and insufficient product protection. Thus, circular initiatives around bioplastics are currently not effectively implemented.
The chapter below examines packaging reduction initiatives. It will look into how by reducing the
packaging layers and the overall parcel volume, less material input and less waste output is needed. The
impact of scape discrepancies around packaging reduction initiatives on their effective implementation
will also be analysed to provide the next part of the answer to my research question.
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6. Packaging reduction
Previously, it was shown how choices in material use and recycling affect packaging flows and networks.
However, when a material change cannot be made due to required functionalities, reducing the size of
the packaging is another option. Packaging reduction initiatives revolve around re-evaluating the
necessity of components or the size of packaging on the basis of their functional value. Increasingly,
actors in the e-commerce packaging network aim to reduce the amount of packaging they use, for
reasons of negative customer perceptions of packaging, impending plastic legislation, or cost savings.
Therefore, it is important to study whether such circular initiatives increase packaging sustainability. The
first part of this chapter focuses on material flow aspects and explores to what extent packaging
reduction is a circular initiative (6.1). The second part examines the effect of scape discrepancies on the
implementation of these initiatives (6.2). Thereafter, these findings are synthesized in an explanation of
the conditions for packaging reduction initiatives to be effectively implemented. Together, the result is
another part of the answer to the main research question. By examining the changed material impact
resulting from a reduction in the amount of packaging and the effect of scape discrepancies between
network actors on the effective implementation of the initiative, this question is answered.

6.1 Material aspects and circularity
6.1.1

Changes in the material flow and network

Packaging reduction initiatives exist in several variations, which have different implications on
sustainability of the packaging flow. These variations fall under the categories of secondary packaging
reduction and packaging size reduction. First, secondary packaging reduction is one option to reduce ecommerce packaging. Displayed in Figure 7, this option forms a flow without secondary packaging.
Improvements in primary packaging, achieved by an additional primary packaging coordination influence
flow from e-tailer to product supplier, render secondary packaging unnecessary. Therefore, there is no
longer a packaging flow from packaging producers to e-tailers, as they do not need to package the
product. The products are shipped to the consumer in their primary packaging.

Figure 7: Secondary packaging reduction flow and network
Secondly, the option of packaging size reduction does not lead to network alterations, but aims for a
reduced material flow throughout the network. The flow is reduced in terms of size, as initiatives under
this option apply to packaging material and volume reduction. Therefore, the network remains as it was,
but with a diminished flow.
Packaging reduction is a circular initiative because it applies to the first R of the waste hierarchy: reduce.
Kirchherr et al. (2019) code reduce as “discussion around refusing, rethinking, redesigning (including
prolonging the lifespan of products), minimization, reduction, prevention of resource use and/or
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preserving of natural capital” (p.223). The first option of secondary packaging reduction concerns
refusing secondary packaging by rethinking and redesigning primary packaging. The second option of
size reduction applies to minimization or reduction of the packaging. Both options lead to prevention of
additional resource use and natural capital preservation as they reduce the amount of inputs needed in
the packaging flow.
6.1.2

Secondary packaging reduction

The aim of secondary packaging reduction is to reduce the e-commerce packaging components in the
flow. The initiative prevents additional resource use and preserves natural capital, because applying
secondary packaging is not needed anymore for product protection. Therefore, it is a circular initiative as
it designs out a portion of the packaging input and waste output generated by e-commerce. This can be
viewed from two sides: by designing primary packaging functionalities for e-commerce and by reevaluating secondary packaging its functionalities.
Primary packaging design for e-commerce
When primary packaging is designed for e-commerce, secondary packaging is no longer needed. This is a
circular initiative, because it involves rethinking and redesigning primary packaging to prolong its
lifespan in e-commerce use and prevent the need for additional packaging. When primary packaging is
made to be durable throughout the e-commerce packaging flow, secondary packaging is not needed for
product protection. This can be realized by collaboration between e-tailers and their product suppliers to
ensure that the primary packaging is sufficient.
Currently, the primary packaging applied by suppliers is often made for conventional bricks and mortar
retail. Since packaging is costly, e-tailers aim to ship products without over-packing them: “Products with
a good supplier packaging are shipped without additional packaging, as much as possible” (Pape, 2019a,
p.13). However, primary packaging is often insufficient: “We see that most primary product packaging is
made for the shelves, so to place it in the store” (Thuiswinkel interview). When this is the case, e-tailers
need to apply secondary packaging for product protection. Alternatively, when only tertiary packaging is
used to transport products to e-tailers, they apply their own B2C packaging:
Some suppliers are used to supplying to online retailers, which means that [the packaging] is
already there from the factory. Others are used to supplying to physical stores. Then we get boxes
full of clothes that we have to pack in polybags ourselves. (Wehkamp interview)
As e-commerce only accounts for around 25 percent of Dutch retail, product suppliers do not often take
into account that products should also be protected in the e-commerce logistics process (Pape, 2019a):
If you do e-commerce as a manufacturer, your packaging must be completely suitable for this. And
as a manufacturer you should want that for your retailer. I think there should be a few standards
and I also support Thuiswinkel.org. Only it is very difficult to obligate manufacturers to do this,
because everyone enters into a separate agreement. (Brouwers as cited in Kempe, 2019b)
Therefore, sector associations aim to make collective agreements with products suppliers about primary
packaging that is suitable for online retail:
So, what we want is to work much better with [packaging] producers to see if we can make boxes or
shipping bags that are also good enough to use for e-commerce channels, so there is no need for
additional packaging. (Thuiswinkel interview)
Resulting from this kind of collaboration, e-tailers do not need to add additional shipping boxes with the
purpose of protecting the product. Since the market share of the e-commerce industry is increasing,
there is more integration between on-and offline channels (Kempe, 2019a). When primary packaging is
redesigned to be durable for e-commerce purposes, e-tailers can refuse to use secondary packaging to
reduce their packaging flow.
To be able to send products to consumers without additional packaging, there are several redesign
options for primary packaging. Decathlon (interview) explains that “especially for bulky and cumbersome
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items, the packaging from production is often sufficient to send an item to the end customer”. For other
products, product suppliers can mark the primary packaging when it offers sufficient protection for the
product to be shipped without additional packaging (Pape, 2019b). Then it is more clear for e-tailers
when they can send products in their primary packaging. Furthermore, in case web-stores produce their
own products, primary packaging can already be designed and branded for display to their customers, at
the production site. Ikea designs its primary packaging, which is used from the moment the product is
finished, to be immediately ready for shipment to the consumer (Kempe, 2019a). This means that no
additional packaging needs to be used between the production and delivery stage. All in all, in order to
design primary packaging for e-commerce, it is important to clarify which products can be shipped to the
customer in their primary packaging and to make sure your own primary packaging is fit for B2C
shipment.
Secondary packaging functionality
By reviewing the need for secondary packaging, network actors assess in which circumstances secondary
packaging should be applied. In some cases, primary packaging can be sufficient for transporting
products to consumers. Then, reductions in secondary packaging can be made. This option is circular,
because it enables network actors to refuse secondary packaging: when there is no need for secondary
packaging its functionalities, actors can go around the dominant network of secondary packaging by
opting for a product only packed in primary packaging. This way, an alternative circular network is
created with diminished material in- and outputs.
There are several ways in which the need for secondary packaging is re-examined. These are important
to study, because secondary packaging has numerous functional values in e-commerce (Pape, 2019a).
These functionalities will be further discussed in section 6.2 on scape discrepancies. Consumer studies
show

that

“high-quality

secondary

packaging

enhances

the

perceived

quality

of

the

brand”

(BillerudKorsnäs, 2014, p.24). Therefore, it should not be eliminated without bearing in mind its
function: “It is always the most important thing to think about, what is the function of the packaging. If
the packaging is there to protect the product, then you definitely need the packaging.” (Thuiswinkel
interview). At the moment, only a small amount of shipments are send without additional packaging
(Pape, 2019b). However, e-tailers are working on increasing this amount. For example, Amazon uses
machine learning to eliminate waste by determining which products do not need secondary packaging:
“Our most impactful models allow us to determine which items don’t need any packaging at all—making
it possible to save our most protective packaging for the products that really need it” (Packaging Europe,
2020). This has reduced their use of boxes by 32 percent. Furthermore, bol.com plans to eliminate their
secondary packaging for the around 3.5 million products that do not need additional packaging: “For
items such as fans, frying pans, irons, printers, coffee makers and diapers, the product’s own packaging
already offers enough protection” (bol.com, 2019). Bol.com re-examines the protective abilities of the
product packaging in which products are shipped to them by suppliers. By looking at the upstream
packaging which is applied, e-tailers can decrease their own material input. In sum, a large portion of the
packaging flow is reduced through machine learning and re-evaluating the need for additional packaging.
6.1.3

Packaging size reduction

The aim of size reduction initiatives is to reduce the volume of the e-commerce packaging flow, without
eliminating a component of the packaging flow, such as secondary packaging. Size reduction initiatives
decrease the material input needed to produce packaging. These initiatives also ensure more efficient
transport, which can have a positive effect on the environmental impact of e-commerce packaging:
If we have smaller packages, we can simply put more packages in a vehicle. And if we look at
vehicles, for example the electric variant, because we are now driving the largest diesel bus that
exists and that is not yet in an electric version, those buses are about a third smaller. This means
that we can take a third less with us. If we can ensure that we, together with our web shops, our
customers, reduce air, the packages will become smaller, so that we can switch to electric transport
faster. (Decathlon interview)
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Additionally, if the volume of parcels that need delivery is smaller, more parcels can be delivered by the
same van. This saves additional trips from the distribution centre to the consumer. Consequently, less
input is needed for transporting parcels with a reduced volume, which means that less output will be
generated, in terms of emissions and waste. Size reduction is a circular initiative, because reducing the
parcel size preserves the natural capital needed to produce packaging, and prevents the additional
resources being used to transport the parcels, due to a reduction in transport movements. This can be
accomplished by material reduction, and by reducing the volume of the parcel.
Material reduction
Through material reductions, packaging material is minimized, which causes less material input to be
needed and less waste output to be generated. Therefore, it is a circular initiative reducing the material
flows circulating in the system. Material reductions can be made by using thinner material to make the
packaging.
Using thinner material can reduce the material input and the packaging size. For example with plastic
packaging, using thinner, multi-layer plastics reduces the amount of plastic used: when the format of a
plastic packaging roll does not change, a reduction from 60 to 40 microns means a 50 percent increase
of the amount of meters on the roll (Schilder, 2018). “Thanks to better grain qualities and production
techniques, a seven-layer film is now available that protects even better than thicker films.” (Pape,
2019b, p.14). Material thickness has already been reduced over the years. In 2015, the percentage of
web-stores using polybags with a thickness lower than 70 mu (microns) was only 40 percent (Pape,
2015), while in 2019, the number rose to around 72 percent (Pape, 2019a). The estimated result of this
reduction is a saving of 0.294 kiloton HDPE foil, which means 0.88 kiloton CO₂ equivalent (Lindgreen &
Bergsma, 2017). Wehkamp is currently reducing the material thickness of their polybags even further:
The first step is from 50 to 40 microns. That is the step we have now taken. We also request this
from our suppliers. We will eventually test whether we can go even thinner. But this already gains 20
percent. (Wehkamp interview)
Thuiswinkel corroborates that “depending on the product, a material thickness of (extra strong) 45 mu is
in many cases sufficient.” (Pape, 2019b, p.14). Nonetheless, product protection remains the first priority
of packaging. Products which are heavy or have sharp edges require a certain packaging thickness (Pape,
2015). Therefore, the material thickness cannot be reduced for all products:
I have seen a bag from a very sustainable retail chain that was very thin. But if you wrinkle it a little
between your hand, it will tear, and then it will lose its functionality. (…) So, you have to look for
how can we make it as thin as possible while retaining its functionality. (Wehkamp interview)
Additionally, the quality of thinner plastic worsens when the plastic is mixed with other materials,
therefore using HDPE results in a better quality packaging than LDPE (Pape, 2015). A balance is to be
found in reducing material thickness while keeping the packaging functionality and quality to ensure
sustainable packaging. Cardboard boxes can also be made thinner. Amazon has developed tools that
simulate the fulfilment process in order to determine which material strength, tape and seal are
necessary to withstand the process (Packaging Europe, 2020). Changing packaging design accordingly,
leads to material reductions: “When the number of boxes shipping is in the billions, making our boxes
lighter weight yields significant waste reduction.” (Packaging Europe, 2020). So far, Amazon has reduced
their packaging weight by 27 percent using this technology, resulting in the elimination of 735,000 tons
of packaging waste, equivalent to over 1.4 billion shipping boxes. Taken together, material thickness
reductions can achieve significant packaging material reductions when the quality is still ensured.
Volume reduction
Increasingly, e-tailers aim to reduce the parcel volume they are shipping. This usually means producing
smaller packaging that contains less air. On average, e-commerce packaging has been researched to
contain 50 percent air (Decathlon interview). “Because it contains air, shipping is a bit more expensive
for the client”, and for carriers, “it takes up a lot of space in processes and [delivery] vans.” (PostNL
interview 2). Volume reduction is about increasing the filling level of the packaging which is used. This
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option is circular, because it reduces the size of the packaging flow. First, this means that the amount of
materials is reduced, as custom made packaging requires less material than a large box containing a
large percentage of air. Second, by reducing the packaging volume, the need for additional resources is
reduced. Packaging volume can be reduced by producing thinner packaging, or by either using a different
type of packaging material if the product is suited for that, or by making changes to the current type of
packaging used. This is done by making more custom size rigid packaging or by pressing the air out of
flexible packaging.
First, a thinner type of packaging can be used that fits through the letter-box. This packaging reduces
the parcel volume, which allows the product to be transported through the mail network. Examples of
this include envelopes, small cardboard boxes, and flat plastic bags. Shipping by letter-post has many
sustainability advantages compared to parcel post:
[Letter-post packaging] also takes away the pressure on parcels and on those vans, because it can
of course be brought by bicycle or on foot. And then of course you just increase the routes by foot or
bicycle. Making as little use of that van as possible. And that would also green the transport of the
mailboxes to the distribution centre. (PostNL interview 2)
On average, sending a product by parcel post generates 374 grams of CO₂, and sending the product by
letter-box post decreases the emissions to 152 grams of CO₂, as it can now be delivered by bicycle in the
city centre (PostNL interview 2). In addition, the average filling level of cardboard envelopes is 97
percent (Pape, 2019b). Since this type is packaging is flat, it takes up less space. Moreover, an order can
always be delivered, meaning the courier does not have to come back a second time. There are also
disadvantages to using envelopes in comparison to more rigid packaging: “Doing a part of my products
via envelopes? So that is much thinner, but it can break faster” (Futurumshop interview). Therefore,
when the product is suitable for letter post shipment, its environmental impact can be decreased by
sending it by mail.
Second, on the one hand, the type of packaging can be changed to reduce air. Currently, the most
common type of e-commerce packaging is a cardboard box (75 percent), followed by a plastic bag (19
percent) (De Lange, 2019). Plastic shipping bags have a filling level of almost 100 percent, as they fit
around the product, while the average filling level of cardboard boxes is around 50 percent (Pape,
2019b). Therefore, for some products, e-tailers can use packaging that fits more closely to reduce air.
For example, bol.com is planning to use plastic instead of cardboard shipment packaging for about
100.000 products (bol.com, 2019). The plastic shipping bag made from recycled material reduces the
CO₂ emissions per packaging by 90 percent compared to the cardboard box. Nonetheless, plastic
packaging is not suitable for all products, so to prevent products from being damaged, protective
requirements should be considered before changing the type of packaging.
On the other hand, changes can be made to the current type of packaging to reduce the amount of air.
The filling level of rigid cardboard packaging is increased by producing custom size packaging. This can
be achieved with alterations in packaging machines and software tools. First, packaging machines can
provide custom packaging and save material, time and CO₂ emissions (Pape, 2019b). They are often
used by e-tailers when many types and sizes of products need to be packed in large quantities.
Packaging machines differ in their ability to make custom sized packaging: “There are numerous variants
on the market, from machines that fully automatically pack thousands of packages per day, to partly
automated machines for smaller volumes” (Pape, 2019b, p.17). Formerly, these machines were only
made for large e-tailers, however now packaging machines are also available to small web-stores (Pape,
2019a). Concerning rigid packaging, “research (…) shows that adaptable boxes provide the best filling
level. An adaptable box is often made via a packaging machine and is only feasible from a cost
perspective when many articles can be packed with it.” (Pape, 2019b, p.17). Packaging machines that
alter the height of the box can reduce the volume on average by 10 to 20 percent and increase the filling
level by 10 to 20 percent (De Lange, 2019). Using adjustable heights and fixed bottom dimensions also
helps when stacking and filling the boxes. Packaging machines have already enabled some large webstores to reduce 30 percent of air in cardboard boxes, providing 30 percent more space in transport
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vehicles (Pape, 2019a). Second, software tools are also used to produce custom size packaging (Pape,
2019b). Software can be used to ensure the right size of packaging is used for different products that are
shipped together, by calculating the most efficient way to stack the products. This type of software
reduces air by decreasing the packaging material by 10 to 15 percent and the padding material by 15 to
25 percent. Additionally, a database can be created between the packaging machine and the web-store
system with product information to ensure that products are packed in the smallest possible packaging.
Moreover, there is software available that calculates the optimal assortment of boxes based on historical
data from web-stores. All in all, packaging machines and software tools function to increase the filling
level of packaging by ensuring that products are packed in the right size of packaging.
Furthermore, when flexible plastic bags are used, the filling level can be increased by pressing the air out
of the packaging. This can be done manually or by machine. Vacuuming is a method to extract air and
therefore reduce the volume of the product, which can be valuable for products that contain a lot of air,
such as textiles (Pape, 2019b). The amount of air which is reduced depends on the product that is
packed:
If you put a wool sweater inside, more air will go out than if you enter a product like jeans, because
there is simply less air in that fabric. So when you talk about air reduction, you get between 20 and
60 percent air out of the package. (PostNL interview 2)
So, depending on the type of product, the volume decreases and the amount that can be transported
increases: “If you are talking about the 60 percent and your whole van is full of 60 percent products, you
can transport half or a third more” (PostNL interview 2). For example, PostNL has developed a plastic
packaging that can be pressed to reduce air: the fashionpack (Pape, 2019b). It can be manually rolled or
folded to press the air out, or it can be put in a hand press: “They can manually put the fashionpack in
the machine, then they pull the lever down and all the air goes out” (PostNL interview 2). Due to the
design, the air does not flow back into the packaging, as it would with a normal plastic bag. However, for
the vacuuming process, multiple layers are required in the packaging, including a nylon layer to prevent
the packaging from ripping when it is vacuumed (PostNL interview 2). These layers render it difficult to
recycle, as the fashionpack needs to be delaminated first (PostNL interview 2). The fashionpack is
suitable for many soft products, however if the product is too vulnerable for vacuuming or the process is
too expensive, sealing with a pressure roller can be an alternative:
Sealing machines for polyethylene film expel a lot of oxygen from the product. Where fragile
products (such as duck down pillows) can lose their quality in a vacuum machine, the volume
reduction during sealing is less and therefore safer for the product. (Pape, 2019b, p.23)
Nonetheless, automated solutions such as these require energy input, where pressing the fashionpack
does not use energy. Taken together, increasing the filling level by pressing air out of the packaging
decreases the packaging volume, but aspects of this process have an environmental impact.

6.2 Scape discrepancies and implementation
This section examines how scape discrepancies can cause issues in the implementation of packaging
reduction initiatives. The analysis is done per initiative, and only the scapes which have an influence on
their implementation are considered. Even though the section above established potential decreases in
material impact resulting from packaging reduction initiatives, the influence of scape discrepancies on
these initiatives can render a different result.
6.2.1

Secondary packaging reduction

For secondary packaging reduction initiatives, discrepancies exist in the ethnoscape, technoscape,
financescape, and the mediascape. The ethnoscape is important for the effectiveness of secondary
packaging reduction, because discrepancies in consumers’ packaging experience impact its economic and
social sustainability, due to theft reduction, privacy, packaging annoyance, and the gift experience. In
the technoscape, discrepancies are created by the way secondary packaging is considered part of the
logistics process. In the financescape, discrepancies revolve around who has the networked power to
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influence primary packaging design and financial incentives for re-design. Lastly, the mediascape
contains discrepancies around secondary packaging its marketing functions.
Ethnoscape discrepancies
In the secondary packaging reduction initiative, discrepancies concerning consumers’ packaging
experience exist in the ethnoscape. Discrepancies before the parcel arrives at the consumer, in their first
impression of the parcel, and when unpacking the parcel, hinder effective implementation of the initiative
in several ways. The high switching power of consumers in e-commerce makes these discrepancies
important to e-tailers.
First, before the parcel arrives at the consumer, the absence of additional packaging has an impact on
the economic sustainability of the initiative. This is because secondary packaging reduces theft sensitivity,
as an outer packaging prevents people from seeing what is in it (Pape, 2019a). Web-store FonQ explains
that without additional packaging “you often immediately see which kind of product it is. So if it is a high
value item, there is a risk of theft by a logistics service provider in the logistics process” (as cited in
Kempe, 2019b). Therefore, they deliberately send expensive products in secondary packaging. Removing
this packaging could result in increased product theft, which has an impact on e-tailers margins and
customer satisfaction. If the product gets stolen on the way to the consumer, it needs replacement,
which takes time. This can discourage customers from repurchasing at that web-store.
Second, in customers’ first impression of the package, the absence of secondary packaging can have a
negative effect on the economic and social sustainability. Secondary packaging retains privacy, as
consumers would rather not have their neighbours or housemates see them buying certain products
(Pape, 2019a). Therefore, when the customer first sees a product only wrapped in primary packaging,
they can see it as a privacy violation. As this creates a negative impression of that web-store, the chance
of repurchase lowers. Additionally, this privacy violation does not fit in current shopping practice, as
consumers prefer to not show everyone what they bought. In sum, the initiative is less economically
sustainable, due to customer dissatisfaction, and less socially sustainable, as it does not fit in the current
delivery practice. This makes it less effective in its implementation.
Third, when unpacking the parcel, the absence of secondary packaging has a mixed effect. On the one
hand, by removing secondary packaging, perception that e-commerce packaging is unsustainable can be
altered as the consumer receives less packaging material. Therefore, this perception is an incentive to
reduce the amount of packaging a product is shipped in. In e-commerce, the packaging end-point is the
consumer, as they handle disposal or recovery of primary and secondary packaging, while in traditional
bricks and mortar retail, the consumer is only responsible for handling the primary packaging
(BillerudKorsnäs, 2014). Taking away one type of packaging that consumers need to dispose of can
alleviate a large amount of packaging annoyance. E-tailers can gain competitive advantage because of
less packaging annoyance and increased consumer satisfaction. On the other hand, when customers
cannot see inside the packaging they have the experience of receiving a gift when unwrapping the parcel
(Pape, 2019a). So, the gift experience constrains the removal of secondary packaging in the ethnoscape.
In eliminating the secondary packaging, this experience is also eliminated. This has an impact of the
social sustainability of the initiative, since it takes away a special aspect of e-commerce delivery for
customers. Thus, secondary packaging reduction positively impacts the economic sustainability, while
negatively impacting the social sustainability of the packaging. These impacts on sustainability can form
opportunities or barriers to the implementation of the initiative.
Technoscape discrepancies
Secondary packaging is seen as part of the logistics process, constraining its elimination in the
technoscape. Therefore, when primary packaging is redesigned, it should fit logistics processes
throughout the network. Though sector associations aim to discourage the use of more shipping
materials, secondary packaging is often considered as a process component: “it sounds very logical, but
in fact it does not make sense at all, because companies automatically put a shipping bag or box around
it, because it is part of the process” (Thuiswinkel interview). There are multiple reasons why secondary
packaging is added to the product as part of the logistics process (Pape, 2019a). Without additional
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packaging, the product can be too small for a shipping label or it can be damaged by the label.
Secondary packaging is also used to bundle orders together for the distribution process, when consumers
order more than one product. Therefore, with multi-order shipments, using a secondary packaging is
often more sustainable than using a strong primary packaging: According to Futurumshop founder
Harmen van der Meulen, “it remains the case that people order more and more articles at once. Then it
is still more efficient to pack these together. (…) If the manufacturer makes these [primary packagings]
firmer, but customers order multiple products, you may wonder what is more sustainable” (as cited in
Kempe, 2019b). A firmer primary packaging can also be considered as over-packed when it is not send
as a separate parcel, but bundled in a multi-order shipment (BillerudKorsnäs, 2014). In addition,
products which are difficult to stack or transport are put in additional packaging to ensure convenient
shipment. Furthermore, if the consumer wants to return the product, secondary packaging can be used
to prevent the product from getting damaged in the return process. However, if these reasons do not
apply, it can be considered whether the product should be put in secondary packaging. Considering the
added value of packaging in the logistics process or making process alterations can reduce the amount of
products which need secondary packaging. Therefore, in order to ensure effective implementation of this
initiative, the primary packaging should fit existing logistics processes.
Financescape discrepancies
In the financescape discrepancies concerning secondary packaging reduction lie in whether financial
incentives can balance the costs of redesign. There are incentives in the financescape for suppliers to
control the packaging in which the product is shipped to the consumer to protect the value of their brand.
If they design their primary packaging in a way that renders secondary packaging unnecessary, it
becomes essential for shipping the product. Therefore, redesigning primary packaging for e-commerce is
incentivized. Incentives also exist for e-tailers, as it is attractive to ship products that do not need
additional packaging, due to lower costs. This provides a competitive advantage to suppliers that design
primary packaging to be sufficient for e-commerce. Therefore, in the financescape, incentives exist for
both suppliers and e-tailers to make sure primary packaging is designed for e-commerce. However,
because suppliers have more networked power, e-tailers consider them responsible to make changes:
Ultimately, the responsibility of chain thinking must lie with the most powerful party: in some sectors
this is the manufacturer and in others the retailer. Albert Heijn often obligates its suppliers things, so
they must also take responsibility. And the same applies if a supplier dictates the market: then they
have to be at the front to solve the problems. (Van der Meulen as cited in Kempe, 2019b)
Therefore, whether primary packaging redesigns are effectively implemented depends on whether these
incentives weigh up against the costs of redesign and whether powerful actors take action.
Mediascape discrepancies
However, incentives also exist for e-tailers to wrap products in secondary packaging. In the mediascape,
incentives exist for e-tailers to use secondary packaging as a marketing tool. Secondary packaging is an
important communicative tool to e-tailers at it forms the only physical interface they have with their
customers. Therefore, in eliminating secondary packaging, its marketing function should be considered:
“If the function is to show your logo, to show that you are Coolblue, then you may wonder if there is
enough added value to use packaging for that.” (Thuiswinkel interview). If secondary packaging does not
have sufficiently improved functionalities to the primary packaging, it should not be used for products:
“"Marketing" is always a reason to package a product. It is not desirable that "marketing" is the only
reason for packaging a product.” (Pape, 2019a, p.13). In traditional bricks and mortar retail, packaging
functions in finalizing the sale, as consumers engage with it when purchasing a product (Ameripen,
2017). However in e-commerce, packaging has a part in purchase reinforcement, as engagement with
the packaging only takes place after purchasing the product. Therefore, secondary packaging is of
important value as it can trigger repurchase at the web-store. By diminishing secondary packaging, etailers cannot advertise via the packaging. This means that an important interface for communication
from them to the consumer is lost. All in all, they cannot control purchase reinforcement after the
product is delivered. In addition, e-tailers are not able to create a positive image of their packaging on
social media through the unboxing experience. Customer attachment to their brand is reduced. Therefore,
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incentives in the mediascape hinder the social sustainability of e-commerce packaging when an
important way of customer communication is removed.
6.2.2

Size reduction

In initiatives around packaging size reduction, discrepancies lie in the financescape, the technoscape,
and the ethnoscape. The financescape is important, because discrepancies around shipping costs and
dimensional pricing impact the initiative its economic sustainability. The importance of the technoscape is
explained through discrepancies in technological investments to reduce air. Discrepancies in the
ethnoscape revolve around the effects of the way transport trucks are filled on the economic
sustainability of volume reductions.
Financescape discrepancies
In the financescape incentives exist to reduce the volume of packages in order to reduce shipping costs.
Reduced shipping costs can make up for higher purchasing costs, when the parcel can be send through
letter-post. Carriers can create incentives to further reduce packaging volume through dimensional
pricing. Through these incentives, parcels with a reduced volume are economically sustainable.
While producing packaging with a reduced volume as the air is pressed out can be more costly, shipping
it has lower expenses. The fashionpack, for example, is more expensive than a regular bag, but the
shipment expenses are lower because of its reduced volume:
When you have shipments that are just a bit too big, we can put them in the fashion pack and then
we will take the air out and see what happens. And then you see that 80-90 percent of the
surcharges shrink. So then it really becomes a lot more pleasant for the customer to receive that
invoice. (PostNL interview 2)
Therefore, the financial incentives of the fashionpack are in cheap shipping: “Suppose you do not send as
much air, then it becomes a letterbox parcel and then it is interesting for the starter that then wants to
pay more for that bag” (PostNL interview 2). Low shipping costs make packaging with less air
economically sustainable, even though its production can be more costly than regular packaging.
Through dimensional pricing, carriers create additional incentives to reduce parcel volume. This is
because parcels are then also measured and priced by volume instead of only by weight. At the moment,
the pricing of carriers is based on a fixed maximum format and weight per parcel (PostNL, 2020). But,
PostNL is exploring dimensional pricing, also referred to as dm³ pricing:
We are also looking at dm³ pricing, which is something that is very common in e-commerce in
America. That you price your packages on the basis of weight and volume. Not per one box of a
maximum size for which you pay a price. So that you are going to change the price based on the size
and weight of the package. (PostNL interview 1)
Under the dimensional pricing model, the cost of shipping is based on the higher of packaging weight or
size (Ameripen, 2017). This means that if the dimensional weight (DIM) exceeds the physical weight of
the parcel, clients are required to pay the higher of the two. The DIM is calculated by dividing the volume
of the package by a DIM factor, which currently differs per carrier in the United States (Zaleski, 2019).
The model is created to ensure that larger packages with lower weights are priced based on the space
they take up during transport. PostNL assumes that with dimensional pricing in packaging “a big hit can
be made. Because then people have to pay for it. Then there is also a financial incentive to pack smaller,
as small as possible” (PostNL interview 1). The dimensional pricing model increases the importance of
packaging optimization and empty air reduction to reduce shipping expenses (Ameripen, 2017). Another
result is the increasing importance of lighter weight materials (Ameripen, 2017). In this way, incentives
in the financescape are created by carriers for e-tailers to reduce packaging volume. These incentives
increase the economic sustainability of size reduction initiatives as they will significantly reduce the price
of shipping.
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Technoscape discrepancies
Constraints within the technoscape shaping the effective implementation of e-commerce packaging with
a reduced volume, revolve around technological investments around air reduction. Air reduction in
packaging usually requires new technology. Machines are used to produce custom packaging with less
empty air or to take the air out of packaging. These machines have several technological constraints.
First, it will be expensive and time-consuming to install new technology. Therefore, the constraint of
established distribution technology and already high investment costs plays a role in discouraging
additional technology investments. New technology is for example needed to produce custom sized
packaging: “Larger web-stores have those packaging machines that cut custom boxes around the
product, for example bol.com has that, they are so large that they can easily pay for it. Such a machine
is a major investment.” (PostNL interview 1). Additionally, despite expensive investments, packaging
machines often still do not function properly. For example, 3D custom packaging machines are available
for purchase, but underdeveloped:
We can get the machines, but the performance is very low, it is all just not fully developed and
tested, while they are all very expensive machines. So it is a difficult choice to really go for that
because you do not yet know whether you can really work well from an operational point of view.
(Decathlon interview)
Therefore, it is a tough decision for e-tailers to invest in custom packaging machines that reduce the
amount of air in their parcels. Moreover, machines that press air out of the packaging require additional
investment. PostNL currently presses air out of the fashionpack with a machine operated by hand:
You can simply press it with existing machines. You have machines that put some pressure on
the boxes or on the bag to take the air out, but then air goes back into a normal bag. Suppose
you would adjust that machine, you can. We don't have those machines. (PostNL interview 2)
Their clients can use their pressing machine so they do not need to make additional investments.
However, they recognize that this is no solution for larger web-stores, as these require automated
processes (PostNL interview 2). Therefore, large e-tailers need to develop new technology to vacuum the
packaging or make adjustments to their existing technology. If this technology requires a lot of energy, it
might not be worth the air reductions in terms of environmental sustainability. Therefore, the
environmental impact gains and losses should be balanced. These technological issues still require
solutions for packaging with a reduced amount of air to be economically and environmentally sustainable.
Ethnoscape discrepancies
In the ethnoscape, constraints exist in the reductions that can be achieved in transport movements by
decreasing the packaging size. Size reductions are partly made to reduce the amount of trips needed to
transport parcels. Decreasing the amount of transport movements, means decreasing the economic and
environmental impact of e-commerce. However, even when the volume is optimized, this is not always
achieved, because research shows that 67 percent of transport trucks is not completely filled (Raja,
2019). Therefore, packaging optimization does not necessarily lead to transport optimization. Partly, the
low percentage of filled trucks is caused by inefficiencies in the use of roll containers. Transport trucks
are loaded with roll containers filled with parcels. The average roll container is 74 percent filled ( Pape,
2019c). According to computer simulations, this could be improved by 10 percent. As sorting workers are
dependent on the order in which parcels come of the conveyor belt, they cannot prioritize parcels of a
certain size to increase the filling level. Moreover, because the currently used roll containers are much
lower than the body of the truck, the space above it remains unused (Pape, 2019c). Therefore, to
increase the filling level of trucks, this space should be used. This would however cost much time, as
loading and unloading would become more time intensive, and money, to invest in different stacking
systems (Pape, 2019c). Higher roll containers could be a solution, as simulations show that high roll
containers can transport 15 to 30 percent more, depending on the height. Nonetheless, the workability,
laws and regulations, and other aspects of daily use should be taken into account when replacing roll
containers. Fixed packaging formats could also help workers stack more efficiently (Pape, 2019a). In sum,
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reducing the packaging volume is not the solution to decreasing transport movements when taking into
account different factors in the ethnoscape related to the filling level of transport trucks.

6.3 Conditions for packaging reduction
To conclude, packaging reduction initiatives are circular because they decrease the packaging flow in the
e-commerce system. Therefore, their effective implementation depends on the reductions that are made.
Primarily, this relies on the balance between product protection and packaging reduction. Packaging
cannot be reduced to the degree that it does not sufficiently protect the product without causing
implementation issues. Therefore, when e-tailers gain the networked power to convince suppliers to redesign primary packaging to have sufficient protective abilities for e-commerce, effective implementation
can be guaranteed. In this way, an alternative network can be created with suppliers that produce strong
primary packaging to which e-tailers and consumers can switch if they refuse to use secondary
packaging. Secondly, the effectiveness is determined by the functional value network actors adhere to
additional packaging. If packaging

reduction decreases the value

of the

packaging,

effective

implementation is not guaranteed. Whether the functions of secondary packaging are deemed essential
by network actors, depends on their power to make changes in the network. If they have sufficient
networked power, they can eliminate secondary packaging by re-designing processes to fit primary
packaging. Third, the reduced packaging should still fit current logistics processes. This is because
changes in logistics processes have a negative impact on environmental and economic sustainability.
Similar to the second condition, depending on the process, the effectiveness hinges on actors’ networked
power to change processes. For example, when the responsibility over theft-sensitive products switches
from e-tailers to suppliers, suppliers will design primary packaging to prevent theft as it will result in
revenue loss for them. Re-programming the network for such changes in responsibility requires
networked power. Therefore, the effective implementation of packaging reduction initiatives is contingent
on whether network actors can reprogram the network.
The chapter below demonstrates how reusable packaging initiatives are influenced by the socio-material
network. This is done by examining the effect of material aspects on the packaging flows, and by looking
at how scape discrepancies influence the effectiveness of reusable packaging initiatives. This final circular
initiative will provide the next part of the answer to my research question, after which the findings will be
synthesized in an analysis of the most important power relations in the e-commerce packaging network.
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7. Reusable packaging
In the chapter above, the effect of packaging reduction initiatives on the flows and networks was shown.
When material changes or reductions of packaging are not preferred, reusable packaging initiatives can
prove fruitful in decreasing the material impact of e-commerce packaging. This is because, as opposed to
single-use packaging, which only has one cycle, reusable packaging can go through many cycles before it
is discarded as waste. This chapter studies how material and social aspects impact the circularity and
implementation of reusable packaging initiatives. The first section explains how different material flow
aspects influence the circularity of reusable packaging initiatives (7.1). Different options in reusable
packaging initiatives impact the level of circularity and the potential material impact reductions in a
different way. The second section studies the effect of different scape discrepancies on the
implementation of reusable packaging initiatives (7.2). In the third section the conditions for reusable
packaging initiatives to be effective are set out. All in all, this results in another part of the answer to my
main research question.

7.1 Material aspects and circularity
7.1.1

Network and flow changes

Reusable packaging initiatives change the network around e-commerce packaging as displayed in Figure
8. The reusable packaging commonly functions as the secondary packaging applied by e-tailers for
shipment to the consumer, which means that the primary packaging generally does not change.
Additional return flows form to enable reuse. They are from consumer to e-tailer, by way of carriers, and
at times from e-tailer to packaging producers or start-ups, depending on who is in charge of preparing
the packaging for reuse. If e-tailers do not outsource this component, the only return flow is from
consumer to e-tailer.

Figure 8: Reusable packaging flow and network
The reusable packaging initiative is characterised as a circular initiative, because it applies to the second
rung of the R-ladder: reuse. The Ellen MacArthur Foundation (2012) defines the reuse of goods as “the
use of a product again for the same purpose in its original form or with little enhancement or change”
(p.26). Reuse mainly applies to two circular economy principles of value creation: the power of the inner
circle and the power of circling longer. These principles will be explained later on. Reusable packaging
initiatives exist in three phases: (1) packaging design, (2) product delivery, (3) packaging return. Within
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these phases, different options exist with different levels of circularity. In the following, these different
options and their effect on the circularity of the initiative are briefly explained.
7.1.2

Reusable packaging design

In the packaging design, there are different options regarding the
scale of application. According to the EMF (2012), the power of the
inner circle, displayed in Figure 9, means that the larger the amount
of reusable packaging is, the tighter the circles are, and the more
costs are saved, such as material, energy, capital, and the
associated externalities. Scaling up reusable packaging initiatives
means a higher level of circularity of the initiative, because of
increased value creation potential. Whenever the costs of reusing
the packaging are lower than the costs of single-use packaging, an
economic opportunity presents itself. Therefore, applying reusable
packaging on a large scale creates economic opportunities through

Figure 9: The power of the inner
circle (source: Ellen MacArthur
Foundation, 2012, p.30)

higher efficiency. This results in tighter inner circles and less virgin material input, because a larger
percentage of all packaging is reused. Three different scales are identified regarding reusable packaging.
The largest scale is one reusable packaging which can be used by all e-tailers with the return process
handled by a third party. On a similar level, there is a scale with the same packaging for all e-tailers,
which they can put their own brand on. The smallest scale is that each e-tailer designs their own kind of
packaging. The design options of using the same packaging for all e-tailers or using a white label
packaging are the most environmentally sustainable, because the large scale application can ensure a
high return rate. If all network actors cooperate in one system of reusable packaging, the practice of
packaging return is standardized for consumers, which can result in high return rates.
First, the option of the same packaging used by all network actors
is best explained through the example of RePack. Founded as a
start-up in 2011, RePack is a Finnish packaging service facilitating
the return and reuse of customer shipment packaging for e-tailers
(RePack, 2020). Displayed in Figure 10, RePack has designed three
adjustable sizes of shipping bags made from recycled polypropene
(PP) (RePack, 2020). According to RePack, using their reusable
packaging reduces the carbon footprint up to 80 percent compared
to single-use packaging (RePack, 2017). The RePack shipping bags
are mainly suitable for soft products that do not require firm

Figure 10: RePack reusable

protection. Their reusable packaging can fold into letter size once

packaging (source: Repack, 2020)

empty and be returned via letterbox from anywhere in the world.
The e-tailer pays a fee for the bag and for returning the empty packaging (RePack, 2020). RePack
handles all empty RePack returns by cleaning, checking and redistributing them. In order to be recycled,
the bags have to be taken apart, because, the bags are not made from one type of material (Packaging
producer interview). RePack now supplies over 150 web-stores in over 20 countries with reusable
packaging, including Zalando, Ganni and Weekday (RePack, 2020). The e-tailer which uses the
packaging cannot add their own branding. The RePack example shows what it looks like if an external
party provides their brand reusable packaging for the e-commerce sector. As handling the reusable
packaging is their core business, this option is scaled to ensure high efficiency and low environmental
impact. Reusable packaging is designed to last from about 20 times to estimates of a thousand times. Its
sustainability mainly comes from how many times it is reused (packaging producer interview). The
reusable packaging from RePack can be used at least 20 times, and after the second reuse, there is a
breakeven in the carbon footprint compared to disposable LDPE plastic and cardboard packaging (RePack,
2017). This results in a 96 percent reduction of total packaging waste when the bag is used 20 times
(RePack, 2017).
Second, there is the option of a white label packaging on which e-tailers can put their own brand. This is
a preferred option by e-tailers:
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Ideally it will become a sort of white label packaging, just like a deposit-return bottle. You can put a
coca cola label on it or something else, like with beer bottles for example. (…) The most other brands
just have the same bottle but with their own label. Something like this would be ideal, because it
would provide great system efficiency. (Decathlon interview)
The white label option is best illustrated through the bottle deposit-return (‘statiegeld’) system. Via the
current bottle deposit-return system in the Netherlands, large PET-bottles and refillable glass beer
bottles are collected. In exchange for a deposit, empty bottles can be returned by consumers at one of
the 4,200 machines in supermarkets and at liquor stores, and in the hospitality sector bottles are
returned via wholesalers (Bergsma, Schep, & Warringa, 2017). This has resulted in two logistics systems
for deposit-return bottles in the Netherlands: one central system for multiple supermarkets, and the
closed systems of Aldi and Lidl. The dominant central system is managed by Stichting Retourverpakking
Nederland (SRN). They are responsible for counting, sorting and selling the deposit-return bottles,
collecting the deposit money from bottle producers, paying it to retailers, and producing reports for
participating parties. Before 2006, the returned PET bottles were refilled, however now this is seldom
done. Once the bottles are counted, they are transported to a recycler where they are processed into
recycled material which is among other things used for new bottles. From July 2021, the system will be
expanded to include small plastic bottles and from 2022 potentially also cans (NOS, 2020). The largest
expenses for expanding the deposit-return bottle system are for supermarkets. The machines where
customers can hand in their empty bottles and hiring employees to process the bottles are the most
costly (Bergsma et al., 2017). The percentage of returned PET-bottles is currently approximately 95
percent. This is because the large return-deposit system has become a standardized practice. For
reusable packaging, the white label version would be one type of packaging that can be returned to and
refilled by multiple e-tailers, which e-tailers place their own brand on:
Where you all have the same kind of packaging, but where you can mark it with your own brand on
the packaging, as a web-store, and that you send this packaging straight back to the web-store via
freepost. They check it and use it again. Then you will keep the web-stores feeling responsible for
their own packaging. (PostNL interview 1)
Following the deposit-return bottle system, this entails that the
costs would largely fall to e-tailers. Different from supermarkets,
they do not have a brick location for the customer to return the
packaging, therefore a third party is needed to enable the return
process. At the initiative of the Ministry of Infrastructure and Water
and mediated by Thuiswinkel, PostNL has done two pilots with
reusable packaging with two web-stores specialized in sports
equipment

(PostNL

interview

1).

They

designed

a

reusable

shipping bag, showed in Figure 12. The reusable shipping bag from

Figure 12: PostNL reusable

PostNL, used in pilots by Futurumshop and Decathlon, is stated to

packaging (source: Pape, 2019b)

last from 50 to a thousand times (PostNL interview 1). In order to
have a lower environmental impact than single use packaging, it
needs to be used at least nine times according to life cycle analysis
(PostNL interview 1). Moreover, based on a lifetime of 125 times
reuse, the packaging can save 138 kilos cardboard, which means
138 kilos CO₂ (Futurumshop, 2018). PostNL is planning to move
forward in designing one kind of packaging which can be branded
and used by many e-tailers. The white label option functions on a
large scale, and therefore requires large network cooperation
between e-tailers and other actors to facilitate the return process.
Third, there is the status quo option that every e-tailer designs
their own kind of packaging. At the moment, several network
actors are developing their own reusable packaging and testing it
in pilots, and one e-tailer has already implemented reusable

Figure 11: Omoda reusable
packaging (source: Omoda, 2019)
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packaging in the Netherlands. Online shoe-store Omoda has created their own reusable packaging: the
ecobox, seen in Figure 11. In 2019, they implemented a reusable, foldable shipping box made from
nylon like material with plastic backing (Van Wechem, 2020). When customers place an order, they can
choose to have it delivered in an ecobox. In the distribution centre, the order is manually packed in the
reusable packaging, contrary to regular orders which are machine packed (Omoda, 2019). The box can
be used for product return or folded into letterbox size and send back by letter-post. They have received
positive feedback from customers (De Lange, 2020). Omoda claims that the box they designed together
with their packaging producer can be used over 50 times (Omoda, 2019). The ecobox has a lower
environmental impact than a regular cardboard shipping box: after 4 uses, its water use is lower, after
10 uses, the required energy is lower, and after 26 uses, its CO₂ emissions are lower (Paardekoper
interview). The number of uses for breakeven CO₂ emissions will be even lower in the future, as they
plan to produce the ecobox from recycled material (Packaging producer interview). Independently
implementing an alternative packaging solution provides a first mover advantage, which creates
competitive advantage for web-stores. However, it can be difficult:
There is now one company that has put a reusable packaging on the market, Omoda. That is super
cool, because they did everything independently and with all risks put it on the market. That takes
guts for a company to do that. Because it can cost a lot of revenue. And they just did it without
others. With their own packaging industry which they already collaborated with. (…) You need parties
like that, who dare to do that. (Thuiswinkel interview)
Omoda COO Jan Baan (2020) calls the ecobox a tough business case: “it’s not in the manufacturing costs,
those are not much higher than a cardboard box, but in the postage costs of return shipment.” (as cited
in Van Wechem, 2020). The option of independent packaging development by e-tailers exists on a small
scale, which can result in efficiency losses. This illustrates the difficulties of creating an alternative
packaging without the help of other parties in the packaging network.
7.1.3

Reusable packaging delivery

The packaging delivery method has an impact on the customer experience. Design for long-life products
strategies attempt to retain product value over the reuse cycles. Reusable packaging, as opposed to
single-use packaging, retains packaging value through its durability, attachment and reverse logistics
system. The packaging is designed to be durable to protect products and often last for at least 20 cycles,
if returned by customers. The customer has a deeper attachment to it, because additional actions are
required to return the packaging to the e-tailer or third party processor. Reverse logistics flows enable
return of the packaging to prepare it for reuse and redistribution. In order for the packaging to actually
have a long life, it needs to be positively received by customers to ensure it is returned. In delivery of
the reusable packaging, there are different options concerning the consumer experience. Primarily, there
is the decision to give consumers the ability to choose for reusable packaging or not. Then, there are two
delivery options: unpacking the product and returning the packaging at the moment of delivery, or
returning the packaging later.
To make sure customers are attached to the packaging, e-tailers can give them the opportunity to
choose reusable packaging when placing an order or decide for them when reusable packaging is used
for shipment. When consumers are presented with the option to choose for reusable packaging, they
make an active decision for that option. This is a trigger for customers to return the empty packaging, so
web-stores can reach the minimum return percentage to make the initiative sustainable: “maybe it is
necessary to apply a trigger for consumers, that they actively have to choose, which causes it to only
attract people who have a commitment to it.” (Decathlon interview). However, the option to choose does
require technology changes that not every web-store is able to do:
But that also means that we need to find an IT solution, because when a customer orders the
product, or a number of products, our system will have to know when the order fits in a reusable
packaging. (…) We have something like 40.000 different products, so that is not something that you
can put together in a few weeks. You cannot measure all the products in a few weeks, apply a
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formula to it and then it works. Products change every season, so that is a big challenge at the
moment. (Decathlon interview)
When consumers choose to have their products deliver in a reusable packaging, pays an additional fee
for it, and the products do not fit in the reusable packaging, there is an issue. Therefore, these problems
should be solved beforehand. Alternatively, making the decision of sustainable shipping for the consumer
is a different way to increase sustainability:
I would like to determine what the customer does. And that is maybe not very commercial. But,
what I for example now try to do is that in about 24/25 cities, we make the decision for our
customer to deliver products by bicycle courier at night. Because of this, the last mile d oes not
happen by diesel car, but by bicycle. (…) So I will not ask the customer, how do you want this parcel,
do you want it via PostNL or via bicycle couriers? No, I will make the decision that it will be delivered
by bicycle couriers. And I accept that some customers say they don’t like it. (Futurumshop interview)
The inability to choose the packaging could result in customer dissatisfaction if the willingness to use
reusable packaging is absent. In the PostNL pilot with reusable packaging, the customer did not have the
option to choose the reusable packaging (Decathlon interview). Nonetheless, they received many positive
reactions from consumers (De Weerd, 2019). Additionally, a technological solution, to already calculate
during the order process whether reusable packaging could be used, is not necessary when this option is
implemented.
Moreover, two delivery options are identified that impact reverse logistics. The first is that the consumer
has to return the packaging at delivery. In their first pilot, PostNL worked with this option: “the courier
waited at the door to take the packaging back right away, so you have a 100 percent return rate of your
packaging” (PostNL interview 1). A plastic seal on the packaging provides the customer assurance that
they are the first to open the packaging (Futurumshop interview). Though the e-tailer has a guaranteed
return of all reusable packaging, the unpacking experience for customers can be unpleasant:
When the courier is at the door, then the product is taken out of the packaging. Consumers do not
always like that. There can also be embarrassing moments, when customers rather not have it seen
what they bought. So anonymity is really a thing. So consumers generally like to better to receive
the box and unpack it when they feel comfortable with it. (Futurumshop interview)
The

option

to

return

the

packaging

at

delivery

impacts

environmental sustainability in different ways. It does not require
return logistics to retrieve the packaging. Furthermore, a 100
percent return rate is assured, which means that the packaging can
be reused many times and at its end of life it also returns to the
producer

to

be

recycled.

This

increases

the

environmental

sustainability of the packaging, because the reuse aspect is
controlled and the disposal aspect is controlled. When the reusable
packaging can no longer be used, it can be recycled by the producer.
This creates opportunities for upcycling, because the packaging does
not end up in the general waste stream. RePacks are for example
upcycled into the backpacks displayed in Figure 13 by combining the

Figure 13: RePack backpack
(source: Hellgren, 2017)

used packaging materials with leather and felt (Hellgren, 2017). However, the parcel cannot be delivered
when the customer is not home, decreasing the chances of a successful delivery (Futurumshop, 2018).,
Therefore, there are increased CO₂ emissions in this delivery option, as the courier might have to return
to the same address a few times (Futurumshop, 2018).
This is different with the second option that customers can return the packaging later. After unpacking
their product, consumers can return the reusable packaging by letter-mail, if it is foldable to letter size,
by giving it to the courier, when another parcel is delivered, or by dropping it of at a parcel pick-up point.
How many customers return the packaging influences its durability. It can be designed to last a thousand
times, but if it is not returned, it cannot be reused. With this option, the return stream can have
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environmental impact. However, when the the empty packaging is returned via letter-mail, it can prevent
additional impact on its sustainability: “there is daily a van driving past the postbox anyway, to empty it.
Then it will simply go along with our mail network. So those are existing rides which we do anyway in
which we take [the reusable packaging]” (PostNL interview 1). Collaboration with carriers is needed for
this option. Additionally, reaching a minimum return rate is not assured, which can decrease
environmental sustainability.
7.1.4

Reusable packaging return

In the packaging return, there are different options on how to increase
returns. Higher reusable packaging return rates means a higher level
of circularity of the initiative, because of increased value creation
potential. The EMF (2012) explains the power of circling longer, shown
in Figure 14, as “keeping products, components and materials in use
longer” (p.30). This can be achieved by packaging going through more
cycles or extending the length of one packaging cycle. When
packaging is used longer, less virgin material input is necessary and
less material output will flow from the economy. Reusing the
packaging more often results in it circling longer. To ensure that
reusable packaging is used more than once when it has to be returned
after the delivery moment, there are several options. First, an

Figure 14: The power of circling
longer (source: Ellen MacArthur
Foundation, 2012, p.30)

incentive to return packaging can be a discount voucher or a deposit which is repaid to customers once
they have returned the empty packaging. Second, there are strategies which do not make use of a
financial incentive, such as reminder emails. Third, packaging can be designed for product return, to
incentivize customers to return the product in its original packaging. This can also increase the return
rate of reusable packaging.
A financial incentive can encourage customers to return the packaging so it can be reused many times.
For the Omoda ecobox, customers pay a deposit of €4.95 (Omoda, 2019). After Omoda receives the
returned packaging, the deposit is transferred back to the customer. RePack is also using financial
incentives: their flexible reward system supports vouchers, charity donations or loyalty programs
(RePack 2020). Up to 60 percent of the vouchers are claimed, which commonly provide a ten percent
discount at any of RePack’s partner stores (RePack 2020). This leads to additional revenue for webstores in the reward system and creates brand loyalty for RePack. Additionally, it has been seen to enrich
customer experiences:
As an added incentive to return packaging and repurchase from the store, the company with the
reusable packaging provides a gift voucher to consumers when sending the packaging back.
Participants considered being rewarded for returning sustainable packaging as great added value.
(BillerudKorsnäs, 2014, p.80)
The financial incentive for returning the packaging is part of the consumer journey, which explains its
added value for producers: it does not only ensure that packaging is returned, but also improves
customer relations.
Alternatively, other incentives can be used to make sure the packaging is returned. During their pilots,
PostNL send reminder mails to customers about returning the packaging without an additional incentive:
“We asked them to bring it to a PostNL point” (Futurumshop interview). This led to a return rate of 76
percent after two reminder emails (PostNL interview 1). These reminder emails function as a social
incentive, because customers are made aware that someone is waiting for them to return the reusable
packaging. However, RePack believes that incentives are not needed to ensure that customers return
their bags: “people really want to do that, they want to contribute” (RePack interview). Incentives that
are not monetary in nature generally attract consumers who are committed to triple line sustainability,
instead of only economic sustainability. This can persuade people to return the packaging because of
intrinsic environmental motivations, rather than extrinsic financial motivations.
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Additionally, packaging can be designed for two times reuse, which incentivizes customers to return the
product in its original packaging. Formerly, e-commerce packaging was designed to be used once to ship
products from business to consumers. Nowadays however, the packaging is increasingly designed to
facilitate return shipment, which means it is used two times. An important aspect of sustainable
packaging is that it can be resealed for return shipment so the consumer does not need to add additional
material (Pape, 2019b). Cardboard boxes are made with a return strip and adaptable height which
ensures product protection if in case of multi-shipment orders one order is returned. Plastic bags have a
return seal which can be closed to prevent the use of tape or staples which hinder recyclability of
returned packaging. In 2019, Thuiswinkel found that most cardboard boxes are suited for return
shipment, where the consumer is to add tape 88 percent of the time, and 93 percent of plastic bags is
suited to return the product with a sealing strip (48 percent) or the use of tape (45 percent) (Pape,
2019a). PostNL has designed a plastic bag which can easily be used for product return and to reduce the
air in packaging: the fashion-pack. In nine out of ten times, the fashion-pack is used by the customer for
return shipment (PostNL interview 2):
That makes it very easy, because you have the packaging and there is also an extra return seal on it.
So for the customer it is very easy to say, I’ll just put it in that extra bag and I’ll seal it, done. Then
you also don’t have to come up with weird things to return your shipment with. The other advantage
is that it can just go in the orange letterbox. You stick the return sticker which you have received on
it and next you put it in the orange letterbox and then it goes back to the client. Then you don’t have
to go to the post office, you don’t have to buy packaging, or make something creative yourself.
(PostNL interview 2)
Designing packaging to be used two times makes it convenient for customers to return products, and it
saves material input by the customer. The packaging design is an incentive for customers to reuse the
packaging by using it for product return.

7.2 Scape discrepancies and implementation
In each phase of the reusable packaging, scape discrepancies impact the implementation of the initiative.
Therefore, the following explains for each phase which scape discrepancies exist, why they are important,
and how they affect the sustainability of the reusable packaging flow.
7.2.1

Design phase

In reusable packaging design, discrepancies are identified in the financescape, technoscape, and
ideoscape. The financescape is important, because incentives to increase value and constraints in the
packaging costs collide over reusable packaging, which means that their balance is essential. In the
technoscape, investments in technology constrain the use of reusable packaging. The ideoscape has
discrepancies based on government incentives against single-use plastics and e-tailer alliances to achieve
increased power in the network. These scapes are explained in more detail below.
Financescape discrepancies
In the financescape, brand value and packaging value play a large role. These aspects are at odds,
because measures of brand protection often result in higher packaging costs. In reusable packaging
design, network actors aim to find the right packaging material, ensure that the packaging fits the
logistics process, and guarantee cost-efficiency. On these conditions, reusable packaging design is
effectively

implemented.

However,

scape

discrepancies mean that

this design process is not

straightforward.
Increasing demand for sustainable packaging has led to the trend of reusable packaging as a way to
increase brand value. Packaging producers respond to demand for high quality sustainable packaging:
“These are challenging times for the packaging industry. As packaging producer, you need to unite
sustainability, efficiency and optimal experience for the user” (Paardekoper as cited by Omoda, 2019).
When packaging was seen as a single-use disposable product, there was less need to invest in high
quality sustainable packaging. However, now this idea is changing and e-tailers are willing to pay more
for better packaging. This forms an incentive for packaging producers to respond by programming the
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network for reusable packaging. They can do this through programming e-tailers with the idea that
reusable packaging is a sustainable solution to environmental issues related to single use packaging.
Reusable packaging is a high quality product for which packaging producers can charge more. However,
it is not necessarily more sustainable than single-use packaging:
We made a few concepts of [reusable] packaging and we let a consultancy party calculate via a LCA
what the impact of those is. Actually, they came to the conclusion that concerning the shipping bag,
the single-use shipping bag is often the most environmentally sustainable, because the material
which is used for a reusable bag is different in a way and often a little thicker and also requires extra
transport movements. Because of that it is now the question how sustainable that really is in
comparison to a single-use thin bag. (Thuiswinkel interview)
Nonetheless, e-tailers are incentivized to use sustainable packaging to render their brand unique value.
As a result of the plastic litter issue, most e-tailers see reusable packaging as the way to reach this
objective:
[to make packaging more sustainable] the biggest challenge is to find a solution for eliminating
single use plastics, when it comes to customer transport units, but, at the same time, to not increase
the CO₂ footprint. (…) At the moment the only solution is to use reusable packaging. (Zalando
interview)
Due to the incentive of unique brand value, e-tailers want to put their own logo on the packaging. This
creates an obstacle for the implementation of the option of one type of reusable packaging that can be
used by all e-tailers. Therefore, the second scale of a white label option, which e-tailers can brand
themselves, or the third scale of independent production, is more attractive to e-tailers considering the
objective of brand value. E-tailers who want their own logo on the packaging, will choose to
independently develop their own reusable packaging. This is not the most sustainable solution, because a
higher scale can provide more efficiency. In the pilot with reusable packaging facilitated by PostNL, etailers have dropped out, because they could not advertise on the packaging:
We see for example with Coolblue in the beginning, that they said, yes but we do want our own
packaging, because if you order something at Coolblue, then you get a fun box with a fun text on it
and they see that as a piece of marketing. (Decathlon interview)
Nonetheless, if reusable packaging is facilitated by a third party, they will want their brand on it and
since the logistics of reusable packaging are not a core business component of e-tailers, inclusion of a
third party is likely. This means that e-tailers can expectedly not profit from the visible brand value of
reusable packaging.
The increased brand value of reusable packaging is also paired with increased packaging costs. First,
material costs are a constraint of reusable packaging, because the initial investment in the packaging is
large, as it only breaks even with single-use packaging after a certain amount of uses. According to
PostNL, reusable packaging material costs are between four and eight euros (Knulst, 2020). This means
that with an average of ten times reuse, the cost per packaging will be 60 cents, compared to the 35
cents they currently spend on packaging (Knulst, 2020). Additionally, because different sizes of reusable
packaging are required, material costs will be even higher for e-tailers with different kinds of products:
“Omoda only works with shoes, so that is little variation in products. We work with a broad range of
products. Then you need many different sizes reusable packaging” (Wehkamp interview). The more sizes
needed, the harder it is for e-tailers to scale up the packaging production, and the more costly the
material becomes. Second, the reusable packaging costs increase when it is not only made from
sustainable, but also durable, materials to ensure product protection. Network actors want the reusable
packaging to be made from the most sustainable materials: “We want the packaging to be made fro m PP,
so you are also using the most sustainable material available at this moment” (PostNL interview 1).
Nonetheless, as the number one priority of packaging is to protect the product, there is a discrepancy
between durable and sustainable packaging material: “We did a life cycle assessment. From that it
appears that the material which we now have, that is the material which would last the longest, but it is
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not the most sustainable material” (PostNL interview 1). Neglecting product protection by choosing
sustainability over durability, would increase costs, because products could get damaged during
shipment. To sum up, because e-tailers have programming power over which material is used, reusable
packaging will be produced from durable material which protects products and lasts longer than ten
times, rather than sustainable material. Discrepancies in the financescape result in durable materials
being preferred over sustainable materials by e-tailers, because protecting the product is their number
one priority and packaging will last longer, saving costs. Therefore, the most environmentally sustainable
material will not be used for reusable packaging design if it does not adequately protect e-commerce
products.
Technoscape discrepancies
In the technoscape, necessary investments in current and additional technology constrain reusable
packaging design. Current distribution technology is largely automated and geared towards the use of
single-use packaging, which means that reusable packaging requires technology changes. At most large
e-tailers, the packaging process is mainly automated: “The volumes we do, we do 11 million parcels per
year, you cannot do them manually. You can only process reusable packaging manually. So in our
operations that is not implementable on a large scale” (Wehkamp interview). Reusable packaging
requires additional manual processing. Omoda COO Jan Baan explains this for the ecobox: “There are
some more actions involved, because for example the address sticker has to be removed when the
packaging returns” (as cited by De Lange, 2020). Therefore, changes in distribution technology are a
necessary constraint for reusable packaging: “In the long term, if it concerns large amounts that are
packed and shipped in reusable packaging, then there needs to be automation. You can do it manually in
small quantities, but when it comes to large quantities, it is too expensive.” (Decathlon interview).
Nonetheless, technological changes also cost time and money, and automated processes have a larger
environmental impact due to energy requirements. Additionally, e-tailers already have sunk investments
in single-use packaging technology, which prevent them from switching to reusable packaging on the
short term:
Most retailers have huge investments in packaging machines. That often concerns tens of millions
per machine. Before you have written those of, you are many years ahead. So it would be good if
machine manufacturers would actively collaborate with carriers, with other parties, to see what they
can do about that. (Decathlon interview)
Collaboration with other network actors is important to avoid accelerated depreciation of packaging
machines. Technological changes in packaging logistics form constraints for individual reusable packaging
development, and make it more attractive to collaborate on one type of packaging and one technological
solution. Moreover, e-tailers are used to the convenience of automated technology:
For the larger companies, it is often the implementation. They have an entire production line ready.
All machines are set to certain item codes and SKUs (…). It is already known in advance in which
packaging they go. (…) They are used to very cheap bags, prefer to have a lot of convenience with
an auto bagging machine, a machine which places the bag automatically around the product.
(PostNL interview 2)
These factors hinder implementation of reusable packaging for all products in a web-store. In the current
sector sustainability plans, the aim is to use reusable packaging for ten percent of products (Pape,
2019a). For many e-tailers, this level of application is more easily achievable as they only need to use
reusable packaging outside the automated packing process for a certain amount of products.
Ideoscape discrepancies
In ideoscape of the design phase of the flow, the EU influences reusable packaging design, with sector
alliances being formed in response. They are created to design reusable packaging on a larger scale and
develop sector-wide solutions to sustainability challenges. The European Commission has established an
EU circular economy action plan which contains a Strategy for Plastics to ensure that in 2030 all plastic
packaging is designed for reuse or recyclability (Pape, 2019a). This is an influence in the ideoscape by
creating an incentive for reusable packaging design. According to the sector sustainability plans, it is

74

recommended that companies already anticipate to impending legislation within EU member states by
designing packaging for reuse (Pape, 2019a). Therefore, strategic sector alliances are formed to
demonstrate to the Dutch government that e-tailers are working on reusable packaging.
First, e-tailer alliances are created to accomplish reusable packaging design on a large scale. There is an
incentive to cooperate to scale up reusable packaging production and handling by designing one type of
packaging that is the same for every web-store. PostNL (interview) has stated that they would like to do
a next pilot with reusable packaging on a larger scale: “We are now looking, with the new packaging we
are developing now, to pilot that with some more clients. Preferably five to ten clients”. Using their
switching power, PostNL creates strategic networks to cooperate on reusable packaging design. However,
since e-tailers are diverse in their product range and business models, it is hard for them to cooperate
with each other on reusable packaging design. Creating one type of reusable packaging will be very
complex because of this diversity. Futurumshop (interview) explained that “you notice every time you
take a larger part of the chain and make the pilot a bit bigger, that there are new things not included”.
This makes it difficult for e-tailers to cooperate to scale up one reusable packaging design in alliances.
Second, sector associations create alliances to find solutions for sustainable packaging design. Sector
associations can enable cooperation by either putting parties with similar issues together at the table, or
by using their network power to provide a standardized code of conduct relating to reusable packaging.
For example, e-tailer Mimi Sewalski (as cited in Neonyt, 2019) stated regarding reusable packaging that
“I think that we as brands have to talk about it more. Where are the difficulties. Because (…) we all want
it, but also we don’t know so much about the difficulties”. Thuiswinkel has, together with the sector,
developed the goal of having at least ten percent of e-commerce parcels in reusable packaging in 2022
(Pape, 2019a). In order to achieve this, they are mediating reusable packaging pilots and working on a
round table which will shape reusable packaging research (Pape, 2019a). By anticipating single-use
plastics legislation, network actors aim to avoid a complete ban on single-use and the expenses that
would come with the drastic change in their logistics system this type of plastics legislation could bring
about.
7.2.2

Delivery phase

In reusable packaging delivery, discrepancies are identified in the mediascape and ethnoscape. The
importance of the mediascape is defined by discrepancies in the marketing aspect of the positive image
that reusable packaging has. The ethnoscape is essential due to discrepancies around the option of
immediate delivery, determined by the way consumers and carriers perceive this option in light of
current delivery practice.
Mediascape discrepancies
In the delivery phase, the social media marketing aspect of reusable packaging is an important incentive
to let consumers choose reusable packaging: Reusable packaging physically represents the sustainable
choice for everyone to see. Whereas single-use packaging generally has a negative media image,
reusable packaging has a positive image of sustainability. When people can choose the sustainable option,
it creates a positive image of the packaging, the web-store and the consumer. This positive image is then
reproduced on social media, creating an incentive in the mediascape for providing consumers with the
choice of reusable packaging.
Nowadays, physical evidence of online purchases creates a negative image, with 22 percent of Dutch
consumers admitting to delivery shame (‘bezorgschaamte’) (Twinkle, 2019). 50 percent would like to
shop more sustainably (Twinkle, 2019). The option of reusable packaging can help consumers make
more sustainable choices, and advertise these choices on social media. For example, RePack advertises
their packaging on social media as a choice to end single-use waste (RePack, 2019). By challenging their
favourite brands to use reusable packaging, consumers can join the ‘Repacking revolution’ (RePack,
2019). Therefore, having a RePack bag is a public display of environmental awareness which consumers
are showing through social media in RePack tagged posts. This exemplifies the advantage of promoting
reusable packaging as a choice consumers can make: consumers are actively included in the
sustainability process and show it on social media. It is important to create a positive image of reusable
packaging to increase its social sustainability. If customers have the option to choose reusable packaging,
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a positive image of e-commerce packaging is created, because they feel like making the sustainable
choice is an accomplishment. They are actively included in the sustainability process by choosing
sustainable packaging. This is incentivized in the mediascape, because if consumers see reusable
packaging as an accomplishment, they will be more likely to show it on social media. Marketing reusable
packaging as the option of the sustainable choice for consumers increases its social sustainability.
Therefore, e-tailers are incentivized to enable their customer to choose reusable packaging to enlarge
their social sustainability. E-commerce packaging its image is reshaped as something that can show
sustainability, rather than environmental impact. If consumers are not given the choice of reusable
packaging, they are not actively participating in the process. This means that choosing reusable
packaging is no longer an accomplishment to showcase on social media platforms.
Ethnoscape discrepancies
With the option of returning the packaging immediately at product delivery, there are two conflicting
aspects in the ethnoscape. With this option, the return rate of reusable packaging will be a 100 percent.
However, there are also constraints in the option of immediate packaging return, which the carrier will
aim to mitigate with their networked power. The carrier’s networked power is an incentive to cooperate
on reusable packaging with carriers when the packaging is immediately returned at delivery.
Returning the packaging immediately changes the conventional delivery process. For example, by taking
up pricy time:
The time at the door is incredibly costly. It cannot actually be done commercially, because a courier
has to deliver so many parcels that he cannot wait a minute longer for the consumer to take the
product out of the packaging. (Thuiswinkel interview)
According to PostNL (interview), “the courier did not like doing it either because you also have to wait
longer and you feel a bit uncomfortable”. Moreover, consumers’ first impression of the packaging will be
tarnished by the haste of unpacking their product while the courier is waiting: “The consumer is also
annoyed when the courier is looking at what the consumer has bought” (Thuiswinkel interview).
Consequently, the option of immediate return is constrained by time and an uncomfortable delivery
moment. Therefore, even though carriers do not experience extra revenue from using reusable
packaging when they are not included as a third party in the process, they do lose money through
increased time at the door and the first impression of the package is degraded. These discrepancies exist
within the ethnoscape, because time at the door and customer impressions are both dependent on
people’s behaviour. If the practice of immediately returning the packaging would be integrated into
delivery practices, these factors would not cause issues. Immediate return at delivery has a 100 percent
return rate and is therefore the most sustainable option. However, it will cost carriers money to change
their delivery practice, due to the cost of time waiting at the door, and customer dissatisfaction. The
discrepancies can result in carriers charging extra for reusable packaging delivery: “the carrier says, well
Wehkamp, I will not wait at the door for that packaging. You know what, if I’ll take that packaging with
me, than it will cost you three euros extra.” (Thuiswinkel interview). Alternatively, carriers will use their
programming power to not opt for immediate return. In order to avoid inefficiencies, network cooperation
is necessary and in order to cooperate with carriers, the first option of immediate return is not probable.
7.2.3

Return phase

In reusable packaging return, discrepancies are identified in the ethnoscape, financescape and
technoscape. In order for reusable packaging to be reused, it needs to be returned by consumers.
Therefore, discrepancies in the ethnoscape revolve around in what way consumers are moved to return
the packaging and how they will return it. The financescape and the technoscape are important, because
different return incentives and how the packaging is handled once it is returned also create discrepancies.
Ethnoscape discrepancies
In the ethnoscape of reusable packaging return, moving people to return the packaging creates
discrepancies. This is true for both scales of reusable packaging use, because next to facilitating
packaging return, they also facilitate product return:
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The fashion industry and also the e-commerce industry, we, the industry trained the customer to not
return orders. But now we are communicating to our customers, hey please please definitely send
the shipping bag back to us, because we can use it more than one time. (Zalando interview)
When and how consumers return the reusable packaging remains unpredictable which means that its
environmental sustainability is also unpredictable. There is no return deadline or instrument to force
returns. Therefore, in order to create the environmental sustainability that comes with many returns,
customers should know when and how they should return reusable packaging. Programming the
consumer to return the packaging by designing it for reverse logistics is the main incentive to ensure the
reusable packaging is returned and not kept by the customer or discarded, but it has conflicting aspects.
On the one hand, product returns form an incentive for having reusable packaging which is designed for
two times reuse. As it is easier to return the product in its own packaging, customers will not have to add
other materials for product return, and the process is easy. An easy return process triggers repurchase
and improves customer relations (BillerudKorsnäs, 2014). After a bad experience with product return, 75
to a 100 percent of consumers do buy from the web-store again (Dam, 2019). On the other hand,
product returns form a constraint for having reusable packaging, because e-tailers try to limit product
returns which press on their revenue. Having packaging with a convenient return strip for two times
reuse enables product returns. Moreover, by programming the consumer to always return the packaging
so it can be reused from 20 to a thousand times, returning the product will be easier as they are already
returning the packaging. All in all, programming consumers for packaging return can have positive or
negative effects on sustainability.
Once consumers are programmed to return packaging, how they will return it is an important factor.
Discrepancies in this process can cause sustainability issues. Since the packaging is designed for reuse,
consumers may want to keep the high quality bag or box for private use for a while. RePack CEO Jonne
Hellgren (as cited in Neonyt, 2019) explains that “one of our first prototypes fitted exactly like a
notebook sleeve, so they were too cool so nobody send them back”. Unpredictability in when or whether
reusable packaging will be returned make it difficult to estimate their sustainability: “Sometimes they
return after a year, or three months” (Jonne Hellgren as cited in Neonyt, 2019). They also increase the
initial investments which have to be made to create a stock of reusable packaging to work with:
If the product is at the user for a very long time, you have to build up a very large stock to maintain
the demand. If that stock gets too big, than you still have to make so many products that it doesn’t
outweigh the loss of material. (CRISP interview)
Therefore, the variable length of the return period creates discrepancies in sustainability of the reusable
packaging. When the consumers return the packaging, their way of transport influences the
sustainability: “When they separately drive there with their own car, then the sustainability advantage
already disappears” (Thuiswinkel interview). Therefore, consumers should be able to conveniently return
the packaging without using additional transport to avoid creating extra return impact. They should also
be programmed to return the packaging via a low impact method. Companies aim to program consumers
via communication. For e-tailers it is a big challenge “to communicate it in a way to our customers that
they have a very clear understanding what we need and what we like to do” (Zalando interview). They
aim to improve their wording on the box in such a way that it can change consumer disposal practices.
This is important for programming consumers to return reusable packaging in a sustainable way and for
the return rate to be sufficient. The decrease in material impact of the packaging depends on how often
it is reused. This is influenced by consumers which have to return the packaging. They have the
networking power to include or exclude network actors through their return method. If the quantity and
quality of returned packaging is not sufficient, single-use packaging is more sustainable. Therefore,
consumers influence sustainability by including network actors which can process and prepare the
packaging for reuse.
Financescape discrepancies
In the financescape of reusable packaging return, financial incentives to encourage customers to return
packaging are important for economic sustainability. RePack persuades potential clients with the promise
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that they can avoid bearing the additional costs of reusable packaging by charging customers more: “An
extra fee of e.g. 2.50 € to 3.50 €, which would cover your extra costs partially or even completely”
(RePack help centre, n.d.). Customers are then also incentivized to return the packaging in exchange for
a voucher which “exceed the initial extra fee of 2.50 - 3.50 € by far” (RePack help centre, n.d.). This way
the initial high investment costs of reusable packaging are carried over to customers who are willing to
pay for it. At the same time, the reward for returning the packaging ensures a minimum quantity is
reached:
We have to be sure that the percentage of returned packaging is high enough to make it sustainable
at all, because if we get less than an X percentage back, it is less sustainable than single -use
packaging. (…) Maybe that’s why it is necessary to introduce a deposit system. (Decathlon interview)
This minimum amount of returned packaging is important for making reusable packaging economically
and environmentally sustainable. However, if the initial deposit is too high, it might scare customers
away. In the competitive e-commerce market, consumers have high switching power over e-tailers.
Therefore, implementing a deposit on packaging can pose risks if consumers are not given the option of
choosing reusable packaging. Alternatively, if they are given the option to choose, they might not choose
the sustainable option due to a higher initial price. Therefore, finding the right balance is essential in
deposit-return schemes.
Technoscape discrepancies
In the technoscape of reusable packaging return, automated solutions for processing and preparing
returned packaging for reuse influence economic sustainability. Automated solutions are necessary for
large e-tailers who sell millions of products per year, because manually checking returned packaging is
costly to them. However, current automated systems are programmed for single-use packaging.
Therefore, including start-ups in the network for outsourcing the manual processing component can help
mitigate technological constraints. They can be included by switchers in the packaging network.
When the packaging is returned, there are certain technological constraints in the reuse process.
Reusable packaging does not fit within current automated processes and therefore requires different
technology development. Preparing the packaging for reuse requires additional technology in the
distribution centre. In existing reusable packaging initiatives, the packaging is manually checked and
cleaned for reuse. For small e-tailers, a manual solution is sufficient as they do not need to process large
volumes of packaging: “Until now it’s all manual. That’s also the reason that it is harder to implement for
large clients. They would rather do it with a machine” (PostNL interview 2). For large e-tailers,
automated solutions are needed to make reusable packaging economically sustainable. The manual
processing of returned packaging constrains the economic sustainability as it is expensive and inefficient
for large e-tailers. Even though manual processing of returns is environmentally sustainable, as it does
not require additional energy input, and socially sustainable, as it can lead to employment creation,
because of its strain on economic sustainability, e-tailers will not apply it on a large scale. Nonetheless,
third party facilitators, such as start-ups, can provide large scale economic efficiency. Including start-ups
also has benefits for social sustainability of the packaging, such as increased employment levels.
However, it costs more for e-tailers to outsource returned packaging processing than handling it
themselves, because start-ups will charge for their service. Therefore, depending on the financial power
of an e-tailer, they will either hire a start-up to handle the return processing component, or do it
themselves for a smaller portion of products.
Start-ups can be included in the network to mitigate additional technology costs. Outsourcing the return
process to start-ups can increase efficiency and decrease risk for large e-tailers, who prefer not to handle
the return component themselves: “We are good at designing sports products, and selling sports
products, not at developing packaging materials and such for e-commerce. Other parties are good at this
and we also want to work with those other parties.” (Decathlon interview). Operating on a larger scale
would provide higher efficiency in reusable packaging reuse. Additionally, start-ups can keep a high stock
of packaging to ensure that return difficulties are not an issue. All in all, by including start-ups in the e-
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commerce packaging flow to provide solutions to technological return and reuse issues, alternative
networks can be formed around the reusable packaging flow.

7.3 Conditions for reusable packaging
To sum up, for reusable packaging to be effective in decreasing the material impact of packaging, high
return rates are an essential condition. To reach these, the packaging requires large scale network
collaboration, large scale implementation within the web-stores and convenient ways of return. However,
obstacles to effective implementation resulting from scape discrepancies are amplified by carriers, etailers, the lack of a third party facilitator and consumers. Carriers form an obstacle as they block
initiatives with immediate return at delivery, which ensure a 100 percent return rate. E-tailers form an
obstacle as they prefer independent initiatives on a small scale within their web-stores. Furthermore,
there is no third party yet in the Netherlands which can facilitate a standardized return process on a
large scale and consumers form an obstacle, because current social practices are not suited for
immediate packaging return at delivery. Therefore, it can be concluded that there are obstacles to the
effective implementation of reusable packaging in socio-material networks. Scape discrepancies impede
the amount of reusable packaging that is used and the amount of times it is reused.
As made clear in the last three chapters, scape discrepancies influence the way circular initiatives are
implemented. Power relations are seen to also have an impact on this, as discussed where they were
relevant. The chapter below synthesizes the findings of previous chapters in an analysis of the effect of
the most important power relations between network actors on the effectiveness of circular initiatives to
achieve decreased material impact.

79

8. The effect of power relations on circular networks
In the previous chapters became clear in what way scape discrepancies influence the effectiveness of
circular initiatives. However, whether scape discrepancies have an actual influence on the packaging flow,
is determined by the power relations between different network actors. Actors exert power in order to
control the effect of scape discrepancies on their packaging use. Therefore in this chapter, the most
important power relations that have an impact on the effectiveness of circular packaging initiatives are
analysed, and their effect on the packaging flows is set out through a synthesis of previous findings on
the material impact of circular initiatives. First, section 8.1 summarizes what it means for circular
initiatives to be effective, by re-examining the factors determining packaging initiatives their effective
implementation. Second, section 8.2 explains essential power relations and their resulting influence on
the circular initiatives. Thirdly, I describe the alterations in conventional e-commerce networks and
alternative networks that occur as a result of scape discrepancies and power processes around circular
packaging initiatives, and their influence on packaging flows in section 8.3. All in all, this concludes the
data analysis by showing how socio-material e-commerce networks in the Netherlands shapes the
effectiveness of circular initiatives on packaging flows.

8.1 Effective implementation of circular initiatives
Power relations have an impact on the effectiveness of circular packaging initiatives when there are
scape discrepancies. Therefore, before examining power processes, it is important to once more look into
the conditions their effective implementation hinges on.
First are initiatives that concern changes in packaging material use and recycling. Accord ing to the
analysis in chapter 5, their effective implementation relies on the extent to which the material choice fits
consumer perception of sustainable materials, and whether it fits current recycling processes.
Additionally, it depends on whether the use of recycled material in packaging production fits the
functionalities required of the packaging and the current processes around e-commerce packaging.
Consequently, for each material choice, different conclusions are drawn. For paper, the circularity of its
use and recycling could be effectively increased. However, for plastics and bio-plastics, effective
implementation of the initiatives is hindered by scape discrepancies.
Second, initiatives around packaging reduction were studied in chapter 6. Their effective implementation
relies on whether packaging which is reduced preserves its functionalities, matches current processes,
and comes with reduced energy and material inputs. As a consequence, actors’ ability to reprogram
networks for a reduced packaging flow determines the effective implementation of these initiatives.
Thirdly, reusable packaging initiatives were discussed in chapter 7. Whether reusable packaging
initiatives are effectively implemented depends on several factors. First is the scale of application, which
can be increased by including a third party facilitator. Second is the integration in consumer practices,
which influences the extent of their attachment to the packaging. Third is the times it is reused, which
can be increased by immediately returning the packaging. Still often, as an effect of social dynamics, the
most effective way of implementing reusable packaging is not opted for by network actors.

8.2 The influence of power relations
The most important power types in e-commerce packaging networks are the networking power of etailers, the switching power of consumers, and the programming power of carriers and sector
associations. E-tailers have influential networking power as they select the inclusion or exclusion of
actors, mainly on the upstream side of e-commerce packaging flows, by determining which initiatives are
preferred for packaging production. Consumers have significant switching power because they can switch
to alternative circular networks, through the web-store they choose to buy from, based on their
packaging preferences. Mail carriers’ programming power has a large influence on the effectiveness of
letter-post packaging and reusable packaging initiatives. Sector associations use their programming
power to influence whether secondary packaging reduction initiatives are effective.
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8.2.1

Networking power of e-tailers

E-tailers have networking power to shape packaging networks, because they decide which packaging is
used for their products. Networking power is based on actors’ ability to include or exclude other actors
from outside the network, as described in the theoretical framework. Inclusion or exclusion depends on
whether actors add value or endanger the network its value. Therefore, large e-tailers with great
networking power base packaging decisions on what they consider valuable to the network. This is
explained below through the three most important effects of this power type.
Foremost, e-tailers will use their networking power to keep packaging costs as low as possible, by
including cheap material suppliers or packaging producers in networks. Large price competition between
web-stores means that expensive packaging or packaging which requires technological process changes
will be subtracted from e-tailers’ margins. The increase in brand value, incentivized in the financescape,
that comes with sustainable packaging is relatively little compared to decreasing margins, because
consumer perception of sustainable packaging often differs from what other network actors deem
sustainable packaging. As a result, several factors influence the effectiveness of circular initiatives.
Recycled materials and bio-based plastics are not preferred as they are often too expensive, do not fit
technological processes, and are not perceived as sustainable by consumers. In addition, it is preferred
to use multiple materials to produce packaging, because it reduces packaging costs, disregarding the
negative impact on recyclability. Therefore, in terms of low packaging costs, packaging reduction
initiatives are commonly preferred by e-tailers, as opposed to material changes, as they save costs
because of lower shipping costs and lower packaging material demand. Reusable packaging initiatives
are only preferred on a small scale due to expenses and required technology.
Furthermore, e-tailers will use their networking power to safeguard product protection by including
packaging materials in the flow which, according to their desired functionalities, sufficiently protect the
product in networks. E-tailers prioritize product protection as they suffer the consequences when
products arrive broken, therefore they will ensure strong packaging material is used. As a result, types of
packaging which do not have sufficient protective abilities are not included in the packaging flow, such as
recycled material or biodegradable plastics. Moreover, secondary packaging is not easily eliminated,
because of increased theft sensitivity, lack of privacy, and decreased product protection. Prioritized
product protection also constrains air reduction, as using flexible plastic bags instead of rigid cardboard
boxes to reduce air, can decrease product protection. Additionally, to ensure that reusable packaging is
foremost durable, e-tailers prefer strong materials over sustainable materials. This deters the
effectiveness of material recycling, packaging reduction, and reusable packaging initiatives.
Finally, whether e-tailers will use their networking power to include third parties, to scale up reusable
packaging initiatives, determines the sustainability of the initiative. E-tailers can use their networking
power to include a third party to facilitate reusable packaging initiatives and ensure low cost. However,
e-tailers will likely use their networking power to exclude third parties and independently develop
reusable packaging. This is because in the financescape incentives to use reusable packaging to increase
brand value clash with incentives to efficiently produce on a large scale by including a third party. With
the latter option, e-tailers do not gain the direct brand value of their logo on the packaging, which is
instead acquired by a third party, such as start-ups or carriers. Therefore, e-tailers do not prefer this
option, but instead independently develop reusable packaging. However, this is costly because of low
scale, required technology and little cooperation. Large scale implementation within a company has
scaled efficiency, but because reusable packaging can currently only be packed manually, it is less
economically sustainable for large e-tailers. Consequently, as automating the process will require
technological innovation, e-tailers will use their networking power to independently apply reusable
packaging to a small percentage of their products, for they acquire brand value, without having high
investments. This option of implementation obstructs the effectiveness of reusable packaging initiatives.
The networking power of e-tailers greatly influences the implementation of circular initiatives. E-tailer
networking power is important, because it results in the preference of air reduction initiatives over
recycling initiatives, strong materials over sustainable materials, and independent reusable packaging
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initiatives on a small scale over large scale third party implementation. Therefore, it hinders the effective
implementation of material recycling, packaging reduction, and reusable packaging initiatives.
8.2.2

Consumer switching power

Consumers are an important switcher in the effectiveness of circular initiatives. Switchers control the
connections between different networks in order to achieve compatible goals through communication, in
accordance with the theoretical framework. Therefore, in demonstration of counter-power, switchers can
block networks connected by linear values by supporting circular initiatives. Consumers are switchers,
because their purchasing power connects them to the actor that decides which kind of packaging is used,
the e-tailer. As e-commerce is highly competitive, consumers have a lot of switching power over e-tailers,
because they can easily connect to another one. Consumers can use their switching power to support
circular initiatives by buying from e-tailers that in their perception have sustainable packaging. Two
important ways in which consumers articulate their switching power resulting from scape discrepancies
are explained in this section.
First, as a result from consumer perceptions of sustainability derived from the ethnoscape, and the
media image of certain materials formed in the mediascape, consumers switch from conventional plastic
to bio-based plastic packaging. Because of the negative image it has in the media, the amount of
network actors that use plastic in their packaging is decreasing. As bio-based plastic forms a positive
image of packaging to consumers, they buy from web-stores which use this type of packaging. This way,
consumers use their switching power to switch from plastic to bio-plastic packaging networks. While
plastic use can be circular as recycling improves, it will not be sustainable when consumer refuse this
type of material. This switch does not increase the circularity of the packaging flow, as bio-plastics
currently do not contain recycled material and do not necessarily have pure inputs. Additionally, the level
of packaging sustainability does not increase, as plastic packaging can be sustainable when properly
disposed of, while bio-plastics are not sustainable in their current use. Therefore, consumer switching
power hinder the effective implementation of these initiatives.
Second, consumers can use their switching power to switch to reusable packaging. This is a result from
the consumer perception that single-use e-commerce packaging is not sustainable. By switching to
brands who use reusable packaging, consumers demonstrate their counter-power to dominant single-use
networks: “I also think the consumer can play a role. You can exert some pressure (…). The moment
reusable packaging options are available. To go there, is of course an example of how you can use power
as a consumer.” (CRISP interview). The more consumers are included in alternative networks, the more
financially attractive it becomes for large e-tailers to also be included in these networks through
providing the option of reusable packaging for their customers. Therefore, switching to reusable
packaging allows consumers to provide shape to a resistance network. This way, reusable packaging
initiatives are implemented more effectively through a higher scale, customer attachment, and level of
reuse.
Consumer switching power influences the implementation of circular initiatives. It hinders effective use of
plastic packaging, when consumers switch away from conventional plastics which can be properly
recycled. Therefore, it does not have a positive effect on initiatives around material use and recycling,
while it can positively impact reusable packaging initiatives. Therefore, this power type is important, as it
determines the use of alternative bio-based packaging networks, that allow actors to switch from
dominant plastics networks, and the creation of reusable packaging networks, that enable actors to move
away from dominant single-use networks.
8.2.3

Programming power of carriers and sector associations

How carriers and sector associations program packaging networks influences the effectiveness of circular
initiatives. Programmers shape networks towards higher efficiency and reconfigure the structure and
nodes to reach their goals, as explained in the theoretical framework. This means that according to their
interests, they will program networks in a certain way. Mail carriers are interested in increasing letterpost shipment to decrease the pressure on parcel post and program networks accordingly. Sector

82

associations aim to program networks towards greater e-tailer cooperation to influence primary
packaging design, as it is in their interest to protect e-tailers’ interests.
Carriers
Mail carriers have programming power in networks, as they define logistics systems around e-commerce
packaging. Therefore, this power type is essential to the way alternative packaging reduction and
reusable packaging networks take shape. They will program these networks to function in their interest.
First, carriers program networks for packaging reduction. Foremost, by creating incentives for letter-post
shipment. When the packaging volume is reduced to the extent that the parcel can be shipped by letterpost, transport costs decrease. For mail carriers, this means that they have increased power in the
networks. This is because, when a product is shipped as letter-post, PostNL controls the packaging flow,
being the only mail carrier in the Netherlands. Therefore, there is an incentive for PostNL to enable etailers to send more products by letter-mail. In addition, carriers program networks to reduce packaging
volume, so they can fill less delivery vans with more parcels to save costs. Carriers incentivize packaging
volume reduction, through dimensional shipping. Low shipping costs make packaging with less air more
financially attractive, even though its production can be more costly than regular packaging. Therefore,
a-tailers reduce the amount of air in packaging to increase economic sustainability. As a result, with their
programming power, carriers positively impact the implementation of packaging reduction initiatives
through financial incentives.
Second, carriers program reusable packaging initiatives to ensure that packaging return has to go
through them. Letter-post is the most cost-efficient way to return reusable packaging. Therefore, PostNL
has programming power in their control over the letter post. This incentivizes e-tailers to include them as
a third party in reusable packaging initiatives. This is in the interest of PostNL, as they can put their logo
on the packaging to increase their brand value. It also increases the circularity and sustainability of
reusable packaging initiatives, because they become easier to scale up. However, e-tailers that prioritize
the marketing functionality of their packaging will be less likely to opt for reusable packaging that is
branded by PostNL. This impairs effective implementation of this high scale option.
Additionally, carriers program alternative reusable packaging networks to not work w ith immediate
returns, because they prefer to let consumers send the packaging back later. While the option to return
the packaging immediately at delivery is the most economically and environmentally sustainable way,
because a 100 percent return rate is ensured, for carriers, it will cost extra time at the door and cause
customer dissatisfaction. Therefore, they will not cooperate with this solution. At the moment, carriers
are needed by many e-tailers to transport their product to the consumer, so the option of immediate
return will not be opted for. In this way, carriers use their programming power to hinder effective
implementation of reusable packaging by decreasing the times it is reused.
The programming power of carriers, has an effect on the circularity and sustainability of initiatives, for it
can increase or decrease both aspects. Therefore, carrier programming power is important, because it
can result in increased letter-post shipment, a higher preference of air reduction initiatives, and lower
return rates of reusable packaging. Additionally, a potential result from e-tailer counterpower to this
programming power is fewer adoption of reusable packaging, when they cannot advertise on it. All in all,
on the one hand due to the programming power of (mail) carriers, reusable packaging initiatives are less
likely to be implemented by e-tailers who deem brand value and high return rates important. On the
other hand, packaging reduction initiatives are incentivized through the programming power of carriers.
Sector associations
Sector associations have programming power, because they represent the interest of a large group of
network actors. They partly use this power to program primary packaging design. This means that they
can unify e-tailers in order to gain the networked power needed to influence product suppliers to change
their primary packaging.
Sector associations aim to program primary packaging to be designed for e-commerce processes. This is
because discrepancies concerning secondary packaging elimination lie in getting the network-making
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power to influence primary packaging design and whether financial incentives can balance the costs of
redesign. E-tailers often only have the power to force suppliers to design primary packaging for ecommerce when they form an alliance together. This is because suppliers have networked power over etailers, as they have a larger market share and a valuable brand, which allows them to impose their will
on others. When an individual e-tailer wants to have different primary packaging, suppliers often do not
comply: “a manufacturer then says “Okay fonQ if you want that, then I will no longer deliver to you”,
and then it is very difficult to impose [primary packaging redesign] unilaterally” (Brouwes as cited in
Kempe 2019b). By uniting e-tailers, sector associations gain network-making power and can ensure that
financial incentives balance the costs of redesign, as the primary packaging needs to be redesigned on a
large scale. This demonstrates the counter-power of sector associations, since they change dominant
networks by creating alternative networks without secondary packaging. Therefore, sector associations
use their programming power to improve the implementation of secondary packaging reduction
initiatives.
The programming power of sector organisations is expected to be important, as without e-tailer alliances,
product suppliers would not alter their primary packaging. This would hinder the creation of resistance
networks without secondary packaging, because primary packaging currently often does not match its
functionalities. The anticipated relevance of sector organisations their programming power is related to
their power to standardise e-commerce practices. Therefore, without the influence of this power type,
secondary packaging reduction initiatives would not be effectively implemented.

8.3 The effect of altered or alternative networks
As a result of these essential power types, I expect certain alterations to conventional e -commerce
packaging networks and alternative resistance networks to form resulting from circular initiatives. Altered
networks are similar to the dominant network, in terms of configuration and power relations, though they
are modified by circular initiatives. Alternative resistance networks are formed to oppose dominant
networks through strategic partnerships among network actors, as set out in the theoretical framework.
They are an example of counter-power to dominant conventional networks.
First, through increasing the use of recycled material in e-commerce packaging, altered recycling
networks are created with decreased material inputs and waste outputs. They are an altered form of
conventional networks, as the power balance remains the same, while packaging flows consist of
increased quantity and quality of recycled material. However, these networks are not likely to function
well, as a result of power relations. E-tailers use their networking power to avoid the use of recycled
materials with insufficient functionalities. Consumers use their switching power to move away from
plastics, while these have a comparatively high recycling potential. Therefore, alternative recycling
networks do not result in effective implementation of circular initiatives.
Second, when actors switch from plastic to bio-plastic packaging materials, alternative networks are
created. These are resistance networks, as they allow actors to surpass dominant networks where
packaging flows consist of conventional materials. These bio-plastics initiatives are not effective in their
implementation, because their functionalities do not match e-commerce requirements yet. However, as
consumers will use their switching power to shift to bio-plastics, certain e-tailers will respond with their
networking power to create bio-plastic packaging flows. Still, the alternative bio-plastic networks do not
lead to increased circularity or sustainability with the current state of these materials.
Third, when products do not require secondary packaging, through redesign of primary packaging or
rethinking of secondary packaging functionalities, resistance networks without secondary packaging take
shape. These are alternative networks, because actors can resist conventional secondary packaging by
switching to them. Sector associations use their programming power to create e-tailer alliances to
influence primary packaging design. E-tailers use their networking power by including product suppliers
with strong primary packaging to shape these networks, to ensure product protection. Therefore,
networks without secondary packaging can be created which are circular and sustainable.
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Fourth, through reduction of the packaging volume, conventional networks are altered with diminished
packaging flows. As they do not induce different network configurations or power relations, the networks
are considered to be altered. Carriers use their programming power to incentivize letter-post shipment
and air reduction initiatives. E-tailers will use their networking power to reduce their packaging volume in
response to these financial incentives. This way, circularity and sustainability of the packaging flow are
increased within these network alterations.
Fifth, as a result from a shift from single-use to packaging that can be used more than once, alternative
reusable packaging networks are created. I consider these alternative networks, as they potentially
change the configuration of conventional networks by including start-ups, which enables actors to switch
from single-use to reusable packaging when certain e-tailers decide to only use reusable packaging.
However, most e-tailers use their networking power to independently implement reusable packaging on a
small scale, in order to retain brand value, rather than cooperating with a start-up for large scale
efficiency. Consumers switch to reusable packaging to incentivize e-tailers to use their networking power
to increasingly include reusable packaging. Carriers program these networks to block initiatives of
immediate packaging return, negatively impacting the times the packaging can be reused. Therefore,
reusable packaging networks will cover an increasing part of the packaging flow, however due to small
scale and little reuse they are not likely to be effectively implemented.
In conclusion, packaging reduction initiatives are the most effective circular initiatives for e-commerce
packaging. This is because they can lead to the creation of networks without secondary packaging and
modify conventional networks to reduce packaging volume on a large scale. Scape discrepancies and
power relations impede their effectiveness relatively less compared to other circular initiatives.
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9. Discussion
In this study, the question is asked which socio-material factors hinder circular initiatives in decreasing
the material impact of e-commerce packaging. The reason for this question is that initiatives related to
the circular economy are not always effective in their implementation, indicating the problem this
research contributes to solving. Since this thesis considers a case study, in this chapter it is briefly
discussed whether findings on these issues have a broader relevance. This will be done through a
reflection on the theory, the methodology and the research findings.

9.1 Reflection on theory
While the tool of circular economy is in theory intended to improve sustainability, studies have shown
that in reality its use often does not achieve this (Geissdoerfer et al., 2017). Due to insufficient research
on social factors influencing the circular economy, the starting point of this thesis was to contribute to
this field by applying the theory of a sociology of flows and networks to the implementation of circular
initiatives. The main hypothesis that came forth from this stance was:
The gap between the circularity of initiatives regarding the e-commerce packaging flow and the
changes in material impact they achieve is shaped by socio-material networks.
Using a combination of the theories of a sociology of flows and networks and the circular economy, the
problem of ineffective implementation of circular initiatives is analysed. Thus in the following, the wider
relevance of this framework on advancing the understanding of the problem will be reflected on
according to the different theories.
9.1.1

Sociology of flows and networks

The theoretical frame of a sociology of flows and networks advances understanding of the research
issues through my analysis of how scape discrepancies and power relations influence circular initiatives.
Examining scape discrepancies hindering the effectiveness of circular

initiatives, has advanced

understanding of the implementation of circular initiatives, as explained in the section below. In the
section thereafter, I explain how an exploration of power relations contributes to this understanding.
Scapes
My analysis displayed how scape discrepancies constrain or incentivize ways of implementing circular
initiatives. This leads to an advanced understanding of the research problem, by showing how scape
discrepancies affect the extent to which circular initiatives change the material impact of e-commerce
packaging. For example, through analysis of the mediascape, the effect of the global mediatisation of the
plastic litter issue becomes clear. Resulting from media attention, the borderless global flow of plastic
litter influences local plastic packaging use, as the image of plastic packaging has become that of
environmental pollution, human health risks, and unpredictable impact. Accordingly, the implementation
of circular plastic packaging initiatives switches from recycling, reducing or reusing plastic, to refusing
plastic, which means actors increasingly decline to buy the material. Refusing plastic does not increase or
decrease the material impact of plastic packaging, it merely limits its use, rendering its effectiveness
debatable. Another example becomes evident by examining the ethnoscape, where incentives and
constraints are shaped by the way people move. Reusable packaging initiatives their effectiveness is
influenced by social practices around delivery and returns, because reusable packaging should be
returned to increase the times it can be reused. Since the option of immediately returning reusable
packaging at delivery does not fit in social delivery practices, in their implementation, reusable packaging
initiatives do not aim to maximize the amount of times the packaging is reused. This shows how scape
discrepancies can affect the effectiveness of circular initiatives. Taken together, the application of the
sociology of networks and flows to my research problem has advanced the understanding of different
factors hindering the effective implementation of circular initiatives.
Power relations
My research demonstrates which actors are essential influences on circular initiatives, through exploring
their effect on the implementation of these initiatives and their contribution to the outline of circular
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networks. Principally, by studying the networking power of e-tailers, it becomes clear that they include
certain types of materials and actors in the packaging flow and network to maximize the value they can
receive. E-tailers consider it essential for circular initiatives that packaging functionalities match
requirements, that they can use them for marketing, and that packaging costs will not significantly
increase with circular initiatives. In addition, through looking at the switching power of consumers, their
priorities in purchasing at certain web-stores to help shape circular networks are clarified. To consumers,
the meaning of sustainable packaging is formed by their perception of what is unsustainable packaging,
such as plastic materials and excessive amounts of packaging, and what they perceive to be sustainable
packaging, such as bio-based plastics and reusable packaging. Moreover, through analysis of carriers’
programming power, their interests in circular initiatives are shown. Carriers enlarge their networked
power by increasing letter-post, reducing packaging volume, and controlling reusable packaging
initiatives. Accordingly, they will influence the programs of circular networks to function in their benefit.
All in all, the understanding of the way power processes affect the influence of scapes on the
implementation of circular initiatives is advanced by considering how actors advance their own interest in
their contribution to circular networks.
9.1.2

Circular economy

To explore the implementation of circular initiatives, several hypotheses were developed based on the
review of circular economy definitions by Kirchherr et al. (2017). The effect of my research findings on
these hypotheses is discussed below to reflect on the wider relevance of my research.
The first two hypotheses concern the influence of the waste hierarchy in circular economy initiatives
around packaging. First, in relation to the waste hierarchy, it was hypothesized that most actors
prioritize recycling, rather than reuse, reduce and recover. It was secondly hypothesized that the waste
hierarchy would be discussed by few actors, as its preference of reduction does not go well with business
objectives. However resulting from this analysis, these two hypotheses were disproven, as packaging
reduction was often given the most relevance, in line with the waste hierarchy. In many interviews and
the sector sustainability plans packaging reduction initiatives were prioritized (Pape, 2019a). Therefore,
many actors mention the waste hierarchy, given that packaging reduction is an economically attractive
way to increase circularity of the packaging flow. In addition, changes in recycling are often difficult to
make by e-tailers, since they require certain functionalities of packaging material that recycled or
recyclable materials often do not have. So the hypothesized importance based on Kirchherr et al. (2017)
of recycle (79 percent), reuse (75 percent), and reduce (55 percent) is reversed for circular initiatives
around e-commerce packaging.
Furthermore, considering circular economy enablers, business models were hypothesized to be an
important driving force of the transition to a circular economy for companies, while consumers were not
estimated to have a prominent place in actors’ discourse. However for packaging, this hypothesis is not
true. Consumers are considered an important enabler for circular initiatives in e-commerce packaging.
Due to their large switching power, consumers’ perception of packaging sustainability has a large effect
on the way other network actors handle the packaging flow. When they pressure for more sustainability,
network actors generally respond to their counter-power by joining alternative networks with increased
circularity. The packaging annoyance of consumers and their perception of the plastic litter issue is
consequently a large driver for circular initiatives, making them an important CE enabler. Circular
economy business models were not mentioned in relation to packaging, as this is often considered
merely a small component of business models.
As a consequence, the circular economy framework provided added value to understanding the research
problem, as they clarified how a prioritization of different ways to increase circularity is not universally
effective to decrease material impact. In many business segments, recycling is prioritized over reuse and
reduction, as this option comes with economic sustainability. However, for packaging, this is often not
the case, resulting in a reverse prioritization than expected. Moreover, business models are not always
the driving force of the circular economy transition. Where consumers are vocal in their desire to reduce
material inputs and waste outputs, they can influence the prioritization of circular initiatives. Therefore,
in determining where the network can be influenced to opt for different circular initiatives or alter the
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implementation of circular initiatives, these factors should be taken into account to safeguard the
effectiveness of initiatives.

9.2 Reflection on findings
In this section I reflect on remarkable findings of my research and use other studies to shed light on
them. These remarkable findings however exist in light of my case study, since it concerns single-use
products in a highly competitive industry. Economic objectives are of high importance to network actors,
because of the price-competitiveness of e-commerce. Moreover, since packaging is a single-use product,
it has a short lifetime after which it will be disposed, indicating low comparative customer attachment.
When drawing conclusions, the implications of these factors for the external validity of my research
should be considered, as the findings cannot be extrapolated to any type of product in any industry.
Consequently, it is important to place my findings in a wider context by examining what other research
has conducted on this topic.
9.2.1

Scapes shaping effectiveness

To examine the wider relevance of my remarkable findings, it is useful to observe how they compare to
opportunities or barriers to the implementation of circular initiatives according to other studies. Van
Sluisveld and Worrell (2013) studied deficiencies in the implementation of packaging source reduction
methods, to discover these methods’ contribution to waste management in the Netherlands. Their
definition of source reduction methods includes increased material efficiency, which is similar to the
initiative of packaging reduction, increased energetic efficiency, which matches the previously analysed
initiatives of material recycling and reusable packaging and postponing waste. Coelho, Corona, ten
Klooster and Worrell (2020) provide an analysis of the opportunities to reduce the environmental impact
of reusable packaging and barriers to the implementation of reusable packaging, which resembles this
study in a sense that social dynamics hindering these circular initiatives are described. To enable
comparison of my findings and the wider context provided by these studies, in the following, their
findings are categorized according to the different scapes.
Financescape
My findings concerning the financescape of e-commerce packaging revolve around its functionalities,
observing that protective abilities are of high importance. Van Sluisveld and Worrell (2013) and Coelho et
al. (2020) do not reflect on protective abilities, while they do relate to core functions which packaging
should fulfil to prevent product damage, supporting my findings. However, a factor in the financescape
which has not been considered in this research, but which can add to the packaging functionalities, is the
increased potential for product customization when using reusable packaging. According to Coelho et al.
(2020), a low-cost reusable system creates opportunities to customize packaging to enhance the
consumer experience. This also fits within the trend of demand for high quality packaging described in
chapter 4. Therefore, it is important to reflect on this functionality that reusable packaging initiatives can
offer.
Technoscape
My analysis of the technoscape shows that the effective implementation of circular initiatives relies on
their ability to fit within technological processes and the extent of their initial investments. These findings
are corroborated by Van Sluisveld and Worrell (2013), who argue barriers to be high investment costs,
the long payback time of changes in the packaging line, and the functional requirements of packaging,
which create conflicts with packaging optimization. Moreover, Coelho et al. (2020) agree that initial
investments to hinder the implementation of reusable packaging initiatives, as the new technology
required for producers to shift from one-way to two-way packaging flows necessitates upfront investment,
and these novel systems have space and hygiene requirements that retailers need to comply with
(Coelho et al., 2020).
Nonetheless, divergent from my findings in their demonstration of additional technological barriers, Van
Sluisveld and Worrell (2013) argue that technological knowledge is an influential factor on the
implementation of circular initiatives. The conflicting economic interests in the corporate env ironment, as
large firms have patents on new technology, hinder the diffusion of innovations in packaging technology.
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Additional knowledge barriers are caused by “a limited understanding of packaging specifications and
lack of communication through the supply chain” (p.138). Due to this communication deficiency
packaging is often only locally optimized, instead of throughout the supply chain, and essential
technological changes that sustain packaging innovation are not implemented. Still, circular initiatives
can offer additional functional incentives in the technoscape. Previously also not considered in this study,
the introduction of reusable packaging can facilitate the low-cost use of electronic tagging, which
simplifies logistics, decreasing distribution costs according to Coelho et al. (2020). This way, flows and
stocks of packaging can also more easily be monitored by companies. These findings are not previously
discussed, though they do affect the wider relevance of my study in their effect on the imp lementation of
circular initiatives.
Mediascape
For reusable packaging initiatives, my findings on the mediascape are substantiated by other research.
Reusable packaging is often associated with the sustainability image of a brand by customers (Coelho et
al., 2020). Therefore, especially in brand-sensitive markets, these initiatives can form opportunities for a
company’s corporate sustainability strategy. This highlights the relevance of my findings on the
marketing function of reusable packaging.
Ethnoscape
My findings regarding the ethnoscape show that the consumer perception of packaging as unsustainable
is considered an important driver for packaging reduction. Van Sluisveld and Worrell (2013) think
differently about this, as they recognize a barrier to the implementation of packaging source reduction
initiatives to be that the majority of consumers do not perceive superfluous packaging to be an issue.
According to their research, consumers justify ‘over-packaging’ as increased delivery quality, appeal,
exposure or luxury. Therefore, certain tensions are observed in whether consumers perceive packaging
to be unsustainable. These tensions call for further research that involves consumers, as my research, as
well as that of Van Sluisveld and Worrell (2013), did not include them.
Ideoscape
My findings illustrate how incentives in government legislation in the ideoscape encourage the
implementation of circular packaging initiatives. However, Van Sluisveld and Worrell (2013) identify
barriers to packaging reduction in insufficiently detailed policy. They argue that Dutch packaging policy
has limited compliance and a lack of impact, an incorrect focus on weight as an indicator for reduction,
an unproductive industry target, as liable industries for tax schemes are often exempted from taxing,
and an elimination of change drivers. International legislations are also not effective in source reduction,
as international standardization leads to the preference for unfavourable packaging types. Conversely,
Coelho et al., (2020) do argue that in the development of reusable packaging initiatives, policy plays an
important role: “Bans of single-use packaging (e.g. Denmark), taxing of single-use packaging systems
(e.g. Belgium, Denmark, Finland), or compulsory deposit systems (e.g. Germany) are policy instruments
that have been used.” (p.9). This supplements my findings on the influence of the EU single-use plastics
directive on reusable packaging initiatives, while highlighting that ideoscape influences are debatable.

9.3 Reflection on methodology
9.3.1

Interview bias

When conducting interviews there is always a certain bias to the findings, hinder the internal validity of
research. In this section, the most important factors causing biased results or other limitations to the
internal validity are discussed and their influence on my study is reflected on. Researcher bias, which
often influences the findings from interviews, due to the framing of questions and their interpretation, is
acknowledged to have an effect on this study, but is not discussed below for its effect does not uniquely
impact findings (Kumar, 2013). What is discussed is the effect of the exclusion of several network actors
from interviews and the impact of the COVID-19 outbreak on the internal validity.
Due to limited time and assumed priorities in findings interview respondents, some network actors were
excluded from the interviews, which introduces a bias to my findings. Interviews were conducted with

89

knowledge or scientific institutes, sector organisations, e-tailers, start-ups, material suppliers, packaging
producers and carriers. This entails the exclusion of product suppliers, government, consumers, and
waste processors, which calls for reflection. Product suppliers were excluded from interviews, because
most of them are large and operate on an international basis. This made it difficult to approach them. As
a result, suppliers’ rationale was mostly estimated through interviews with e-tailers, and the results can
wrongly indicate that suppliers are not actively undertaking circular initiatives to improve their
sustainability. Moreover, government actors were not interviewed for this research, because the
influence of the government was mainly estimated to result from how other network actors interpreted
their policies, which means the rationale behind these policies was deemed irrelevant. Additionally,
consumers or consumer associations were not included in the interview process, as they are not the
focus of this research. Assumptions are made about consumer behaviour based on responses of e-tailers,
sector associations, knowledge institutes and carriers that can present a biased view of how consumers
influence implementation of circular initiatives. Finally, there were no interviews with waste processors
included in this study. For the chapter on material use and recycling, perspectives of waste processors on
recycling methods for different materials were estimated with online data and through the perspectives
of other network actors, such as knowledge institutes. As this research is mostly centred on the
production side of packaging, the waste processor side was given less focus.
As a result from government measures regarding the outbreak of COVID-19, all the interviews, except
for one, were conducted online. Given that the quality of an interview depends on the quality of the
interaction between interviewer and interviewee, online interviews lead to decreased quality of
interaction as they lack face-to-face communication, such as body language (Kumar, 2013). However,
the quantity of interviews was higher, as interviewees which would normally not have time to respond to
interview requests were now open to be interviewed. Another result of the COVID-19 outbreak is that the
interviews conducted may have a certain bias resulting from impending crisis, which can impair the
external validity of my research, as the findings might differ from what would be found in a situation
absent from crisis. The COVID-19 pandemic its impact on circular initiatives is difficult to research,
because crises are confusing phenomena that can disrupt institutions (Geels, 2013). Geels (2013)
concludes based on empirical assessments that the financial-economic crisis has had a negative effect on
public attention for climate change and sustainability issues, and on climate and sustainability policies,
supporting this view. If the crisis resulting from the COVID-19 outbreak had similar effects, the interview
respondents would be biased in their answers to adhere less value to sustainability than they would in a
conventional situation. Consequently, a conventional situation would render different results.
9.3.2

Qualitative analysis

As this study is a qualitative analysis of previously conducted research, online data and interview data, it
can only form a fairly representative picture. This is mainly due to a lack of available research on the
environmental impact of packaging reduction and reusable packaging initiatives. According to Van
Sluisveld and Worrell (2013), packaging reduction initiatives can have additional environmental impact:
“if packaging cannot fulfil its core function, e.g. negatively influencing handling, high-speed filling, shelflife, transport, and barrier properties, it may lead to wastage of the product and subsequently to
increased environmental damage” (p.139). This correlates with my findings, as several interview
respondents have also highlighted this environmental impact potential. However, limited quantitative
data availability renders this conclusion hard to verify. Reusable packaging initiatives can have an
environmental and economic impact in return transport or processing the packaging for reuse, as
mentioned by several interviewees (Thuiswinkel interview) (Zalando interview). Still, no data is available
on the impact of this process. Van Sluisveld and Worrell (2013) adhere the lack of available research to
result from a lack of enforcement of source reduction, a deficiency in the influence companies have on
their packaging, and confidentiality. As packaging prevention measures are completely voluntary by lack
of government regulation, packaging business strategies are underdeveloped. Moreover, only packaging
suppliers have knowledge of packaging, as detailed information about packaging is considered
confidential, and patenting is a common appropriation method of packaging design. Subsequently, this
study can only be considered fairly representative in its assessment of circular packaging initiatives.
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9.4 Conclusion on discussion
In analysing the socio-material factors hindering the effective implementation of circular initiatives for ecommerce packaging, the wider relevance and limitations of this study lie in its application of the theory
and interpretation of practical findings.
Concerning the effective implementation of circular initiatives, my study results in an advanced
understanding of the theory in several ways. First, the added value of the sociology of flows and
networks lends itself in its ability to show how scape discrepancies influence the implementation of
circular initiatives and how power relations in socio-material networks determine in what ways these
discrepancies are expressed in circular networks. Second, the circular economy framework proved
valuable in showing that the waste hierarchy is a circular economy tool that is dependent on the context
to which it is applied. This is because the core principles and enablers are prioritized differently in
different contexts. In further development of this theory, it is essential to recognize the subjectivity
resulting from social dynamics.
Through a reflection on the findings from this thesis, their limitations and wider relevance become clear.
When reflecting on the incentives and constraints within scapes that drive the implementation of circular
initiatives, there are convergences and divergences with other analyses of factors hindering the effective
implementation of circular initiatives. Regarding the financescape, many of the findings from this study
converge with other studies, demonstrating the wider relevance of my results. In the technoscape, there
are limitations resulting from limited data availability, because certain aspects did not become evident,
but were seen in other studies to influence circular packaging initiatives. The mediascape was not
extensively emphasized in other studies in the way that it had relevance in this research. Therefore, its
wider relevance remains unconfirmed by other literature on circular initiatives. Constraints and incentives
in the ethnoscape differ from other literature. This might be attributed to the lack of primary data on
consumer behaviour in this research. In the ideoscape, barriers in packaging legislation to the
implementation of circular initiatives that have not been analysed in this research demonstrate the
uncertainty of government influence. All in all, after discussion of my findings, the most importance lies
in influences in the financescape and the technoscape.
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10. Conclusions and recommendations
This chapter concludes my research by providing an overview of the most important findings in response
to my research questions and by describing several recommendations.

10.1

Conclusions

To help solve issues in the implementation of circular initiatives intended to increase the sustainability of
e-commerce packaging, this section describes the conclusions on the main research questions in two
parts. First, the material effects of circular initiatives on packaging flows and networks are summarized.
Second, the social factors influencing these effects are summed up. Together, these answer the research
question:
Which socio-material factors influence the effectiveness of circular initiatives in e-commerce
packaging in the Netherlands?
10.1.1 Changes in material impact
To discover the potential of circular initiatives, this study starts from linear packaging flows and networks
and examines the effect of three initiatives on their material impact to answer the sub-research
question:
What is the changed material impact in the e-commerce packaging flow that can be achieved
through circular initiatives?
First, I determined where each initiative potentially makes a difference in the material impact of linear
packaging networks and flows. Self-evident in their common application, while difficult to improve due to
the prevalence of conventional methods, are initiatives regarding material use and recycling, which
change the material impact of e-commerce packaging by increasing the quantity and quality of recycling.
Increasing the quantity of recycling leads to less material input and waste output, reducing the material
impact. Increased quality of recycling extends the material longevity and productivity. These initiatives
have a high potential for plastics recycling, as this is where the largest improvements in material impact
can be made. However, due to ingrained distinctions between the desired recycled material, recyclability,
and recycling practices, these improvements are also difficult to implement. Therefore, more often the
material impact of e-commerce packaging is changed through packaging reduction initiatives by
decreasing the material input. By re-evaluating the desire for secondary packaging, less packaging is
needed, and by reducing the packaging volume, less material and less transport movements are required.
Especially in packaging volume reduction, there is potential for improvement of material impact, as novel
technologies allow amplified air and material reductions. These initiatives are applied more often as they
require relatively little collaboration between different actors. Increasingly complex and innovative in
their need for network collaboration are reusable packaging initiatives, which change the material impact
of e-commerce packaging by enabling it to be used multiple times and by extending the lifetime of
packaging. Using the packaging multiple times means that less material input is needed and less output
will be produced. Extending its lifetime saves material, energy, capital and the externalities associated
with packaging production. Creating reverse logistics systems for customarily disposable products is
unconventional in its application, however deemed an important initiative due to its inventiveness. At
these aspects, the three circular initiatives researched can make a difference in the material impact of ecommerce packaging. However, the effectiveness of these reductions depends on social dynamics around
packaging flows and networks.
10.1.2 The influence of socio-material networks
Thus, this research examines the influence of social dynamics on circular initiatives, to answer the
second sub-research question:
How do socio-material e-commerce networks in the Netherlands influence circular initiatives for
packaging flows?
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Socio-material networks are in this research studied as scapes, with incentives and constraints, and
power relations. The conclusions for these aspects will therefore be treated separately, followed by a
summary of the formed altered or alternative networks.
Scape discrepancies
Foremost, factors in the financescape influence actors to maximize packaging value and brand value. The
effect is that required packaging functionalities constrain the use of recycled material, bio-plastics, or
large scale reusable packaging. These are as a result generally not preferred, though they enlarge brand
value. Still, volume reduction is incentivized to lower costs. Additional factors concerning cost savings are
in the technoscape, which incentivizes actors to ensure packaging fits within logistics processes, so it
does not need expensive technology changes. As an effect, current technology incentivizes virgin over
recycled plastics and constrains secondary packaging elimination, air reduction and large scale reusable
packaging implementation. Additionally, the packaging flow is on the one hand constrained by the
negative image of plastic litter in the mediascape. On the other hand the marketing function in this scape
incentivizes the use of secondary packaging to create a positive image. As an result, plastic use and
secondary packaging reduction are constrained and reusable packaging and bio-degradable plastics are
incentivized. Similar effects result from the ethnoscape, which has discrepancies in consumer perceptions
regarding packaging and their packaging experience. The ideoscape contains recycling constraints in
government legislation and incentives for reusable packaging in network actor alliances. Nonetheless,
there are tensions observed in the influences of factors in the ethnoscape and ideoscape, therefore they
are less important than previous findings. Taken together, the different scapes affect the implementation
of circular initiatives, however the extent to which this happens is determined by power relations in ecommerce.
Power relations
Primarily, the networking power of e-tailers has a large influence on the effectiveness of circular
initiatives. They use it to keep packaging costs low and to safeguard product protection. E-tailers also
exclude third party facilitators in circular initiatives when they consider brand value of more importance
than scaled efficiency. However, their power to include or exclude actors is limited by the switching
power of consumers, which influences the effectiveness of circular initiatives in the control of connections
between different networks. Consumers use their switching power to move to materials and packaging
they consider sustainable. With less concern for material use in their preference of letter-post shipment
and volume reduction, a third category of powerful actors is carriers, who program the network for
packaging reduction initiatives. Additionally, they program reusable packaging initiatives to ensure the
packaging is returned later via letter-post, so they can control the return flow. The last analysed power
type concerns the programming power of sector organisations, who program the network for primary
packaging redesign through their development of e-tailers alliances. Sector organisations program the
network to increase the networked power of e-tailer alliances versus that of product suppliers and use
these alliances to program their standardized packaging methods by ensuring that primary packaging is
designed in a certain way. These four power types clarify the influence of power relations on the
implementation of certain circular initiatives, however the influence of the altered or alternative networks
completes the answer to the main research question.
Network alterations and alternative networks
Most likely to be effectively implemented are conventional networks that are altered through reduced
packaging volume. Incentives programmed by carriers lead to effective implementation of these
initiatives. The extent of material impact reduction of networks resulting from size reduction initiatives is
influenced by the least factors, while comparatively more barriers exist for secondary packaging
elimination initiatives, which form alternative networks without secondary packaging. These can be
effectively implemented through e-tailer alliances programmed by sector organisations, which enforce
strong primary packaging design. Less effective in their implementation are networks resulting from
reusable packaging initiatives, though these do have innovative potential effects on the packaging flows
in their return system. Effective alternative reusable packaging networks could exist through large scale
implementation. Still, these networks are currently only created on a small scale. Effective large scale
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implementation is hindered by e-tailers’ desired brand value, and carriers’ programmed obstacles to
initiatives with immediate packaging return. Other initiatives which effectiveness is hindered through etailer networking power concern changes in material use and recycling. Conventional e-commerce
networks can be altered by the increased quantity and quality of recycled material. However, these
initiatives are not likely to be effectively implemented as recycled material is currently not as functional
as virgin material and consumers perceive plastic as unsustainable, disregarding its sustainab ility when
properly recycled. Additionally, the alternative circular networks that are created which only use bioplastic packaging are not effective in reducing material impact yet, due to differences in offered and
required functionalities. Still, consumers switch to bio-plastics, and e-tailers respond by including them in
the flows. The influence of these altered or alternative networks is that network actors can opt for
packaging with a changed material impact.
In conclusion, the most important socio-material factors influencing the effectiveness of circular
initiatives in e-commerce packaging are the financial and technological requirements e-tailers desire of
packaging, the level of perceived sustainability consumers want the packaging to have, the logistic
programs of carriers, and the alliances that are formed by sector organisations.

10.2

Recommendations

As several factors were discovered to affect the implementation of circular initiatives in e-commerce
packaging, this section focuses on recommendations for future research and practical recommendations.
10.2.1 Future research
Future research of social factors that influence the effectiveness of circular initiatives can go into different
directions of which the most relevant are discussed below.
As the incentives and constraints in scapes influence the implementation of circular initiatives, the tipping
points that cause circular initiatives to be implemented in a certain way can be further examined. These
can show at what point network actors use their power to respond to incentives or constraints. For
example, the tipping point for packaging reduction initiatives to become effective could be further
examined. Studies could look into which technological developments incentivized this initiative, or when
businesses choose to act on consumer packaging annoyance. Additionally, research could be conducted
on why the mediatisation of plastic litter uniquely influenced consumers to refuse plastic, compared to
other environmental issues which are given less public attention. The factors that persuade e-tailers to
collaborate with RePack as a third party facilitator for their reusable packaging could also be researched,
to discover reasons why e-tailers would let go of the brand value that they can achieve by independently
implementing reusable packaging initiatives.
Formerly it was discussed that the effectiveness of the waste hierarchy its ranking depends on the social
context. Subsequently, future research could focus on examining how different contexts influence
different preferences in the priority order. Studying how the social context of various products influences
the prioritized effectiveness of reduction, reuse, recycling and recovery tools can advance understanding
of the application of the waste hierarchy. This can increase effectiveness of the circular economy tool.
10.2.2 Practical recommendations
Practical recommendations to improve the effectiveness of circular initiatives revolve around ways in
which parties in the supply chain can account for social barriers to their implementation.
Concerning economic barriers, the government can create financial incentives for circular initiatives to
ensure that recycled materials and bio-plastics are price competitive to conventional virgin materials, and
are developed with the same functions. Concerning technological barriers, packaging producers or etailers are recommended to collaborate on technological solutions for circular initiatives. This can lower
the initial technology investments required for reusable packaging and volume reduction initiatives. This
kind of collaboration is difficult in a patent-driven industry with high confidentiality, but should be
encouraged to increase efficiency. Sector organisations can have an important role in increasing
collaboration by connecting businesses. In the media, the introduction of different images of plastics is
recommended. The strong mediatisation of plastic litter as unsustainable could be balanced by
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presenting plastic as sustainable, on the condition that it is properly recycled. This can reduce improper
disposal, instead of only decreasing its consumption. Additionally, while biodegradable plastics are
currently framed as a solution to the plastic litter issue, different framings could be introduced which
explain

its

waste

treatment.

Regarding

consumption

practices,

e-tailers

and

consumers

are

recommended to discuss the reasons behind packaging use. When they consider consumer and e-tailer
perceptions of what constitutes sustainable packaging together, the gap between these perceptions can
be decreased. This way, the effect of consumer switching power on circular initiatives is redirected by
involving them in the process. In policy development, increased collaboration in the supply chain is also
recommended. To account for inconsistencies between recycled material, recyclability and recycling,
collaboration between actors in product design, use, and disposal phases is recommended. This way,
legislative factors constraining recycling can be accounted for. Additionally, rather than banning singleuse products, the practice of single-use should be explored through network collaboration. This can help
fight the symptoms, rather than the disease of disposable products.
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