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Abstract

Through increasing scrutiny regarding sustainability efforts, many pharmaceutical com-
panies are adopting an environmental management strategy called product stewardship.
Product stewardship is a sustainable manufacturing practice that aims to minimize risks,
and social and environmental impacts throughout a product’s life cycle and utilizes the
concept of shared responsibility. This thesis is of case study nature and deals with a phar-
maceutical case department that is responsible for the design and development of phar-
maceutical devices and packaging. Product stewardship has been implemented on corpo-
rate level at the case organization but not yet officially on functional level at the specific
case department. Therefore, this thesis aims to develop a product stewardship strategy
for the case department by first identifying a suitable strategic model for product stew-
ardship implementation before conducting a current situation analysis and gap analysis
of the case department in terms of how far the product stewardship integration has al-
ready been developed. First, a literature review of 39 academic articles and book chapters
was done to identify the overall framework of product stewardship and how it is por-
trayed in literature. Second, a quantitative pulse survey was done in the case department
to receive insights into the current level of product stewardship integration. Third, 14
semi-structured interviews with experts from device development, packaging develop-
ment, leadership, and sustainability were conducted to gain further insights and establish
potential themes and content for the product stewardship strategy. Lastly, the findings of
the survey were integrated into the interview findings to build on the literature frame-
work for the strategy formulation. The product stewardship strategy for the case depart-
ment is built on five strategic pillars which are Design for Environment, Extended Pro-
ducer Responsibility, collection & recycling, education, and collaboration & partnership
as well as the prerequisite of leadership and includes a total of 12 different goals that are
turther split into action items for short-term, mid-term, and long-term to ensure sustaina-
ble product design and full integration of product stewardship at the case department.
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1 INTRODUCTION

With the progression of the climate crisis, the question of its origin, perpetrators,
and how to try to improve the situation is increasingly coming into focus. One
industry, that only in recent years has come under scrutiny regarding its sustain-
ability efforts, is the pharmaceutical industry. Sustainability or sustainable devel-
opment is defined as “meeting the needs of the present without compromising the abil-
ity of future generations to meet their own needs” (World Commission on Environ-
ment and Development, 1987, p. 16). While at the core, the pharmaceutical indus-
try, in short pharma, is trying to improve the health of people through research-
ing, developing, producing, and marketing pharmaceutical drugs, vaccines, and
treatments for common and rare diseases, it can only do so with a healthy planet.
But like all major industries, the pharmaceutical industry could potentially be
contributing to the deterioration of the planet through unsustainable practices,
potentially wrongful disposal of drugs on customer side and, or generating sub-
stantial amounts of waste and wastewater. These all lead to increasing environ-
mental consequences and therefore, are threatening the very thing pharma seeks
to improve - global health (Moermond et al., 2022; Tao et al., 2023).

To minimize risks and liabilities as well as improve the environmental foot-
print of products, many pharmaceutical companies are nowadays deploying spe-
cific environmental management strategies to achieve these goals. One specific
strategy that aims at minimizing the environmental and social impact of a prod-
uct throughout its entire life cycle is called product stewardship. Product stew-
ardship is a sustainable manufacturing practice that extends beyond the manu-
facturing process of a product but rather includes the whole supply chain across
all life cycle stages and additionally includes end-of-life considerations; cradle-
to-cradle (de Bakker et al., 2002; Hart, 1995; Jensen & Remmen, 2017). It is based
on the principle that all stakeholders in a product life cycle have shared respon-
sibility to reduce the environmental impact of that product (Lewis, 2005). In the-
ory, this approach seems straightforward. In practice, however, the introduction
of product stewardship is more difficult, especially at the functional, depart-
mental level. The actual integration and implementation of corporate strategies
at departmental level and the derivation of targeted activities for day-to-day
business are often associated with challenges. This is also true at the device and
packaging development department of a pharmaceutical company that currently
struggles with the integration of product stewardship. Therefore, this thesis takes
a closer look at how the theory behind product stewardship is best tailored and
implemented to match the needs of this specific case department.

In this chapter, a brief background on the pharmaceutical industry as well
as the rationale for doing this research are given. This is followed by introducing
the research questions, research boundaries, and the motivation for doing this
study.



1.1 Background

In this section, key information regarding the pharmaceutical industry is shared.
This includes introducing the industry itself as well as current research on the
sustainability status and efforts in pharma. The topic of product stewardship is
presented as one possible effort to not only improve the sustainability reputation
of pharma companies, but to also manage risks and liabilities, and to reduce the
social and environmental footprint of pharma products during their entire life
cycle. Next, the case department, a device and packaging development depart-
ment of a multinational pharma company that is also trying to get a foot in the
door regarding the topic of product stewardship, is introduced. Lastly, this sec-
tion gives reasons as to why the proposed research problem is worth being stud-
ied not only from a practical point of view but also from an academic viewpoint.

The pharmaceutical industry comprises over 234 publicly listed companies
and includes names such as Pfizer, Merck & Co, Johnson & Johnson, Novartis,
AbbVie, Roche, Bristol Myers Squibb, AstraZeneca, Sanofi, or GSK. (Connelly et
al. 2021; Plieth, 2023). The production of pharmaceuticals requires the use of a lot
of chemicals and solvents, and usually generates substantial amounts of
wastewater and chemical residues, which obviously makes the pharmaceutical
industry unsustainable and is confirmed based on the environmental factor (E-
factor) by Sheldon et al. (2007). According to Sheldon et al. (2007), the E-factor is
the amount of waste generated in a process and is defined as everything except
the desired output product itself. Consequently, a higher E-factor means more
waste and thus a higher negative environmental impact. In the pharmaceutical
industry, the E-factor ranges from 25 to over 100 kilograms of waste per 1 kilo-
gram of product (Sheldon et al. 2007). Based on this, Chaturvedi et al. (2017) state
that the pharmaceutical industry is one of the most polluting industries. Yet, ac-
cording to Belkir and Elmeligi (2019) and Booth et al. (2023), the healthcare sector
in general, and especially the pharmaceutical industry has received little atten-
tion from peer-reviewed literature regarding their sustainability. Only recently a
handful of studies looked at the environmental impact of the pharma industry.
Belkir and Elmeligi (2019), for example, analyzed the pharma industry over four
years from 2012 to 2015. Out of the two hundred companies in scope of the study,
only 25 major companies reported their Scope 1 and 2 emissions, and of those
only 15 reported their emissions consistently during the set period. This lack of
completeness and transparency in reporting is also accredited by Booth et al.
(2023). Based on their findings and to receive a better picture of the pharmaceu-
tical market and its impact on the natural environment, Belkir and Elmeligi (2019)
estimated the aggregated global emissions of the pharma industry to be about
52 MMt-CO2e in 2015. This result is about 12% higher than that of the automotive
industry; about 46.4 MMt-CO2e, for the same year (Belkir & Elmeligi, 2019). Ac-
cording to Murray (2022), one of the main differentiating factors between the two
industries lies in the adoption of digital technologies. According to Wieland
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(2023), the global healthcare sector, to which the pharma industry belongs, con-
tributes to about 5% of global emissions, with 50% of the emissions created in the
supply chain.

To comply with the Paris Agreement, Belkir and Elmeligi (2019) estimate
the pharma sector needs to reduce its emissions by 59% by 2025. Connelly et al.
(2021) notice a positive trend for the largest pharma companies to already have
decreased their annual Scope 1 and Scope 2 emissions by 5.63% per year in the
past 5 years since 2015. In the same period, the top 15 companies on average
managed to decrease their carbon emissions by 9.26% per year (Connelly et al.
2021). These deductions in emissions stem from switches to green electricity, in-
creasing energy efficiency in manufacturing and operations, sustainable sourcing
of raw materials, the decrease and recycling of waste, and a decrease in water
usage (Booth et al., 2023). While the ‘quick wins’ of reducing emissions through
switching to renewable energy, reducing the amount of water used, managing
waste better, etc. have been achieved by many companies, the necessary next
steps to further advance sustainable changes are more challenging. Therefore,
many pharmaceutical companies are nowadays deploying specific environmen-
tal management strategies to manage risks, reduce liabilities, and decrease the
environmental footprint of their products. One of those strategies is product
stewardship, which aims at minimizing the environmental and social impact of
a product throughout its entire life cycle and is about shared responsibility with
all stakeholders of the product’s life cycle (Lewis, 2019; Nicol & Thompson, 2007).
Because of its responsibility-sharing nature, the strategy has implications for all
stages, functions and stakeholders that contribute or appear in the life cycle of a
product (Lewis, 2019; Nicol & Thompson, 2007). When looking at the life cycle of
drug products, according to Wieland (2023), more than 50% of the emissions are
created along the supply chain. Although impacts occur at every stage of a prod-
uct’s life cycle, the majority are captured during the design stage (Lewis et al.,
2001) which can account for up to 80% of the total emissions for pharmaceutical
products (Lovsin, 2023). Therefore, the integration of product stewardship espe-
cially during the development and design stage of the drug product is important
for the overall footprint.

This has also been recognized by this thesis” case organization, a Swiss mul-
tinational pharmaceutical company. The company has publicly committed to a
product stewardship strategy, has time-bound goals to measure and improve the
footprint of its existing products, and plans to apply lessons learned across its
product portfolio. These goals are set at corporate level; however, the implemen-
tation and execution of those goals occurs at functional level; and are strongly
focused on various design and development departments within the organiza-
tion. One of those departments is the device and packaging development depart-
ment, which, in this thesis, is referred to as case department. The case depart-
ment’s main objective is to develop and design pharmaceutical packaging and
devices for future drug products that are currently in development. Pharmaceu-
tical packaging and devices play an important role in the quality of drug prod-
ucts. Adequate pharmaceutical packaging has four main roles. It must protect



against external influences which could alter the properties of the drug products
such as moisture, light, oxygen, or temperature variations, it must protect against
contamination and physical damage, and it must be labeled with the correct in-
formation and identification of the product (Ibrahim et al., 2022; WHO, 2002).
Pharmaceutical devices entail instruments used to deliver drugs to the body such
as injectors, inhalers, implants, etc. The types of materials used to manufacture
pharmaceutical packaging and devices range from plastics, paper, glass, metals,
cardboard, etc., to the use of batteries and electronics. As the pharmaceutical in-
dustry is one of the most highly regulated industries (Handoo et al., 2012), a sim-
ple switch from current materials to more environmentally friendly alternatives
proves to be difficult. This is especially true for changing material compositions
of devices that often contain various kinds of plastic. However, with increasing
liabilities and a potential for raw material shortages, pharmaceutical companies
are prompted to act now and to best prepare themselves for the future.

This is also what the case organization and subsequently, the case depart-
ment are currently doing. They want to prepare themselves as good as possible
for the future. However, the case department is facing some challenges in doing
that. Preparing for the future through product stewardship, entails the develop-
ment of a respective strategy, which needs to be in line with the corporate prod-
uct stewardship strategy. Yet, this poses a great challenge for the case department,
as it lacks the necessary expertise, time, resources, and knowledge to identify and
realize product stewardship opportunities into sustainable product development
and how to best develop a tailored strategy that is focusing not only on the de-
partment’s strengths, but also on its weak spots. The main objective of the case
department is to develop effective pharmaceutical packaging and devices for fu-
ture medicine to ensure the drug products are protected, secured, and designed
to ideally have as small of an environmental footprint as possible. Therefore, this
thesis examines the case department’s problem closely and suggests solutions to
assist the department in translating the concept of product stewardship into spe-
cific action items to follow and to help with the integration of the company’s
product stewardship strategy at functional level with a mix of utilizing existing
product stewardship literature and gathered primary data.

Although designing a product stewardship strategy for the development of
pharmaceutical devices and packaging may seem odd, as the production of the
actual drug is more emission-intensive, there are good reasons for it. All positive
changes regarding sustainability aspects in a product’s life cycle have an impact
on the total footprint, no matter how small. However, in the case of pharmaceu-
tical packaging and devices, there is a concerning aspect. Current market trends
indicate a change in how medicine will be used. There is a clear trend away from
hospitals and clinics towards at-home-administered medicine and self-testing,
and additionally, a trend towards self-managed and self-administered medicine
instead of health professionals (Kulkova et al., 2023; Lewis, 2022). This will influ-
ence the injectable segment such as autoinjectors or pens. Therefore, that market
segment is anticipated to propel in the next years (Grand View Research, n.d.;
Kulkova et al., 2023). Through the expected growth, subsequently, an increase in
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waste is to be expected as smaller dosages and more devices and packaging are
necessary to administer those injections. With that the need for virgin materials
and the amount of waste generated is expected to increase similarly which poses
several additional problems. First, more virgin materials will be needed to meet
the demand, however, shortages in raw materials and delivery delays through
increased severe weather events and climate change could be potential road-
blocks in meeting this higher demand (Lawrence et al., 2020). Second, the in-
creased usage of raw materials and waste is in direct competition with achieving
the set net zero goals of many pharmaceutical companies. Third, policymakers
and countries are establishing more requirements and regulations for the pro-
duction, selling, and disposal of pharmaceutical products (Alajdrvi et al., 2022;
Rusinko, 2007). One example is the EU Directive 94/62/EC on packaging and
packaging waste. Lastly, there is a growing interest in consumers wanting to
know more about the social and environmental impacts of products, which can
present challenges as well as opportunities for companies to sell products (Lewis,
2016; Rusinko, 2007).

Therefore, the development and design phase of devices and packaging can
be an important lever to apply sustainability-thinking and decrease the environ-
mental and social footprint of the overall drug product. Additionally, with what
is known from the pharma industry regarding its emissions, every strategy that
has the potential to decrease and/ or save emissions, is worth trying to be applied.
From an academic perspective, the current research problem is worth investigat-
ing, as there seems to be little to no pre-existing academic literature on how to
design and apply a product stewardship strategy on functional level. Therefore,
this research might be able to close a gap and perhaps even function as a form of
inspiration for other departments which are struggling to translate a corporate
product stewardship strategy into tangible action items on functional level.

1.2 Research Questions

The focus of my research lies on the development of a product stewardship strat-
egy in a case department that develops pharmaceutical devices and packaging.
My research aims to answer the following main research question:

How does a focused functional-level product stewardship strategy for a device and
packaging development case department in the pharmaceutical industry look like?

To answer this question, the following sub-questions need to be answered first:

1. How can a theoretical framework about the integration of product stewardship
on functional level look like?

2. What is the current situation of the case department in terms of product stew-
ardship integration and where are the gaps?

3. What are the key focus areas for the case department to achieve sustainable de-
vice and packaging development in pharma?



This research is targeted at a specific case department in a large pharmaceutical
company and focuses on a product stewardship strategy for the development of
pharmaceutical devices and packaging. The aim is to define a strategy to ensure
sustainable design is achieved and that the department knows how to best pre-
pare itself for the future to be able to continue making sustainable design choices.
I aim to give recommendations on key focus areas and objectives based on a lit-
erature review, and primary data gathering. The goal is for the case department
to receive a strategic plan that entails the most important pillars with timed key
action items. Ideally, this should enable the department to incorporate product
stewardship better into its existing strategic landscape. It should also ensure that
the case department and employees are equipped to actively use and apply prod-
uct stewardship without taking away the focus of their main task; to develop
pharmaceutical packaging and devices.

1.3 Research Boundaries

The principle of this thesis is to bring together a practical, applied approach of
investigating how a good-fitted product stewardship strategy on functional level
could look like for a respective case department based on existing theoretical lit-
erature on corporate level and what implications these findings have on product
stewardship research. My research is directed towards assessing the current sit-
uation at the case department and designing a product stewardship strategy that
utilizes research findings while addressing and tailoring it to the case depart-
ment’s needs. Since this study is of case-specific nature, my research is limited to
this specific case study, which is a device and packaging development depart-
ment at a multinational pharma company in Switzerland. Although there is a
similar department in the United States of America, the focus lies solely on the
Swiss department. The theoretic part of my research focuses on the necessary
parts and details of a product stewardship strategy that can be applied on func-
tional level. The practical part of this research is focused on developing a tailored
product stewardship strategy for the case department based on the current im-
plementation stage of product stewardship at the case department and utilizes
the opinion and expertise of case department employees and topic matter experts
of the case organization. This is to ensure that in the end, the strategy makes sense,
tits to the case department, and best prepares the department by drawing up fo-
cus areas that need time, investment, and consideration. This study excludes a
mere theoretical approach and is predominantly focused on the specific case de-
partment and the development and design of pharmaceutical packaging and de-
vices. The research and manufacturing efforts of the drug itself are excluded.



13

1.4 Motivation for Research

The motivation behind this research is twofold and explained hereafter. First, as
the current production of pharmaceutical drugs is highly unsustainable but nec-
essary, the supporting parts around the drug itself must designed and manufac-
tured in the least impactful way. I am motivated to do this research and apply it
to a specific case department, knowing that with my contribution I can not only
support the case department in improving its sustainability impact but also try
to contribute to active change within the pharma industry. Secondly, from an
academic point of view, it is interesting to investigate a topic where there is not
a lot of previous research done. As stated by Belkir and Elmeligi (2019), Booth et
al. (2023), and other scholars, the pharmaceutical industry has not received much
attention until recently regarding its sustainability efforts. Similarly, there is not
much data and literature found on the topic of implementing product steward-
ship on functional level. Therefore, it is intriguing to research a topic where there
is not that much pre-existing information available and thus contributing to po-
tentially minimize a research gap.

1.5 Thesis Structure

This thesis is structured into seven chapters. In the first chapter, background in-
formation about the pharma industry and an initial introduction of product stew-
ardship are given. Additionally, the research questions, boundaries, purpose,
and motivation for this thesis are explained. The second chapter introduces the
theoretical framework of product stewardship by conducting a literature review.
The chapter includes the definition of key terms and describes where product
stewardship evolved from. It furthermore contains information on the developed
strategic framework of product stewardship and what possible benefits and
drawbacks of product stewardship are. In Chapter 3, the case organization and
case department are further introduced to better understand the current status
quo and what this case study is dealing with. These first three chapters build the
basis and background for the data and methodology section in Chapter 4. In that
section, the research design and methodologies used for this thesis are described.
It is also explained why a mixed research design of quantitative and qualitative
research was chosen. In Chapter 5, the research findings of both the quantitative
and qualitative data gathering are presented. These findings are then combined
and integrated with the theoretical framework of Chapter 2, looking to answer
the posed research questions, and designing the case specific product steward-
ship strategy. Furthermore, the theoretical and practical implications, as well as
limitations of this study are presented before summarizing and concluding the
thesis in the final chapter No. 7.



2 PRODUCT STEWARDSHIP

In this chapter, the theoretical framework of product stewardship is provided,
and the environmental manufacturing strategy behind product stewardship is
explained. The information for this was gathered in a literature review. Based on
the available literature on product stewardship, a review was conducted to form
a deeper understanding and identify drivers and strategic pillars behind product
stewardship. Two main databases were used for the search of multidisciplinary
articles: Web of Science and Google Scholar. A keyword search helped find rele-
vant articles from the chosen databases which resulted in a long list of articles
that required further examination for relevance. The main condition for articles
to be chosen was that they must explain product stewardship in a strategic sense,
shed light on its background, or give a definition for it. Only mentioning the term
product stewardship but not explaining its implications or importance resulted
in not considering the article for this search. The chosen literature consists of book
chapters and academic articles. The review is based on 39 articles from multiple
authors between 1995 and 2023 that matched the search criteria. To help catego-
rize the information, a synthesis matrix was used.

In this chapter, to gain a better understanding of product stewardship and
what it entails, first the two terms stewardship and product stewardship are de-
fined. The definitions function as a basis to then explain the background of prod-
uct stewardship which lies in three developments of shared responsibility which
are further introduced. As scholars disagree regarding the nature of product
stewardship and Extended Producer Responsibility, EPR is further explored, and
distinctions to product stewardship are drawn. In a third step, based on the find-
ings from the literature review, a strategic framework for product stewardship is
developed, connecting, and utilizing strategic approaches from various scholars
on the topic of product stewardship. This strategic framework introduces five
main pillars and prerequisites which are needed in every product stewardship
strategy on functional level. Lastly, benefits and opportunities of product stew-
ardship are explained before potential drawbacks are presented.

2.1 Definition

Product stewardship is composed of the terms “product” and “stewardship”.
Stewardship is defined as “the careful and responsible management of something en-
trusted to one’s care” (Merriam-Webster, n.d.). Lane and Watson (2012) argue that
the term stewardship problematizes the concept of individual ownership and, by
extension, its rights, and responsibilities. According to Carlsson and Berkes
(2005), stewardship as a term is at the forefront of a movement for community-
based governance approaches and co-management of resources. In the business
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environment, there are different forms of stewardship that companies can apply.
They can apply product stewardship, ecosystem/ environmental stewardship,
or water stewardship. In a literal sense product stewardship, based on the defi-
nition of the term stewardship, means the careful and responsible use and man-
agement of a product that has been entrusted to one. Ecosystem stewardship is
the responsible use and protection of the environment through sustainable prac-
tices and conservation (Chapin et al., 2010). The United Nations Industrial De-
velopment Organization defines water stewardship as a socially equitable, envi-
ronmentally sound, and economically beneficial use of water through a process
that includes all stakeholder (n.d.). What becomes visible when looking at the
definitions of the three types of stewardship mentioned is that they each have a
different focus on what needs to be carefully and responsibly used and managed
within their strategy. For this thesis, the focus lies on product stewardship and is
defined using the following definition from Lewis (2016):

...product stewardship refers to the principle that manufacturers, retailers
and other organizations involved in a product supply chain have a respon-
sibility to minimize the environmental and social impacts of that product
over its life cycle. It encompasses government policies that mandate EPR in
some form, as well as individual or collective industry programs that aim
to improve the environmental or social sustainability of a product. (p. 9)

In the business world, product stewardship is a sustainable environmental man-
ufacturing practice that aims at reducing the environmental and social impacts
beyond the mere manufacturing process of a product (de Bakker et al., 2002; Hart,
1995; Jensen & Remmen, 2017; Lewis, 2016). According to Ehrenfeld (2000), prod-
uct stewardship symbolizes a shift in a company’s responsibility away from
simply delivering a product to being responsible for its entire life cycle, which is
further attested by other scholars like de Bakker et al. (2002), Hart (1995), Jensen
and Remmen (2017), or Lewis (2005). The scope of product stewardship goes be-
yond pollution prevention (Hart and Dowell, 2011; Fowler and Hope, 2007) and
therefore, embodies a cradle-to-grave or cradle-to-cradle responsibility for a
product’s life cycle (Angell & Klassen, 1999; Ashby et al., 2012; Pujari et al., 2003).
Product stewardship is a voluntary strategy/ system in which responsibility for
the negative environmental impacts of products is shared by all involved parties
in the life cycle of the product (Curtis et al., 2014).

The overall goal of product stewardship is to ensure that products have
minimized negative social and environmental impact throughout their life cycle
while meeting the needs of customers, and that they can be recovered at the end
of their life through either reusing or recycling (Albino et al., 2009; Ashby et al.,
2012; de Bakker et al., 2002; Hart, 1995; Lewis, 2019; Pande & Adil, 2023; Paulraj
et al., 2023; Sarkis et al., 2010; Snir, 2009). Examples of possible product steward-
ship activities are the reduction of environmental burdens through using less
hazardous and non-renewable materials during the design phase (Pande & Adil,
2023; Paul et al, 2014; Snir, 2009), redesigning products and processes to be more
environmentally friendly (Ashby et al. 2012; Paul et al., 2014; Rusinko, 2007), or



promoting recycling and reusing of products and components (Paul et al., 2014)
and the adoption of take-back schemes (Bhupendra & Sangle, 2017; Lane & Wat-
son, 2012; Lewis, 2016; Lewis, 2019; Paulraj et al., 2023; Wong et al., 2012). Since
product stewardship is about shared responsibility that aims at minimizing im-
pacts throughout the entire product life cycle, the strategy has implications on all
stages, functions, and stakeholders that appear and contribute to that life cycle
(Lewis, 2019; Nicol & Thompson, 2007). Stakeholders can include groups such as
producers, manufacturers, suppliers, retailers, distributors, customers, NGOs,
authorities, or recyclers (Sheehan & Spiegelman in Nicol & Thompson, 2007). Ac-
cording to Thorpe et al. (2004), responsibility is ideally divided and matches the
specific stakeholder’s expertise i.e., governments set standards, producer provide
collection and recycling infrastructure, consumers are educated on how and
where to dispose of products, etc. (in Nicol & Thompson, 2007).

2.2 Background

This section provides background information on product stewardship. It ex-
plains how the concept of product stewardship originated and how it relates to
the Responsible Care Act of the chemical industry, as well as the concept of Ex-
tended Product Responsibility (EPR). As some scholars use the terms product
stewardship and EPR interchangeably, EPR is further introduced and possible
distinctions between the two concepts are presented.

According to Lane and Watson (2012), product stewardship has gained traction
since the 1990s due to its interwoven nature with material responsibility (Hart,
1995) as well as through the adoption of companies such as Xerox and Hewlett-
Packard (Maslennikova & Foley, 2000; Preston, 2001). Curtis et al. (2014) argue
that product stewardship was introduced in the 1990s by companies to weaken
the EPR concept and distribute responsibility to the supply chain rather than hav-
ing to bear the full responsibility themselves. In contrast to Curtis et al. (2014),
Lane and Watson (2012) note that the product stewardship discourse has been
incorporated into corporate commitments and, increasingly, into legal obliga-
tions formulated as EPRs. Product stewardship is one of the three strategic capa-
bilities under the Natural-Resource-Based View next to pollution prevention and
sustainable development (Hart & Dowell, 2011).

The origin of product stewardship, according to Lewis (2005), lies in three
developments of shared responsibility. First, “stewardship” was used to intro-
duce a new life cycle management approach called Responsible Care which was
developed in the late 1970s/ mid-1980s by the Canadian and American chemical
industry associations and emerged through public image concerns (Ehrenfeld,
2000; Lane and Watson, 2012; Lewis, 2005). Under Responsible Care, product
stewardship presents the sixth and final code for the chemical industry and is
employed in a minimum of 40 countries (Lewis, 2016; Snir, 2009). Not complying
with the codes can lead to severe sanctions, however, the codes are not mandated
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by public authorities (Ehrenfeld, 2000). Second, in the United States of America
“product stewardship” is adopted as a generic term for a method to manage
products at their end-of-life with shared responsibility (Lewis, 2005). Lastly, in
Europe a policy framework called EPR that managed products at their end-of-
life phase was introduced (Lewis 2005). EPR is a concept under which manufac-
turers are liable for the environmental impacts and damages of their products
and responsible for their end-of-life waste management (Lindhqvist, 2000).
Lewis (2019) states that most often product stewardship is introduced be-
cause of newly implemented regulations or pressure from external stakeholders
in addition to changing business goals, new company priorities, or evidence of
current product impact. Most schemes are either industry-driven or involve some
type of collaboration between industry and government organizations (Lane &
Watson, 2012). While Nicol and Thompson (2007) state that product stewardship
and EPR are policies with different results, Hickle (2007) and Tasaki et al. (2019)
view them as similar policies. Tasaki et al. (2019) are going one step further and
use the term product stewardship and EPR interchangeably. Lewis (2016) notes
that product stewardship and EPR are often used interchangeably, however
there are important differences between them, even though they also have some
overlap. Since there seems to be a disagreement amongst scholars between the
nature of product stewardship and EPR, EPR is further explored in the subse-
quent section as well as distinctions between the two concepts are described.

2.2.1 Extended Producer Responsibility (EPR)

The concept of EPR was first introduced by a Swedish graduate student named
Thomas Lindhqvist in a report for the Swedish Ministry of Environment in which
he called for making manufacturers responsible for the entire life cycle of their
products (Curtis et al., 2014; Lewis, 2016; Lindhqvist, 2000). The EPR proposal
was defined as an environmental-protection-policy and was aimed at reducing
the environmental impact of products during their entire life cycle (Lindhqvist,
2000). Manufacturers were especially responsible for take-back, recycling, and
final disposal of their products (Curtis et al., 2014; Lewis, 2016; Lindhqvist, 2000).
According to Lindhqvist (2000), the manufacturers are liable for proved environ-
mental damages caused by their products and their liability was threefold.

First, the manufacturers are economically responsible, meaning that they
will cover the costs for collection, recycling, and final disposal of the manufac-
tured products (Lindhqvist, 2000). This includes direct or indirect handling of
products including take-back schemes or recycling (Toffel as cited in Nicol &
Thompson, 2007). Second, the manufacturers have a physical responsibility for
the environmental impacts of their products and lastly, they have an informative
responsibility, through which they need to supply information on the environ-
mental risks of their products (Lindhqvist, 2000). For manufacturers, EPR in-
cludes product recycling, regulations, and redesigning to ensure more sustaina-
bility for their products (Nicol & Thompson, 2007). Nowadays EPR is widely ac-
cepted within the European Union for product-related environmental policies as



well as in countries such as Canada, Australia, New Zealand, Japan, South Korea,
Taiwan, and Norway (Curtis et al., 2014; Lewis, 2016). According to Nicol and
Thompson (2007) EPR policies are characterized with a focus on end-of-life waste
management, a shift of physical and/ or financial responsibilities; away from tax-
payers/ consumer towards manufacturers, and targets for waste management
and reduction.

2.2.2 Distinction to Product Stewardship

As mentioned, the terms EPR and product stewardship sometimes are used in-
terchangeably. However, there are differences in the two concepts that show that
even though the basis might be similar, they are two different concepts. Accord-
ing to Lewis (2016) and many other scholars (Curtis et al., 2014; Ehrenfeld, 2000;
Nicol & Thompson, 2007; Wagner, 2013) agree that product stewardship is over-
all broader than EPR. Reasons for that are, first, product stewardship entails vol-
untary actions by companies in addition to mandated schemes while EPR is gen-
erally mandatory (Curtis et al., 2014; Ehrenfeld, 2000; Lewis, 2016). Second, under
EPR the end-of-life stage of products is in focus, whereas with product steward-
ship the responsibilities are within each stage of the whole life cycle of a product
(Lewis, 2016; Nicol & Thompson, 2007; Wagner, 2013). Third, product steward-
ship includes also social impacts and not just environmental impacts (Lewis,
2016). Fourth, product stewardship involves internal and external stakeholders
along the retail and supply chain, whereas with EPR only the manufacturers are
in focus (Curtis et al., 2014). Lastly, according to Ehrenfeld (2000), although the
differences between EPR and product stewardship are largely semantic, the lan-
guage of product stewardship is held more generally.

2.3 Strategic Framework

In this section, the strategic framework for a functional product stewardship
strategy is introduced. Based on the review of the 39 articles and book chapters,
a strategic framework of potential strategic pillars for a functional product stew-
ardship strategy is created, as the existing frameworks are only focused on cor-
porate level. The review included filtering out strategic pathways, activities, and
initiatives companies should or are doing/ following when adopting a product
stewardship strategy and what that strategy entails. Based on the review, five
strategy pillars emerged including individual actions and pathways within those
pillars. Additionally, the review also showed that there are some prerequisites
necessary that support companies in the successful implementation of the prod-
uct stewardship strategy. Figure 1 provides an overview of the created pillars,
which are labelled as follows: prerequisites, Design for Environment (DfE), EPR,
collection & recycling, education, and collaboration & partnerships. In the fol-
lowing subsections, each pillar is introduced before discussing the individual
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strategy points a company can choose to follow in the context of product stew-
ardship.

STRATEGIC PILLARS OF PRODUCT STEWARDSHIP

Design f. : ; i
Eran T EPR | Collection& | Education
nvironment ‘ | Recycling i

o Compliance with EPR laws 0 ‘Tracking and recovering of o Supplying customers with

Collaboration &
Partnerships

n Development of industry- hazardous materials information
wide standards 1 Take back schemes u Educating customers
o Recycling infrastructure o Supplier education
0 Wasle minimization o Employee training

o Increased resource
recovery

Prerequisites

Figure 1: Strategic pillars of product stewardship
2.3.1 Prerequisites

To successfully introduce product stewardship, certain prerequisites must be met
before introducing the actual strategy. This became evident in the literature re-
view. Followingly, these prerequisites are explained. First, the success of product
stewardship greatly depends on the leadership buy-in and commitment of man-
agement as well as the participation from various stakeholders such as employ-
ees, suppliers, and customers (Bhupendra & Sangle, 2017; Lee et al., 2015; Pujari
et al., 2003; Takhar & Liyanage, 2021). Management buy-in and commitment are
required not only for financial reasons but also to integrate product stewardship
into overall corporate strategy, company culture, and functional-level goals (Jen-
sen & Remmen, 2017; Lee et al., 2015; Lewis, 2019). As mentioned by Lewis (2019)
and Nicol and Thompson (2007), product stewardship has implications for all
functions of an organization and must therefore be implemented accordingly
everywhere, which requires effort and commitment from management. Second,
product stewardship not only requires to be added into the corporate strategy,
but it also needs specific goals and targets that guide the organization and the
individual functions (Jensen & Remmen, 2017; Lee et al., 2015; Lewis, 2019). How-
ever, objectives and targets alone are not sufficient. To follow and achieve prod-
uct stewardship targets, procedures and functional strategies need to be in place
which guide the implementation of product stewardship in existing processes



such as during the design phase of a product (Jensen & Remmen, 2017; Lee et al.,
2015; Lewis, 2019). Third, since product stewardship is of very complex nature,
organizations need to be able to manage conflicting goals, interactions, and un-
derlying issues among the many different levels, layers, and stakeholder groups
(Matos & Hall, 2007; Paulraj et al., 2023; Pujari et al., 2003). This also requires
being able to understand interdependencies (Kiihl et al., 2023). Fourth, an im-
portant prerequisite is the commitment to sustainability and the awareness of
environmental and social issues the organization is causing indirectly or directly
(Kuhl et al., 2023; Matos & Hall, 2007; Takhar & Liyanage, 2021). Finally, the or-
ganization needs to be able to track the progress of product stewardship some-
how. According to Degenstein et al. (2023) and Jensen and Remmen (2017), an
enterprise information system such as a product life cycle management software
might be a good fit to handle, track, and analyze the abundance of information.
However, an enterprise information system is not a prerequisite per se, the im-
portance lies in tracking and managing the information that accumulates through
the adoption of product stewardship. How this is overseen, can be decided by
each organization.

2.3.2 Design for Environment (DfE)

The first strategic pillar, Design for Environment (DfE), includes design for sus-
tainability and eco-design which are processes that cover systematic design ac-
tivities that aim at improving the environmental impact of a product (Hauschild
et al., 2004). DfE together with eco-design was mentioned most often by various
scholars when it came to effective product stewardship strategies (Albino et al.,
2009; Ashby et al., 2012; Bhupendra & Sangle, 2017; Degenstein et al., 2023; Lewis
et al., 2001; Maslennikova & Foley, 2000; Pande & Adil, 2023; Paulraj et al., 2023;
Takhar & Liyanage, 2021; Wong et al., 2012). It includes many of the following
activities which is why it was decided to also use DfE as a strategic pillar.

The main objective of DfE is to design and develop a product that has min-
imal environmental impacts (Bhupendra & Sangle, 2017). The way to achieve this
is manyfold. First, organizations can try to minimize the use of non-renewable
sources and avoid the use of toxic or (potentially) hazardous materials (Bhupen-
dra & Sangle, 2017; Degenstein et al., 2023; Jensen & Remmen, 2017; Lewis et al.,
2001; Snir, 2009; Takhar & Liyanage, 2021; Wong et al., 2012). Second, manufac-
turers can redesign products and processes to make them more environmentally
friendly (Bhupendra & Sangle, 2017; Maslennikova & Foley, 2000; Rusinko, 2007).
Third, the selection and evaluation of renewable sources and environmentally
conscious materials are also an important lever, producers can choose to achieve
DfE (Bhupendra & Sangle, 2017; Lewis et al., 2001; Paulraj et al., 2023; Rusinko,
2007; Wong et al., 2012). This can also include sustainable sourcing of materials
(Degenstein et al., 2023; Lewis, 2016; Pande & Adil, 2023). Fourth, manufacturers
can try to reduce the amount of waste during design, development, or production
phase (Tasaki et al., 2019) and try to reuse and recycle as much as possible (Bhu-
pendra & Sangle, 2017; Degenstein et al., 2023; Jensen & Remmen, 2017; Lewis,
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2016; Paulraj et al., 2023; Wong et al., 2012). According to Snir (2009), to assure
product safety and quality, manufacturers should ensure enough testing is done
during research and development. Another strategic pathway is to adopt a for-
mally developed LCA approach to measure and ensure that the product impacts
can be measured and that the potential product changes are more sustainable
(Ashby et al. 2012; Bhupendra & Sangle, 2017; Degenstein et al., 2023; Fowler &
Hope, 2007; Hart, 1995; Lewis et al., 2001; Lewis, 2016; Lewis, 2019; Paulraj et al.,
2023; Sarkis, 2001). Lastly, organizations can try to apply life cycle design (De-
genstein et al., 2023; Paulraj et al., 2023) and ensure that the products are designed
in a way so that they can be easily disassembled (Lewis, 2016; Paulraj et al., 2023;
Takhar & Liyanage, 2021).

2.3.3 Extended Producer Responsibility (EPR)

The second pillar is EPR. As previously mentioned, EPR is about laws and regu-
lations, specially tailored to the end-of-life of products. Since an array of infor-
mation has been given already in Chapter 2.2.1, the second strategic pillar is held
short. There are two activities an organization can choose to follow. The first one
is ensuring that the organization is complying with current EPR laws (Lewis,
2016). Reasons for that are rather obvious since an infringement can entail great
negative consequences for the organization. Second, organizations can choose to
participate and initiate the development of industry-wide recycling and other
standards (Lewis, 2016; Lewis, 2019). An organization might pursue this strategy
to ensure that it does not have to bear the responsibility of i.e., waste collection
individually but rather that an industry solution is implemented.

2.3.4 Collection & Recycling

The third strategic pillar is about recycling and collection of waste. Although
companies are trying to avoid the use of hazardous materials, it cannot always
be avoided. Therefore, it is imperative that companies who still use hazardous
materials track and recover them at the end-of-life (Lane & Watson, 2012; Snir,
2009). Organizations can also employ a take-back scheme to take back their prod-
ucts once they reach their end-of life (Lane & Watson, 2012; Lewis, 2016; Lewis,
2019; Maslennikova & Foley, 2000; Takhar & Liyanage, 2021; Tasaki et al., 2019).
According to Lewis (2019), there are three types of take-back models.
Industry-led and industry-managed take-back models are the most com-
mon ones and usually involve a group of companies that aim to meet compliance
requirements (Lewis, 2019). Producers can also outsource their take-back model
and oversee it through a logistics company that provides the service in their name
(Lewis, 2019). The third type of take-back scheme is usually initiated on a volun-
tary basis by an entrepreneurial organization to answer a perceived need rather
than a compliance responsibility (Lewis, 2019). According to Degenstein et al.
(2023) and Wyssusek and Avudainayagam (2023), companies can also aim to in-
crease their resource recovery and through that minimize waste going to landfills.



2.3.5 Education

Education is the fourth strategic pillar of product stewardship on functional level
and entails an informative, educational aspect. Since product stewardship is
multi-faceted, bringing awareness, sharing information, and educating stake-
holders is an important endeavor, three main activities have emerged from the
literature review. First, organizations should supply their customers with infor-
mation about the safe use, transportation, storing, and disposal of products (De-
genstein et al., 2023; Jensen & Remmen, 2017; Lee et al., 2015; Lewis, 2016; Sarkis
et al., 2010; Snir, 2009). This could include providing written or visual infor-
mation in the form of videos, labels, or package leaflets. By providing infor-
mation on how to store products, companies can ensure that they do not end up
in the trash because they have gone bad. By providing information about proper
disposal, companies can ensure that customers are aware of the correct form of
disposal. This is especially important if the products are to be returned to the
manufacturer or taken to a take-back system. The second activity under the edu-
cation pillar is the education of suppliers (Lewis, 2016). This can entail bringing
suppliers up to date and educating them about what the organization is looking
for in terms of raw materials, sourcing of materials, standards, goals, require-
ments, etc. Lastly, according to Lee et al. (2015), Rusinko (2007), Sarkis et al. (2010),
and Snir (2009), training employees in sustainability and product stewardship is
an important aspect in ensuring that the respective employees know what is
asked from them. Through knowledge and training, employees might feel em-
powered to do more for sustainability and product stewardship than required by
the existing processes. It can lead to raised awareness and enable employees to
apply their new sustainability and product stewardship knowledge to their daily
work, because, after all, they are usually topic matter experts and know best how
and where to apply and deploy certain activities to achieve sustainability.

2.3.6 Collaboration & Partnerships

The final strategic pillar is collaboration and partnerships. For product steward-
ship to be effective, it needs to be adopted in every function and aspect of the
company, i.e., in the corporate strategy, product design and development, pro-
curement, distribution, etc. (Lewis, 2019). This integration of product steward-
ship in all business aspects requires not only internal cooperation and coordina-
tion but also cross-functional participation and cooperation with external stake-
holders (Hart & Dowell, 2011; Paulraj et al. 2023; Rusinko, 2007; Sarkis, 2001;
Wong et al., 2012). The allocation of responsibilities amongst the many stakehold-
ers can lead to confusion (Thorp et al. in Nicol & Thompson, 2007). According to
Rusinko (2007), this requires various initiatives on different corporate levels. As
previously mentioned, an important prerequisite is the support from top man-
agement (Pujari et al., 2003) which also requires some form of collaboration. As
an example, the redesign of processes and products often requires top manage-
ment support and approval as stated by Rusinko (2007).
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Since companies are increasingly being held accountable for actions from suppli-
ers even though these might be out of control for them, collaboration with sup-
pliers is imperative (Lewis, 2019). According to Degenstein et al. (2023) and Lewis
(2019), collaboration with suppliers is an important cornerstone in the achieve-
ment of many product stewardship objectives, especially in terms of raw materi-
als, material components, or emissions. There are several ways companies can
collaborate and take influence over supplier activities. Firstly, companies can de-
fine procurement standards to which suppliers must adhere to (Lewis, 2019). Sec-
ondly, companies can encourage or demand from their suppliers to practice pol-
lution prevention or product stewardship (Rusinko, 2007). Thirdly, organizations
can jointly develop specific minimum standards or formal codes of practice
agreements with their suppliers to ensure liability and adhering to important reg-
ulations (Fowler & Hope, 2007; Lewis, 2019).

Through product stewardship, organizations are forced to be able to inte-
grate sometimes contradicting perspectives from an array of different key stake-
holders into decisions about research, development, or design of a product
(Fowler & Hope, 2007). It is vital for organizations to actively collaborate with
value chain partners and key stakeholders and engage with them on a meaning-
ful level (Bhupendra & Sangle, 2017). One aspect that was not directly mentioned
in the review of the articles on product stewardship was the collaboration and
forming of partnerships amongst industry peers. However, the collaboration
with industry peers might be implied through the nature of EPR or industry-
initiated take-back schemes.

24 Benefits & Opportunities

Benefits and opportunities that arise through the successful adoption of product
stewardship are manyfold and are presented hereafter. Products can be better
designed and developed, the more information and knowledge manufacturers
receive from external stakeholders earlier in the supply chain (Lewis, 2016;
Paulraj et al., 2023). Receiving knowledge from internal and external stakehold-
ers such as suppliers can lead to enhanced understanding of impacts and process
steps which can turn into additional emissions and impact savings or the reduc-
tion of process steps (Lewis, 2016; Paulraj et al., 2023). According to Hart and
Dowell (2011), since under product stewardship active stakeholder engagement
and management is necessary, “the voice of the environment” is part of the de-
sign and development process which leads to decreases in the products” environ-
mental and social impact. Therefore, the products are more sustainable than be-
fore the use of product stewardship and through redesign of products potential
quality improvements can be achieved (Lewis, 2016; Rusinko, 2007). According
to Baines et al. (2012) and Pande and Adil (2023), product stewardship can also
enhance a product’s productivity, recyclability, disassembly, and disposability.



Through adequate communication of the decreased impacts, it can lead to an en-
hanced company image and green reputation (Ashby et al., 2012; Bhupendra &
Sangle 2017; Degenstein et al., 2023; Lewis, 2016; Pande & Adil, 2023, Rusinko,
2007). Furthermore, it can attract a new customer base through the new-found
green image, product innovation, or lower life cycle costs (Baines et al., 2012; De-
genstein et al., 2023; Hart 1995, Hart & Dowell, 2011; Rusinko, 2007). The green
image can also attract other stakeholders who are interested in environmentally
sustainable products such as additional shareholders, potential employees, etc.
(Degenstein et al., 2023; Rusinko, 2007).

Many scholars agree, that one of the greatest opportunities that can be
achieved through product stewardship is to gain competitive advantage through
strategic preemption (Ashby et al., 2012; Baines et al., 2012; Hart, 1995; Hart &
Dowell, 2011; Lewis, 2016; Pande & Adil, 2023; Paulraj et al., 2023; Rusinko, 2007).
Strategic preemption is about leading change and creating value through being
one of the first ones to move into a certain direction (Hart, 1995; Pande & Adil,
2023). It can be achieved through securing special resources such as green raw
materials, creating new sustainable product standards, or by becoming a front-
runner/ early mover (Hart & Dowell, 2011; Rusinko, 2007). A green product can
also lead to differentiation advantages since the product can be differentiated
through other aspects than simply price or performance (Bhupendra & Sangle,
2007; Lewis, 2016; Pande & Adil, 2023). Another opportunity is being able to
charge more for the products that are produced under product stewardship
(Lane & Watson, 2012). However, this does not necessarily lead to higher profits
as the production, sourcing of the materials, and potential certificates involved
also cost more than under the previous production. Nonetheless, product stew-
ardship can lead to lower life cycle costs through the implementation of sustain-
able design development and stakeholder integration (Baines et al., 2012; Pande
& Adil, 2023). Product stewardship can also be employed to ensure compliance
with regulations and therefore, identifying and mitigating potential liability is-
sues (Lewis, 2016; Snir, 2009). Lastly, it can support the business in exiting a po-

tentially hazardous environment and venture into more sustainable business
branches (Pande & Adil, 2023).

2.5 Drawbacks & Shortcomings

Based on the review of the 39 articles, some drawbacks/ negative aspects regard-
ing product stewardship or the available literature were identified, which are
presented hereafter.

Hickle (2007), states that although there is evidence that product steward-
ship can encourage sustainable design changes, there is an ongoing debate
whether these design modifications are actually triggered through product stew-
ardship or are more likely to be financially or strategically driven. Similarly, De-
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genstein et al. (2023) raise the point of financial dependency of product steward-
ship adoption and sustainability efforts in general. Financial concerns, costs, or
complexity can be seen as barriers to product stewardship. On the topic of fi-
nances, Wong et al. (2012) state that product stewardship causes a counterintui-
tive negative financial impact. Although product stewardship aims at minimiz-
ing waste and improving the use of resources in terms of efficiency, Lewis et al.
(2001) argue that there are restraints in terms of cost savings and pollution pre-
vention/ control. According to Wong et al. (2012), additional costs incur when
reusable packaging needs to be returned to manufacturers. Although product
stewardship can increase recycling rates, it however, according to Nicol and
Thompson (2007), does not reduce consumption or clearly prevent pollution.
Russo and Fouts (1997) use an example from the electronics industry and state
that achieving economies of scale in the introduction state of a new product
through developing environmentally friendly electronics based environmentally
conscious parts is difficult (in Wong et al., 2012, p. 290). Lastly, Bhupendra and
Sangle (2017) criticize the current literature on product stewardship and say that
it fails to include strategic elements to achieve product stewardship goals. Ac-
cordingly, only few articles provide some sort of scaling or measuring.

Although these mentioned drawbacks are valid, I, however, think that they
should not deter from the implementation of product stewardship. The current
set up might not yet be ideal, but it is a step into the right direction when manu-
facturers need to become more aware of their processes, stakeholders, types of
materials that they are using, and what happens to the product once it reaches
the end-of-life stage.



3 CASESTUDY

In this chapter, the case study for this thesis is further outlined by introducing
the case study organization and case department. Firstly, the case study organi-
zation is introduced. Information is shared about the organization’s overall sus-
tainability activities as well as how and where product stewardship is located.
Secondly, the case department, a device and packaging development department,
is further introduced and more information about the specific case and its current
challenges are given.

Since this case study is conducted under a high-level anonymity agreement,
the case study organization and case department can only be partially presented
to ensure the necessary level of anonymity. Therefore, the name of the case com-
pany, cannot be mentioned. For the remainder of this thesis, the overall organi-
zation is therefore referred to as either case organization or case company. Simi-
larly, the concerned device and packaging development department is referred
to as either synergy or case department.

3.1 Case Study Organization

The case organization is a global multinational public pharmaceutical company,
belonging to the top ten pharmaceutical companies worldwide (Burke, 2023). The
organization is part of the Dow Jones Sustainability World Index, Science Based
Targets Initiative (SBTI), and has some of its pharmaceutical laboratories certified
with the My Green Lab Certification from the UN’s Race to Zero campaign. In gen-
eral, sustainability has a high priority in the company and is also anchored as one
of the top values in the corporate culture. The organization is also known for its
corporate philanthropy program and has a dedicated corporate sustainability
strategy.

One theme within the corporate sustainability strategy is the adoption of
product stewardship for all new products during the development phase. The
organization has time-bound goals to measure and improve the footprint of its
existing products and aims to apply the learnings to its greater product portfolio
on practical, departmental-level. The measuring of the products is done through
its own product stewardship performance (PSP) tool and encompasses eight dif-
ferent stages from customer needs to manufacturing and production to product
usage, and finally disassembly and disposal. Product stewardship at the case or-
ganization is defined as actions taken to ensure that the drug and diagnostic
products are developed, used, and managed in a responsible manner throughout
their entire life cycle (Case Organization, n.d.). According to the corporate prod-
uct stewardship strategy, every department along the life cycle phase of the case
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company is responsible in adhering, following, and implementing the product
stewardship principles.

3.2 Case Department

In this thesis, the focus is on a specific department within the case organization.
The case department or synergy is a department responsible for the development
of pharmaceutical devices and packaging. Its objective is to develop effective
pharmaceutical packaging and devices for future medicines to ensure the drug
products are protected, secured, and designed to have the smallest possible en-
vironmental footprint.

There are three different types of pharmaceutical packaging for drug prod-
ucts: primary, secondary, and tertiary packaging. Primary packaging refers to
packaging which is in direct contact with the drug product such as vials, blisters,
or bottles (Ibrahim et al., 2022; WHO, 2002). For primary packaging, the case de-
partment designs vials, blisters, glass bottles, and combination products. Second-
ary packaging entails packaging that encloses both the drug product and the pri-
mary packaging. It provides additional protection and serves to inform the pa-
tient about the dosage regimen, potential side effects, storage conditions, and the
specific labeling and identification of the product (WHO, 2002). Under secondary
packaging, the case department develops cardboard boxes, and trays containing
all relevant information as well as the respective product’s branding and corpo-
rate logo Tertiary packaging is used for shipping and transportation purposes
such as cardboard boxes, pallets, and shrink films (WHO, 2002).

The case department’s device products are about safe drug delivery. This
entails the design and development of medical devices that either support the
drug delivery or are the “container” through which patients take the medication.
The devices range from ancillary/ supporting devices to injectable devices. Ex-
amples for ancillary devices are vial adapters, minitablet dispensers, measuring
cups, needle safety devices, or oral dispensers. Examples for injectable devices
are auto-injectors and variable dose injection devices.

The case department is compiled of eight different teams, which are re-
ferred to as chapters and employs 120 people. These chapters are process engi-
neering (DA), product care (DC), device engineering (DE), human factors engi-
neering (DH), device and packaging engineering synthetic molecules (DM),
packaging engineering (DP), primary container engineering (DS), verification en-
gineering (DV). Overviewing these eight chapters is the enabling circle (EC). The
chapters have differing objectives and tasks during different stages of the devel-
opment of pharmaceutical packaging and devices. Therefore, the individual
chapters’ contribution to product stewardship differs. However, as stated in the
corporate strategy for product stewardship, each department/ chapter is respon-
sible in adhering and following the principles and trying to minimize the prod-



uct’s footprint (Case Department, n.d.). Therefore, it is important that each chap-
ter is aware of product stewardship and plays their part in adopting product
stewardship practices. However, from initial meetings with the two case depart-
ment supervisors for this thesis, it has become evident that perhaps not all chap-
ters are yet familiar with the concept of product stewardship.

The biggest challenge of the case department is that it lacks the time and
knowledge to properly introduce and adopt it. However, this does not mean that
there are no sustainability projects. On the contrary, the case department has var-
ious sustainability projects ongoing that go into the direction of DfE; investigat-
ing sustainable fibers and how pharmaceutical packaging and devices can be de-
signed in a more environmentally friendly way. The case department does its
own LCA assessments and has people that drive the topic of sustainability within
and outside of the case department. Recently, a guideline regarding sustainable
design development was introduced to the department. It is yet unclear however,
how many people from the case department are following this sustainable design
guide. Furthermore, each year, the department recruits at least one thesis student
to write their thesis about a sustainability topic the case department wants to
know more about or needs to find a solution to. This is also the case for this cur-
rent thesis and the reason for my hiring to the case department. As previously
mentioned, I have two case department supervisors. The term “case department
supervisors” refers to the two people that are supervising me during my employ-
ment with the case company. These supervisors are supporting me through shar-
ing insights on the case department, the case department’s work around device
and packaging development, and overall onboarding to the case organization.
Additionally, they are the topic providers for this thesis, so they ensure that my
research overall matches with the case department’s expectations and problem
statement. According to the research questions in Chapter 1.2, my main objective
is to investigate how a product stewardship strategy for the case department can
look like so that the department is strategically positioned to ensure adoption,
contribution, and fulfillment of the overall corporate product stewardship strat-
egy of the case organization.
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4 DATA AND METHODOLOGY

This chapter focuses on the empirical part of doing research. Since the goals of
this study are manyfold, a sequential mixed method design of first doing quan-
titative research followed by doing qualitative research (QUAN — QUAL) is
used as methodology. In this chapter, the quantitative and qualitative methodol-
ogies including the research design are introduced. The research design includes
aspects of case study research, characteristics, and reasoning for choosing a
mixed method approach, and the description of what method triangulation en-
tails. Since this research uses a QUAN — QUAL approach, first the quantitative
methodology is explained by sharing insights into the survey questionnaire, sam-
pling process, the data gathering, as well as the data analysis. This is followed by
explaining the approach for the qualitative methodology which includes the rea-
soning behind choosing semi-structured interviews, the interviewee selection,
the design of the semi-structured interview questionnaires, the data gathering, as
well as how the interviews were conducted, transcribed, and analyzed

4.1 Research Design

In this section, the research design is explained. Firstly, general insights into ex-
ploratory research, case study research and the reasoning for choosing this re-
search design are given. This is followed by explaining the approach of utilizing
mixed methods and sequential method triangulation in this thesis.

Although product stewardship seems to be on the rise in the pharmaceuti-
cal industry with big corporations like Bayer, Eli Lilly, Johnson & Johnson, Roche,
or Bristol Myers Squibb all committed to having deployed such a strategy, little
to no information can publicly be found from scholars or the respective compa-
nies themselves about how product stewardship can look like on functional level,
especially for developing pharmaceutical packaging and devices. Therefore, it is
crucial to develop a better understanding of the overall topic. Thus, an explora-
tory research design has been chosen. According to Hair et al (2015), exploratory
research is meant to discover new themes, ideas, or relationships and is often
performed when there is little pre-existing information concerning a topic. This
is applicable to this thesis, as there is lacking knowledge regarding the current
situation of how far and successful the case department has been in terms of
product stewardship integration and how the overall corporate product steward-
ship strategy is meant to be applied on functional level. Therefore, new data
needs to be collected, which is called collecting primary data (Eriksson & Ko-
valainen, 2008). According to Eriksson and Kovalainen (2008), when collecting
primary data, the researcher must decide on the method of data collection, while



the research questions play a crucial role. In this case, looking at the research
question, the overall goal of my study seems multi-faceted.

First, the research questions deal with a specific case, which is tailored to a
case department. Scholars call this case-study-specific research (Eriksson & Ko-
valainen, 2008; Robson & McCartan, 2016). Case study research deals with the
construction of a case within a context and the research questions being related
to the understanding and solving of that case (Eriksson & Kovalainen, 2008; Rob-
son & McCartan, 2016). According to Eriksson and Kovalainen (2008) and Robson
and McCartan (2016), case study research should be understood rather as a re-
search approach or strategy than a method. Yin (2009) argues that it is a suitable
approach, especially for exploring the social world with unclear boundaries re-
garding the phenomenon. Therefore, case study research is also applicable for
this research purpose since the idea is to investigate how a focused product stew-
ardship strategy for a specific design and development department of pharma-
ceutical devices and packaging should look like. Since case study research is a
rather flexible research approach (Robson & McCartan, 2016), the research design
of this study is also flexible. However, because of its high flexibility and depend-
ability on context, one important aspect of case study research is that it cannot be
generalized and populated onto a wide mass (Eriksson & Kovalainen, 2008).

Second, before the product stewardship strategy can be developed, I first
need to assess the current situation at the case department itself. On first glance,
this may not seem straightforward as the current situation does not appear to
have anything to do with how the case department is situated. However, in order
to tailor the later developed strategy to the case department, I need to know the
current situation, challenges, and opportunities regarding product stewardship.
To do this, I need to hear as many voices and opinions from the case department
as possible to get as close of a picture as possible of the current situation. How-
ever, for the actual strategy itself I cannot want to hear perhaps biased or unin-
formed opinions of everybody, but rather hear the opinion of topic matter experts.
Since these two situations are contradictory, it becomes evident that a different
methodology is needed for each scenario. For scenario No. 1, since as many peo-
ple as possible need to be asked about their opinions on the integration of product
stewardship at the case department in order to obtain as realistic a picture as
possible, qualitative methodology seems to be well suited. For scenario No. 2, on
the other hand, qualitative interviews with topic matter experts seems more ap-
propriate. The combination of using quantitative and qualitative research meth-
ods within a research project is called “mixed methods”. According to Morse and
Niehaus (2016, p. 9), “mixed methods design refers to the use of two (or more) research
methods in a single study, when one (or more) of the methods is not complete in itself”.
This statement is applicable to the two scenarios in this study. Choosing an only
quantitative or qualitative approach to answer both scenarios would not be well
suited as potentially important information could not be recorded, biasing the
data gathering process. By using two different research methods, research gaps
can be filled through the collection of more holistic information, making the
study more extensive (Kelle 2022). According to Morse and Niehaus (2016), the
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combination of using qualitative and quantitative methods is the most difficult,
compared to using two or more qualitative or quantitative methods, as the mix-
ing of paradigms means that the researcher needs to use contradictory rules and
assumptions for investigation. Although I am aware of the difficulties of using
both quantitative and qualitative research and the effort that goes into doing two
different sub-studies, I am following the procedure of how to best answer the
research questions of this thesis, as stated by Eriksson and Kovalainen (2008), and
this seems to be doing both a quantitative and qualitative sub-study. Since the
two sub-studies are done sequentially, researchers such as Hair et al. (2019) speak
about sequential method triangulation. I first need to assess the current situation
before I can gather more information about how a tailored product stewardship
strategy can look like for the case department. Therefore, I am depending on the
tindings from the quantitative sub-study before I can start with the qualitative
sub-study. Morse (1991) states that sequential method triangulation is the ap-
proach where the usage of one method’s results is used as an essential prerequi-
site for the planning of the next. According to Morse (1991), the first step in se-
quential method triangulation is to establish if the research problem is of primar-
ily qualitative or quantitative nature. The characteristics of a qualitative research
problem are that the research concept is immature due to a lack of theory, and/
or there is an assumption that the available theory may be inaccurate, and/ or
the nature of the phenomenon might not be suited for quantitative research, and/
or there exists a need to describe the phenomenon and develop theory (Morse,
1991). Since this research project fulfils more than one of those characteristics, it
can be argued that the research problem must be primarily qualitative. Therefore,
the main method for this study is of qualitative nature and the quantitative
method is used as a prerequisite, utilizing three phases (Ivankova & Stick, 2007).

To summarize, this research design is of exploratory and case study nature,
utilizing a mixed methods approach as well as sequential method triangulation.
The research is divided into three phases. In the first phase, a quantitative survey
is done. In phase two, qualitative semi-structured interviews follow. An integral
part of doing quantitative and qualitative sub-studies in one overall study is the
alignment and combination of the results of these individual phases and their
interpretation (Ivankova & Stick, 2007). In this thesis, this is done in the third
phase, where the findings from the two previous phases are linked together. This
mentioned data and methodology procedure is visible in Figure 2. Followingly,
the first two phases are further explained. The third phase is visible in Chapter 6.



- - Receiving strategic insights - Google Forms survey with 14 main - Numeric & textual data
P St W T Dl Crlznnnr - High resIgJonse rflz of p%ihrl:icipants ques%ions and several subquestions
H (Pulse survey) - N=120
A 4
S [ - Getting the “pulse” of the department - Data screening - Current situation of department
QUANTITATIVE Data Analysis regarding product stewardship - Descriptive statistics - Results quantitative sub-study
E - Answering of the quantitative research - Answering of quantitative research
= T g questions questions
1 QUALITATIVE S !J'!dy' - Definition of sampling choice for semi- - Developing interview questions - Interview questionnaires ready
Selection and acquisition of structured interviews Pretest of interview questions Selection of interview partners from

interviewees and development of
semi-structured interview
questionnaires

QUALITATIVE Data Collection
(14 semi-structured interviews)

QUALITATIVE Data Analysis

Integration of Findings

Figure 2: Research design overview



33

4.2 Quantitative Methodology

This section aims to introduce pulse surveys as a quantitative method, followed
by the sampling and data collection approach. Lastly, more details about the data
analysis are given. The quantitative methodology is based on a pulse survey that
investigates the current level of how product stewardship is known, imple-
mented, and used within the case department. The research questions are:

A. What is the current level of awareness and engagement for product stewardship
within the case department?

B. What can significantly impede/facilitate the further implementation of product
stewardship within the department?

4.2.1 Pulse Survey

In quantitative data gathering, researchers collect data by using structured ques-
tionnaires or observation guides (Hair et al., 2019). These questionnaires are con-
venient when data from a large number of individuals needs to be collected in a
quick and convenient manner (Eriksson & Kovalainen, 2008). This is also the rea-
son a structured questionnaire was chosen for the evaluation of the current situ-
ation in this thesis, as the aim is to obtain answers from as many employees of
the case department as possible, which is why it can be classified as an employee
survey (Huebner & Zacher, 2021). One form of employee surveys are pulse sur-
veys, which are intended as short and timely indicators to get the “pulse” of an
organization and can provide increased flexibility and insights at strategic level
(Allen et al., 2020; Garg et al., 2021). Because of their flexible nature and their
“pulse” indication, I decided to use a pulse survey for this present case study.

The survey is done in the first phase of the empirical data gathering. The
findings of it will function as the base for the qualitative research in the second
phase. Since the survey uses not only closed questions but also open-ended ques-
tions which are of qualitative nature, the nature of the survey is not strictly quan-
titative but a mix of qualitative and quantitative. This special mix of disciplines
and questions is addressed in the data analysis section. The reason for including
open-ended questions is that biases can be avoided, and it can be ensured that all
possible response options are included (Schuman & Presser, 1979). According to
Singer and Couper (2017), open-ended questions can provide vital information
that closed questions cannot provide as these questions offer better understand-
ing of reasons, testing of methodological theories and hypotheses, encouraging
of honest answers, and opportunity for giving feedback, which is the exact in-
tended outcome for those specific questions in my survey questionnaire.



4.2.2 Sampling Process

The quantitative data gathering is based on an online self-completion survey. The
sampling process followed the procedure established by Hair et al. (2019). First,
the target population needs to be identified before choosing a sampling frame,
and the method of sampling (Hair et al., 2019). For this thesis, the target popula-
tion is all employees working in the case department which is also the common
characteristics. When sending out the survey, the case department had 120 em-
ployees (N=120). As a sampling frame, the whole case department was chosen.
Reason for that is that the strategy will affect the whole department. It is, there-
fore, necessary to receive feedback from as many case department employees as
possible to be able to assess the situation as close to reality as possible. The col-
lection of data from all members of a target population is called a census (Hair et
al., 2019). Since a specific sampling frame does not need to be selected in a census,
there is no need to establish a method of sampling.

4.2.3 Data Collection

The data collection process for the survey is split into four stages. An overview
of those four stages is visible in Table 1 and described subsequently.

Table 1: Overview and timeline of pulse survey

Overview & Timeline of Pulse Survey

Phase Activity Time
Designing the questionnaire and goal setting March 15, 2023
o First qraft sent to case department supervisors, in- | o e h 2023
tegration of feedback, survey creation
Final adjustments before pre-tests April 4, 2023

Creating awareness for the survey in the chapters | April, 2023

Preparation Pretesting the survey April 5, 2023

Integration of feedback from pretesting April 11, 2023
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The planning phase for the survey started with setting the aim for the survey and
developing the questionnaire in English language, as this is the main language in
the department. After submitting the questionnaire draft to the case supervisors
and receiving their feedback, improvements were made accordingly. The survey
was created in Google Forms; the main survey tool used at the case organization.
Since it was important to receive honest and raw responses, the survey mode was
set to anonymous. The questionnaire, visible in Appendix 1, consisted of 14 main
questions. Depending on the answer given, follow up questions for clarification
appeared. For the questions where the respondents needed to rate a statement,
an ordinal Likert scale of five points was used. Likert scales are used when the
goal is to measure the respondent’s attitudes and opinions about a particular
topic (Ruel et al., 2016). Ordinal refers to the level of agreement, going from least
amount to most amount of agreement (Sapsford, 2007). The reason for choosing
a five-point scale instead of a seven-point scale was, that although with a seven-
point scale finer differences in judgement can be made, it however can be more
difficult for respondents to distinguish the differences between the categories
(Moors, 2008; Sapsford, 2007). Therefore, to simplify the answering process for
the respondents and to ensure a common understanding of the categories, a five-
point scale was chosen. The survey started with an introduction about the thesis
and contained data privacy information.

The preparation phase involved three main activities. First, to generate as
many responses as possible awareness needed to be created in the chapters. This
was done by contacting the responsible chapter leads to inform them about the
upcoming survey and asking the leader to inform their chapter members to par-
ticipate. Second, the online survey was pretested. Pretesting is an approach to
determine the problem areas of a survey, reduce complexity for the respondents,
determine if respondents interpret the questions correctly, and to ensure that the
technical setup works (Ruel et al., 2016). According to Weichbold (2022), pretest-
ing is especially done in quantitative research as a quality control. Subsequently,
the feedback from the pretest needs to be incorporated into the final version of
the survey (Ruel et al., 2016). Therefore, pretesting and the integration of pretest-
ing were planned action steps done during the preparation phase. According to
Ruel et al. (2016), a survey should be tested on 12 to 50 people, but they also state
that one person is better than no person pretesting a survey at all. Since there was
some time constraint, I decided to pretest the questionnaire on only three people
and integrate their feedback into the final survey.

On April 12, the actual data gathering started with the go-live of the survey.
After a week, I reminded the employees of the synergy how vital their survey
participation is during a department synergy meeting. A few days later, a final
reminder was sent to boost participation once more. In the end, 56 people partic-
ipated in the survey, which equates to a response rate of 46.7%.

In the last phase, the data of the survey was analyzed. This was done sim-
ultaneously while designing the questionnaire for the qualitative part. Therefore,
there is some overlap between the quantitative and qualitative sub-studies.



4.2.4 Data Analysis

Since the pulse survey had two main categories of answer possibilities - numeri-
cal and textual, the analysis needs to use means of both quantitative and qualita-
tive research. Because of the survey’s nature and since the survey was predomi-
nantly done as a prerequisite for the semi-structured interviews, the data analysis
for the quantitative survey part is only of descriptive statistical nature. For that
reason, the analysis and calculations were done purely in Excel - using Pivot ta-
bles and other functions. Before the analysis could start, the raw data first needed
to be prepared. This included the correction of typographical errors and checking
for data gaps. The pre-analysis showed that some questions were left blank. Since
missing data can impact the validity of the findings, the respective questions
needed to be assessed. The assessment showed that only the last three questions,
where respondents needed to write their own answer, had some gaps. According
to Hair et al. (2019), there are two approaches for dealing with missing data,
whereas one approach can only be done with numerical data. Therefore, the only
available approach was to identify the share of missing data for each question. If
the share exceeds 15% or more, these respondents should be eliminated from the
analysis. For two out of three questions under examination, only two respond-
ents' answers were missing which accounts to only 3.5%. For the last question,
there were 36 missing answers, which is clearly over the 15% share. However,
since this closing question was not mandatory to answer, a low response rate was
already anticipated during the questionnaire development.

The main analysis focused on gaging the current situation in the case de-
partment regarding product stewardship, comparing the overall responses, and
trying to identify significant differences between them. The comparisons were
made using the background questions about the case department - question 1 to
3b to make sense of the different responses. As mentioned, for the main quanti-
tative data analysis, descriptive statistics was used. Descriptive statistics is often
used to create an understanding of the data (Hair et al., 2019). By visualizing the
data through frequency distributions, histograms, pie charts, etc. the data is of-
tentimes easier to interpret (Hair et al., 2019). For the questions that were of qual-
itative nature, conventional content analysis was used. Conventional content
analysis can be used as a quantitative or qualitative method of data analysis that
can be applied to textual data which is not just interviews (Mayring, 2000; Rob-
son & McCartan, 2016). Instead of using predetermined, theory-based categories
and concepts, the researcher creates the categories that emerge from the data it-
self during data interpretation (Kuckartz, 2019; Mayring, 2000). This approach is
called data-driven ‘inductive” development of categories (Fenzl & Mayring, 2022;
Kuckartz, 2019; Mayring, 2000). According to Hsieh and Shannon (2005), quali-
tative content analysis is used when there is a scarcity of existing literature on the
phenomenon and is especially suitable for case study research (Kohlbacher, 2005).
The workflow for conducting the content analysis in this thesis consisted of 5
steps and was based on Kuckartz (2019). The first phase involved intensive read-
ing and familiarization with the gathered data from the survey. Then, a coding
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framework was created. Third, the data is coded accordingly before being ana-
lyzed in a fourth step. Finally, the content analysis is presented. To ensure that
the categories chosen were clear and understandable, the content analysis was
presented to the two case supervisors for approval/disapproval. This workflow
of the first four steps was repeated several times before the outcome was pre-
sented to the case department supervisors. After reviewing and implementing
their feedback, the workflow was worked through a final time before the final-
ized content analysis was completed and documented accordingly.

4.3 Qualitative Methodology

This section introduces the topic of semi-structured interviews and why they
were chosen, the procedure for defining the interviewing fields and development
of interview questionnaires, as well as the interviewee selection. Additionally,
the data collection and data analysis approaches are explained.

The qualitative sub-study is based on semi-structured interviews. The sub-
study aims to further develop the insights generated from the quantitative anal-
ysis and to receive topical insights into; potential facilitating factors and road-
blocks in the integration of product stewardship, best practices and good exam-
ples of role model pharmaceutical companies, important sustainability regula-
tions that could influence a product stewardship strategy, general idea screening
of strategic pillars, market insights into the pharmaceutical device and packaging
market, and general improvement areas for the case department. These themes
were derived from the overall research questions of this thesis as well as the find-
ings from the pulse survey.

4.3.1 Semi-Structured Interviews

Qualitative research is used to discover novel phenomena and to build on exist-
ing knowledge in context-specific settings (Hair et al., 2019). There are two broad
approaches to collecting qualitative data - observation and interviews. Semi-
structured interviews were chosen as the data collection method for this study
because observation or a quantitative approach seemed inappropriate for the
goal of this sub-study and because interviews were deemed most appropriate for
answering the research questions. Another reason was, that according to Hair et
al. (2019), interviews are particularly suitable when dealing with sensitive or
complex issues where a lot of elaboration is necessary. Semi-structured inter-
views were chosen, as they can be used to study both “what” and “how” ques-
tions (Eriksson & & Kovalainen, 2008). According to Eriksson and Kovalainen
(2008), an advantage of semi-structured interviews is that through their semi-
structured nature, there is a somewhat systematic approach. However, the re-
searcher still has the opportunity to adjust the wording and order of the questions,
being able to adapt to each interview scenario, which is not possible in structured



interviews. However, a disadvantage is that if the interviewer keeps too close to
the preplanned questionnaire, important topics could be missed as there is little
space for them to be naturally raised (Hair et al., 2019).

The semi-structured interviews are done in the second phase of the data gather-
ing. The development of the interview questionnaire as well as the interviewee
selection rely on the findings from the pulse survey. There is some concurrency
between analyzing the pulse survey and the development of the questionnaire
and interviewee selection.

4.3.2 Interviewing Fields & Interview Questionnaires

The primary qualitative data gathering is based on semi-structured interviews of
topic matter experts. The aim of the interviews is to receive topical insights and
do some idea screening. Since the current field of research is relatively broad and
to obtain as many insights as possible, four areas were identified in which experts
needed to be interviewed. The area of ‘device development” and “packaging de-
velopment” are obvious topic areas, since this thesis deals with designing a strat-
egy for the sustainable development of pharmaceutical devices and packaging
and therefore, experts from that area are needed to be interviewed. The topic of
‘sustainability” is also an area that was clear almost from the beginning of this
research that it is going to be important to interview experts with pharmaceutical
sustainability knowledge. The last area, ‘leadership’, however, only emerged af-
ter combining the knowledge from the literature review and the results of the
pulse survey. From the literature review, leadership was evident as an important
prerequisite for enabling product stewardship strategies. However, the need to
interview leadership experts only really became evident after analyzing the pulse
survey. The topic got mentioned in several ways; praising and criticizing the cur-
rent leadership efforts on the topic of sustainability integration within the case
department. Therefore, it became evident to include experts from that area to re-
ceive more insights.

As mentioned, the results of the survey functioned as a basis for designing
the interview questionnaires and the selection of the interviewees. For each in-
terviewing field a specific semi-structured questionnaire was designed, visible in
Appendix 2. The questionnaires were designed in English to ensure rigor of find-
ings (McKenna, 2022). Additionally, it is also to avoid unconscious bias arising
from translating concepts which may not be directly translatable into English lan-
guage such as metaphors or jargon (McKenna, 2022). The interview question-
naires are utilizing mainly open-ended questions. However, for some questions
quantitative rating questions are used to rate statements. The reason for using
quantitative questions in qualitative semi-structured interviews is that it makes
the respective answers better comparable (Frels & Onwuegbuzie, 2013). Accord-
ing to Frels and Onwuegbuzie (2013), combining qualitative open-ended ques-
tions with quantitative instruments such as Likert scales allow researchers to fur-
ther contextualize the qualitative interview responses. Additionally, this mixed
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methods approach can enhance both legitimation and representation of the phe-
nomenon of interest (Frels & Onwuegbuzie, 2013). Each questionnaire consists of
three sections. In the first section, identical in all four questionnaires, the aim is
to break the ice and receive general insights into the topic of sustainability and
product stewardship, the experts” understanding of it, and their contribution to
sustainability integration at the case organization. The second part of the ques-
tionnaires is topic specific and deals with questions that are related to the respec-
tive field. The third section, identical in all four questionnaires, is about closing
the interview and giving the experts the chance to clarify or add additional infor-
mation they view important. The interview questionnaires are prepared to be an-
swered within a timeframe of 20-45 minutes, due to the restricted availability of
the interviewees and contain around 15 questions. The questionnaires were pre-
tested on three people, following the process after Weichbold (2022) for qualita-
tive questionnaires.

4.3.3 Interviewee Selection

Since this research is of case study nature, only employees of the case company
were interviewed as it was believed that this would provide the best insights for
the case department's product stewardship strategy. The process for the inter-
viewee selection and execution of the interviews is described subsequently.

The objective was to interview at least two experts from each field to achieve
some balance. The interviewee selection was based on their respective roles and
was done in collaboration with the two case department supervisors. The inter-
viewees were contacted by email Mid-May which contained background infor-
mation about the research project and why their expertise is needed to be inter-
viewed in June. Once they agreed, an invitation was sent for either a face-to-face
interview or an online virtual interview. The experts in device and packaging
development were selected based on their current role and needed to have a
strong interest in sustainability and already have done some sustainability pro-
jects for sustainable device development/ packaging development. The leader-
ship experts were people in a leadership position within the case department as
either synergy lead over the case department or as chapter lead. The sustainabil-
ity experts were chosen based on their function in the case company. Since the
survey showed that a closer collaboration with people from the Safety, Security,
Health, and Environmental Protection Department (SHE) is desired, two SHE ex-
perts were chosen to be interviewed. Additionally, four other sustainability ex-
perts were selected, all with a background or relation to product stewardship. In
total, 14 experts agreed to be interviewed. Since the interviewees were promised
confidentiality, no detailed information or name can be given other than their
position. To differentiate and trace the interviews, codes and numbers were given
instead - device development (D), packaging development (P), leadership (L),
and sustainability (S). Table 2 summarizes the 14 interviews.



Table 2: Details & characteristics of interviewees

Semi-structured Expert Interviews Overview:

No |ID | Expertise Position Date | Length
1 D1 | Device Development Device Engineer June13 | 40 min
2 D2 | Device Development Device Engineer June 14 | 42 min
3 L1 | Leadership Synergy Lead Device & Packag- | June13 | 19 min
ing Development
4 L2 | Leadership Packaging Engineering Lead June 15 | 40 min
5 L3 | Leadership Verification Engineering Lead June15 | 28 min
6 L4 | Leadership Device Engineering Lead June 16 | 19 min

4.3.4 Data Collection

The 14 interviews were all conducted in June 2023. Before starting each interview,
the interviewee got asked for consent to record the interview. Additionally, the
interviewee received information about data protection and the confidential use
of their data (Glaser & Laudel, 2009). The interviews started with an explanation
of the topic and a description of the objectives of the thesis, followed by an ice-
breaker question and ended with the question if the interviewee had anything
else they would like to mention (Gldser & Laudel, 2009). The interviews were
conducted following the semi-structured questionnaires. In some of the inter-
views, as it is the case in semi-structured interviews, additional questions were
added during the conversation, and sometimes questions were skipped. The data
records consisted of audio recordings and notes taken during the interviews
(Glaser & Laudel, 2009). After each interview, the interview was transcribed and
added to the data analysis.
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4.3.5 Data Analysis

For the data analysis of the 14 interviews, the recordings were transcribed using
the software Good Tape. To assure the promised data privacy for the individual
interviewees and case company, the transcripts are not included in the appendix
and personal information was anonymized. The transcripts were analyzed using
the web-based software QCAmap by Fenzl and Mayring (2020). Reason for
choosing to analyze the transcript with QCAmap was that, first the software was
freely available and relatively intuitive to use. Secondly, the software allowed for
a better overview and marking of the themes. Lastly, as both Fenzl and Mayring
are experts in the field of qualitative research, I trusted their expertise in design-
ing a software that meets the needs for qualitative data analysis.

For the analysis itself, it was contemplated between choosing thematic anal-
ysis or inductive content analysis. In thematic analysis, the researcher analyzes
the data sets and aims to identify themes, codes, and patterns in the data (Braun
& Clarke, 2006; Hair et al., 2019; Nowell et al., 2017). Thematic analysis can fur-
ther be used to understand the relationship between themes and how they man-
ifest themselves in the data and can generate new insights about a particular phe-
nomenon through developing a concept or theory around the found themes and
patterns (Nowell et al., 2017). Inductive content analysis was already described
in Chapter 4.2.4 and therefore, is not further explained here. The decision for
choosing either approach was based on the fact that some studies indicate that
thematic analysis is more suitable for examining novel phenomena. Because of
the characteristics of thematic analysis, the characteristics of this study, and be-
cause Braun and Clarke (2006) recommend thematic analysis to novice research-
ers, thematic analysis was chosen as data analysis method over inductive content
analysis. For the analysis itself, the transcripts were first read and reread to make
sure that I understood and generally knew the content (Robson & McCartan,
2016). The transcripts were then analyzed by identifying characteristics and gen-
erating codes to passages of text. According to Nowell et al. (2019), coding allows
researchers to focus on specific data characteristics. As a next step, the gathered
codes were grouped, and themes were searched between these codes. This pro-
cedure continued until no more codes, categories and topics emerged and every-
thing was grouped and labelled. During the data analysis process, it was vital to
keep the goals of this research in mind.



5 RESEARCH FINDINGS

In this chapter, the research findings of both the quantitative and qualitative data
gathering are presented. The presentation of findings, as previously mentioned
according to the research design, is done separately for each method. First, the
tindings from the pulse survey are presented. These findings are setting the scene
and are giving insights into how far product stewardship is currently integrated
at the case department and how familiar the employees of the case department
are with the topic. Based on the outcome of those findings, the qualitative inter-
views were conducted. The findings of the interviews, which were analyzed by
doing a thematic analysis, are presented in a second section of this chapter.
Through the thematic analysis, eight possible strategic pillars and themes for the
case department’s new product stewardship strategy emerged. Each possible
strategy theme is presented separately and is enhanced with direct quotes from
the interview transcripts.

51 Quantitative Findings

This section covers the findings of the previously conducted analysis for the
pulse survey. In order to present the findings, it is necessary to first revisit the
aim of the survey. Second, key characteristics of the survey are presented such as
overall participation rate, chapter participation rate, and what those numbers al-
ready indicate. Followingly, the main findings from the survey are presented. To
assess the current situation of product stewardship integration at the case depart-
ment, all asked questions in the survey play together to give an idea of what the
situation looks like. These findings are split into three sub-sections. First, the case
department’s employees’ current level of awareness and engagement for product
stewardship, second the employees” perception about the case department, and
lastly, the combination of both sections to assess what the current situation re-
garding product stewardship integration at the case department looks like.

5.1.1 Background Information

The goal of the pulse survey was to assess the current situation of product stew-
ardship in the case department by identifying chances and roadblocks for its fur-
ther implementation. This was done by asking the case department employees
about their professional connections and knowledge about product stewardship
and to receive more strategic insights into the case department in general. By
asking the case department employees a mix of questions regarding the case de-
partment itself but also about their personal awareness, knowledge, and interest
in product stewardship, I was hoping to get a sense of their general attitude re-
garding the topic of product stewardship, which can create valuable insights to
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consider also later on during the development of the strategy itself. For example,
it could indicate how much groundwork needs to be done to ensure that there is
a common knowledge about product stewardship which can support the imple-
mentation and acceptance of strategy.

The survey was sent to the 120 employees of the case department and was
answered by 56 employees which equates to a response rate of 46.7%. Employees
from all eight chapters participated in the survey, however, the individual par-
ticipation rate of the chapters differs greatly. As visible in Figure 3 the chapter
participation ranges from 2% to 19.6%, however, the participation rate of the in-
dividual chapters ranges from 29% to 100%. The survey as well as informal talks
with various chapter employees indicate that there seems to be a correlation be-
tween the individual employee’s perceived influence of the chapter to signifi-
cantly impact the physical product along the design and development process
and the active participation in the sent pulse survey. For chapters that come later
in the process or that do not have anything to do with the design of the physical
product, such as DH, DA, or DC, less than 35% of chapter employees participated
in the survey. This could possibly be an indicator that perhaps not all chapters
are equally aware or engaged when it comes to the topic of product stewardship.
However, that is not for certain, but only an observation.
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Figure 3: Survey participation distribution
5.1.2 Current Level of Awareness & Engagement: Employees

To summarize the main finding already in the beginning; there are great differ-
ences among the individual chapters and individual case department employees’
level of awareness and engagement regarding product stewardship.

On one hand, there are over 62% of employees who, when it comes to prod-
uct stewardship and sustainability in general, are highly engaged and motivated.
They seem to have a vast interest and knowledge about product stewardship and
take various measures to include product stewardship considerations in their job.
These considerations range from staying updated regarding sustainability regu-



lations (4-times mentioned), sustainable product design choices (11-times men-
tioned), sustainable alternative material selection (11-times mentioned), avoid-
ing/ reusing/ recycling of materials and products (8-times mentioned), or doing
life cycle assessments (8-times mentioned). Out of all the survey participants, 44 %
mentioned that they currently have sustainability and product stewardship-re-
lated goals in their yearly performance evaluation. These goals are pretty similar
with what was previously mentioned as product stewardship considerations
taken during their job. Out of the 56% that do not yet have such a goal in their
yearly performance evaluation, 64% wish to have such goals in the future. More
than 83% of survey participants are familiar with the tools and initiatives regard-
ing sustainability and product stewardship. As visible in Figure 4, the three ini-
tiatives that were mentioned the most are projects regarding take-back programs
and recycling (12-times mentioned), life cycle assessment (12-times mentioned),
and material selection of products (10-times mentioned). Similarly, the most
mentioned known tools are the PIQET LCA software (32-times mentioned), the
LCA Center of Excellence (28-times mentioned), and with 24 mentions the sus-
tainable design guide and the internal Eco Alliance circle.

Awareness of sustainability/ Product Stewardship initiatives and tools
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Figure 4: Awareness of initiatives and tools

Although there seems to be a high awareness regarding tools and product stew-
ardship initiatives as well as many employees already contributing to sustaina-
bility and product stewardship, still 53% of survey respondents said that there
are certain resources or support measures that would help them to embed even
more sustainability-thinking in their jobs. Resources and support measures like
having product stewardship be part of strategy and goals (9-times mentioned),
having a dedicated sustainability expert and change makers for support (9-times
mentioned), receiving specific guidelines and tools (6-times mentioned), or more
communication, knowledge sharing and through that, staying up to date (6-times
mentioned) would enable the survey participants to further embed sustainabil-
ity-thinking in their jobs. The complete list of mentioned support measures and
resources wished for by the survey participants is visible in Figure 5.
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Support/ resources needed to embed more sustainability-thinking in job

Supplier Selection & Management 2
Budget 4
More Time 4
Guidelines & Tools 6
Training 4

Sustainability Expert & Change Makers 9

Resrouces / Support
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Communication, Knowledge Sharing & Staying up to date 6
Process & Timing of Process steps 4
Strategy & Goals
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Figure 5: Support/ resources for sustainability-thinking

On the other hand, there are case department employees who seem less engaged,
interested, or familiar with the topic of product stewardship. The survey showed
that around one fifth of survey participators has no or only limited knowledge
about what product stewardship is, and all of them have never come across prod-
uct stewardship at the case department itself. This result, of 20% of survey par-
ticipants not having heard of product stewardship at the case department, is ra-
ther surprising. Especially, given the fact that product stewardship is a central
strategy of the case organization and that there even is a strategic paper out,
signed by the CEO of the case organization. Furthermore, sustainability-topics
but also product stewardship commitment is communicated regularly during
synergy meetings. However, this result also partly confirms the indicator men-
tioned above regarding not all chapters recognizing their role in the integration
and implementation of product stewardship at the case department and there-
fore, the individual employees not being aware of the topic or the employees not
knowing that this topic should also be of interest to them. This was especially
visible in asking for reasons as to why 37% of survey participants are not taking
any product stewardship considerations in their jobs. The most answered reason
was that it is “not part of my job” and that it has “no priority”. Other reasons
were lack of knowledge and too high complexity regarding the topic of product
stewardship.

While there are large differences concerning the current level of awareness
and engagement in the case department, in a group of 120 people with varying
jobs, roles and responsibilities, homogeneity cannot be expected. There are al-
ways people who share a bigger passion or interest in a topic than others. In this
case here, lacking engagement could be attributed to lacking awareness and
knowledge, which it seems is not only a problem on individual personal level,
but also on chapter-level. It appears that it depends on the perceived influence of
the individual employee’s chapter to be able to significantly influence the physi-
cal product along the design and development process, and thus to direct and
impact the sustainability efforts with respect to the product. Perhaps for some



the active connection between what product stewardship entails and the activi-
ties employees are doing in their job is also somewhat missing. There are cur-
rently 23 projects ongoing regarding sustainable material alternatives, alternative
tibers, or grammage reduction. Yet maybe some employees do not see projects
like that as belonging to product stewardship efforts. What has become evident
is the necessity to bridge certain knowledge gaps and awareness through ade-
quate communication. The fact about lacking knowledge or too high complexity
could easily be changed through targeted information and learning sessions, ex-
plaining the rationale behind product stewardship and what the implications are
on the work of the individual chapters. Lastly, it is also worth mentioning that
based on the survey, more than the majority of survey participants belong to the
first mentioned group of employees who are aware of product stewardship, seem
to be engaged and motivated regarding the topic, and want to have and to do
more in that space.

5.1.3 Employee Perception of the Case Department

In order to better assess the current situation of the case department, it can be
useful to gather information and feedback from the employees working there.
This section presents how the survey participants see the case department’s effort
in product stewardship integration compared to general sustainability initiatives.
Secondly, where the participants see improvement potential, and lastly, what
their biggest perceived roadblocks in product stewardship integration are.

In general, survey participants rated the case department’s effort regarding
sustainability and product stewardship about the same as average, meaning
there are some considerations taken but the topics are not integrated into every
aspect of the case department, as visible in Figure 6. Two respondents rated the
sustainability integration with a 1, meaning there is no perceived sustainability
thinking in the case department. 18 compared to 10 respondents rated the case
department with a 2 in terms of perceived product stewardship thinking respec-
tively sustainability thinking, which means that there are few considerations
made for the respective topic. A total of 16 respectively 13 people rated the case
department’s perceived sustainability-thinking/ product stewardship thinking
with a 4 or 5, meaning that these considerations are part of (almost) all decisions.
Overall, there are only slight differences between the respondents” perception of
the case department’s sustainability efforts and its product stewardship efforts.
When multiplying the scale with the number of answers; sustainability-thinking
receives 172 points, while product stewardship-thinking scores 165 points.
Therefore, the case department’s sustainability efforts were viewed slightly
higher than its product stewardship efforts by the survey respondents. The mean
for perceived sustainability-thinking was 3.07 compared to 2.95 for product stew-
ardship-thinking, which is slightly higher. However, overall, the different results
show that there are only minor differences how the case department is perceived
in terms of sustainability and product stewardship. Most respondents perceive
that the department does some product stewardship and sustainability activities,
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however, these are not yet considered in all aspects of the department, therefore,
there is room for improvement for better integration of both topics. However,
since most respondents gave a 3, there is also the possibility of a middle option
bias, where people choose the middle option more often than not (Moors, 2008).
Whether such a bias is the case here in Figure 6 was further analyzed. Data ex-
perts from the case organization recommended conducting a sensitivity analysis
whereby the value of three is removed to check if the results stay consistent.
When excluding the value three, the new mean for perceived sustainability-
thinking is 3.14 and for product stewardship 2.90. Since the results show a similar
tendency and only differ 0.07 respectively 0.05 from the previously calculated
mean, it can be said that no bias can be determined.
Perception of Sustainability / Product Stewardship in Case Department
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Figure 6: Perception of sustainability/ product stewardship

In terms of product stewardship integration, many survey participants shared
ideas on possible topics the case department needs to improve. Only ten respond-
ents did not have any improvements for the case department. The other 46 re-
spondents raised 63 topics across ten different improvement areas. For clarity,
during the content analysis, I realized that all the proposed improvement sug-
gestions could be gathered and clustered in improvement areas and those areas
could be applied to match the strategic framework from Chapter 2.3. The im-
provement areas are visible in Table 3 and the distinct colors used resemble the
colors from the strategic framework. However, for clarity, subsequently it is ex-
plained to which strategic pillar the individual improvement areas belong. Ac-
cording to the survey participants, the areas with the biggest improvement po-
tential according to total number of topics mentioned within is the strategic pillar
of Design for Environment. Within DfE, topics such as material selection, design
phase, innovation, samples & testing, and life cycle assessment were mentioned
as areas with potential for further product stewardship integration. Topics within
DfE were mentioned most frequently compared to other possible topics. In terms
of number of individual mentions, strategy & frameworks as part of prerequisites
were mentioned most often by the survey participants. Logistics & suppliers,
waste management, training & knowledge, and regulations & standards were
also mentioned as areas that could support in the further implementation of



product stewardship based on the inputs from the case department survey par-
ticipants.

Table 3: Potential improvement areas for product stewardship

Potential improvement areas for Product Stewardship

Improvement Areas Mentioned | Improvement Areas Mentioned

Regulations & standards 5

Waste Management 4

Training and knowledge

No potential/ ideas

To summarize the findings, the biggest facilitating factors for the better integra-
tion of product stewardship are first, a tailored product stewardship strategy for
the case department together with respective goals and second, sustainability ex-
perts or change makers to ask for guidance, support, or sharing of best practices.
The biggest lever to further implement product stewardship is within Design for
Environment, which means during material selection, design phase, innovation,
testing, and life cycle assessment of the respective products.

Regarding potential roadblocks, the findings of the survey show that six
survey participants do not see any roadblocks for product stewardship integra-
tion at the case department. However, the other 50 respondents raised eleven
potential roadblocks. Similarly, as for the improvement areas, challenges and
topics mentioned by the survey participants were clustered during the inductive
content analysis and matched on a high-level overview with the strategic pillars
from Chapter 2.3. This is visible in Table 4 and subsequently explained. Most
perceived challenges and hurdles for the integration of product stewardship at
the case department seem to be within the general topic of prerequisites. The sur-
vey respondents mentioned topics belonging to budget & economic reasons, time,
and process & responsibilities the most within that area. In terms of number of
mentions, budget & economic reasons as well as regulations & requirements
within Extended Producer Responsibility were the most frequently mentioned.
Similarly, to the findings of the previous section, eight survey respondents saw
lacking knowledge, wanting to hold on to status quo, and lacking motivation as
roadblocks for the integration of product stewardship at the case department.
Five respondents mentioned the topic of suppliers as a challenge in the integra-
tion of product stewardship. What is meant by that is, that suppliers currently
hold a lot of negotiation and innovation power over the case department. As
mentioned by one survey participant, suppliers currently can make or break
product innovation regarding for example alternative material options, as the
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case department does not manufacture the pharmaceutical devices and packag-
ing themselves but rely for that on its suppliers. Apparently, the case department
currently has some suppliers who seem reluctant to invest in product innovation
or test out new technologies, materials, or novice approaches in the manufactur-
ing of their products.

Table 4: Roadblocks for product stewardship
Roadblocks for Product Stewardship

Roadblocks Mentioned | Roadblocks Mentioned

Status quo & motivation

Knowledge and availability

‘ No limitations 6

To summarize the findings, the biggest roadblocks for the further integration of
product stewardship at the case department seems to be around prerequisites,
especially around the topics of budget and financial reasons, time, process and
responsibilities, and the overall focus and positioning of the case department.
However, while regulations & requirements can only partly be converted into
opportunities as the case department needs to adhere to regulations and require-
ments, the mentioned roadblocks under prerequisites are all topics that the case
department can try to neutralize or at least reduce through adequate positioning,
commitment, and communication from management.

5.1.4 Current Situation

Based on the findings from the survey, the current situation regarding product
stewardship integration at the case department seems to be the following.

While there are differences between the individual chapters and individual em-
ployees regarding their motivation, awareness, and knowledge for product stew-
ardship, I would generally classify the awareness and knowledge as relatively
high. Of course, a further assessment among the individual chapters and also
talking to each chapter lead would make sense to further investigate their view
and role in product stewardship. This, however, is not in scope for this project
but could be a potential job for the case department leaders make sure that this
prerequisite of having all chapters onboarded and committed to product stew-
ardship is fulfilled. Nonetheless, I would assess the general situation as positive
regarding employee motivation. The lacking knowledge and awareness can be
improved through information sessions and showing the relevance of product



stewardship. In general, I do not see much opposition against the further integra-
tion of product stewardship at the case department from an employee perspec-
tive. However, what has become visible is that the integration of product stew-
ardship is still at the beginning. While there seem to be ongoing initiatives, espe-
cially in the space of Design for Environment, not much has yet been done in the
other aspects of product stewardship and even less has been recognized by the
survey participants; be it communication wise or commitment from leadership.
Therefore, improving communication and public leadership commitment are
two areas that will need to be improved to ensure the new product stewardship
strategy can successfully be implemented. However, this assessment is only an
initial snapshot of the case department’s situation and will build the basis for the
development of the product stewardship strategy. Of course, the findings from
the survey will need to be further analyzed and integrated with the results from
the qualitative study. Only after integrating the findings from both sub-studies
can a clear picture be drawn of the current situation of the case department re-
garding the integration of product stewardship and a possible strategy for the
further implementation for it be designed.

5.2 Qualitative Findings

The aim of the semi-structured interviews was to receive insights and expert
opinions about potential strategy topics for the new product stewardship strat-
egy. Since a thematic analysis was done, concepts and categories emerged from
the transcribed data itself. In total, nine potential strategy themes with an array
of pathways emerged from the gathered and analyzed qualitative data. This sec-
tion presents the results by introducing the identified strategy themes and ex-
plains possible strategic pathways and actions within these themes to introduce
product stewardship and further the sustainability efforts of the case department.
For data privacy reasons and to ensure the anonymity of the case company, one
specific theme cannot be discussed in the following section. The reason for this is
that the case department has a specific structure through which its identity could
be found out. However, this does not mean that the aspects of this specific strat-
egy theme are excluded in this thesis. The general findings will be discussed later
along with all other results after the quantitative and qualitative results have
been integrated in Chapter 6. However, in the subsequent sections, eight out of
the nine strategy themes are presented.

5.2.1 Product Level

Product level as a strategic theme arose relatively quickly during the interviews,
as the topic of reducing environmental impacts of products is one of the biggest
aims in sustainability and of product stewardship itself. While analyzing the
transcripts, 13 different action items, pathways, or ideas were mentioned during
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the interviews of how the environmental impacts of pharmaceutical packaging
and devices can potentially be reduced. Of all the experts, those from packaging
development (P1 and P2) and device development (D1 and D2) are most familiar
with the design and development of pharmaceutical packaging and devices and
therefore, also already have some experience with trying to make existing prod-
ucts more sustainable. Therefore, most of the identified levers/ ideas on how to
reduce environmental impacts on product level come from the analysis of the
transcripts of these four experts. However, in a broader sense, many other experts
recognized the general necessity of identifying improvement areas on product
level for device and packaging (L1; L2; L4; P1; P2; S1; S5). According to L4, reus-
ability in general but especially for auto-injectors was mentioned as a possibility
to make devices more sustainable as less devices would need to be produced
since the existing devices could be used multiple times before they would see
their end of life. D2 had a similar view on this and explained:
There are ongoing initiatives, targeted at the future. So, we are looking at reusable auto-
injectors vs. existing single-use auto-injectors to see and I guess to try quantifying how
firstly, if they are better, and then if they are better, to quantify by how much better (D2).
Another approach that was mentioned in the interviews, is to design products
with their end of life in mind. The goal would be that they either can be easier
taken apart and the individual components be correctly recycled or to design the
products in a way and with the necessary infrastructure in place so that they can
be taken back via a take-back scheme (D1; D2). The following interview extract
exemplifies how the idea was presented by using an example from a competitor:
And we have probably seen that a couple of times in some recent industry projects about
auto-injectors with electronics attached, where it is designed so you can take that electronic
bit off and put it in electrical waste. I guess that is quite promising. And then also take back
schemes, I guess. I mean, again, you look at lots of suppliers like Novo Nordisk, there are
a lot of these working groups that are being formed between companies to try and put in
infrastructure to take products back. And obviously it is something that we are looking at
as well (D1).
Additional ideas mentioned in the interviews to reduce the environmental im-
pacts of pharmaceutical packaging and devices on product level was to explore
alternative materials which can replace emission-intensive or unsustainable ma-
terials such as the use of certain polymers or PVC by introducing recycled con-
tents or alternative fibers (D2; P1). On the topic of PVC, the case department is
currently investigating PVC-free blisters by using alternative materials that still
have the same material integrity and act similarly to PVC. Regarding the use of
alternative fibers, alternative materials from new suppliers, and the use of recy-
cled contents the case department has currently several projects ongoing that in-
vestigate those areas. On the topic of polymers, P1 and P2 stated that the use of
polymers needs to be decreased and overall improved, especially for packaging.
This could mean the avoidance of polymers in general or the introduction of
monolayers through which recycling would become easier again. P1 said the fol-
lowing to this:



Definitely, if we could somehow find improvements for polymers. I know it is critical, but

maybe just to at least somehow assess if there would be an option in the future for some

monolayer polymers. But in the meantime, we are working with our supplier to look at

implementing biopolymers instead (P1).
However, some experts mentioned that currently, there is not a possibility to get
away from polymers. This is because of the attributes of polymers and the high
compliance rules in pharma about what kind of materials can and should be used
for devices and packaging and how that material is allowed to behave under se-
vere circumstances. However, there is currently a project ongoing at the case de-
partment regarding grammage reduction to use less raw materials.

Some experts mentioned that if the case department needs to use polymer
materials, it should ensure that these materials were produced using the mass
balance approach (D2; P1; P2; S1). Mass balance approaches use a similar princi-
ple as when buying renewable electricity from the grid. Although consumers
cannot be certain that the electricity, they use in their homes is coming from green
sources but trough purchasing green electricity the share of renewable electricity
increases as manufacturers can only sell as much green electricity as they can
generate. Similarly, through the manufacturing of polymers in a mass balance
approach, fossil-based feedstock is combined with renewable or circular feed-
stock to form polymers (European Chemical Industry Council, 2023). The follow-
ing interview extract shows how the mass balance idea was expressed:

But then there is this whole mass balance approach, which really everybody should do but

the material at the end of it is exactly the same chemical composition as when you compare

it against the fossil-based one. So, in terms of all the work that we have done on verifying
and validating with the FDA and other agencies, none of that is impacted. Because the
material, the output is exactly the same. It is just the feedstock that goes into the pyrolysis
that is different (D2).
Lastly, especially for packaging, experts mentioned the idea of also reducing the
product in quantity, meaning number of packaging (P1; S1). This also can posi-
tively influence the environmental impact of the overall product, as less needs to
be produced. This could be achieved through designing packaging that fits the
devices closer which would result in fewer hollow spaces and gaps within the
box, for which in turn less quantity of material would be used through which
primary, secondary and tertiary packaging would be positively affected.

5.2.2 Communication

The second strategy theme with six different pathways and examples mentioned
during the interviews is the topic of communication. Based on the semi-struc-
tured interviews, communication plays a vital part in the integration of product
stewardship at the case organization and thus should also play a vital role at the
case department itself. So far, information sharing and collaboration across the
different chapters at the case department has often times been done through an-
nouncements during the monthly synergy meetings (D1; D2; S1; S3). In this
monthly synergy meeting people present projects and topics of all kinds, which
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is often used to also present activities and projects around sustainability. How-
ever, in the interviews with L1, L3, and S3, a point was raised by all of them that
they believe that communication about sustainability activities, especially at
product stewardship level, needs to be improved, particularly by sharing practi-
cal findings from life cycle assessments that have been conducted, ideally by
those who conducted them, the LCA experts. Connecting to their idea, this could
start with case-based examples of previous assessments and what the general
learnings out of those assessments are and what implications these learnings
have on similar projects. The following interview extract exemplifies the
thoughts behind the idea:
We need to find a strategy to move away from that volunteering approach to a consistent
one. But the thing is, if you do not start sharing learnings, it is very difficult. Those learn-
ings need to be ready and tangible from doing LCA, so that you can argue about them and
compare them. Look, we have now a few years with a lot of learnings, and we see it is
possible and these are the improvements we can make (S3).
This mentioned idea could then also lead to those LCA experts, which are part of
the LCA super user group at the case department, providing support for tech-
nical questions and generally leading to more visibility and awareness at the case
department. Because some experts have questioned the current visibility of prod-
uct stewardship at the case department, as there has not been that much commu-
nication or sharing of case-based examples about it (D2; L4; P2; S3), which be-
comes evident when looking at the following interview excerpt:
We also need the right level of visibility. So, it is important that we always bring these
topics also to the synergy meetings and to the project teams. I think there is quite much we
can do there because product stewardship is still quite a new topic. Or so it feels for me,
for the people, for the employees, even though it has been discussed for quite a long time.
I think we need to really learn what it actually means and where we actually can make an
impact. And I think that is where we still have an opportunity, I think, for education, es-
pecially visibility and communication (L4).
Subsequently, on the topic of visibility, P2, S4, and S6 pointed out the potential
need for a product stewardship pledge of the case department to showcase its
commitment and give product stewardship more visibility inside and outside of
the case department. The following excerpt showcases how the idea was pre-
sented:
Make a commitment saying, this is what we want to achieve. We have something to aim
for. A direction. And making sure that it is suitably staffed, that we can achieve it (P2).
When staying on the topic of visibility, D1 and L4 questioned the case depart-
ment’s awareness for the sustainable design guideline that was established to
guide people in how to make more sustainable design choices. According to them,
there has not been that much communication around the implementation of the
guideline. Although 24 out of the 56 survey respondents said that they were
aware of the guideline existing, the experts question whether the guideline is
used and useful, or if it is more of a checkbox activity, or simply neglected (D1,
L4). P2 stated this:



When I look into the sort of project documentation done by the engineers, for example,
they are supposed to do sustainability assessments and consider sustainable options ac-
cording to the sustainable design guideline, but very rarely do you see things explicitly
being mentioned (P2).
What has become evident from analyzing the interviews, many experts agree that
in general, there is room for improvement when it comes to communication and
awareness for product stewardship at the case department.

5.2.3 Design Phase

Topics around the design phase for pharmaceutical packaging and devices
emerged as a third potential strategy theme for the product stewardship strategy.
Based on the findings from the interviews, three activities can support the inte-
gration of product stewardship during the design phase at the case department.

Firstly, it is by having concrete sustainability selection criteria when design-
ing or choosing new devices, packaging, or platform solutions that are the same
for all projects (D1; D2; L2; L3; P1; P2; S1; S2). These selection criteria should con-
tain sustainability requirements and requirements that are in line with the corpo-
rate product stewardship strategy to ensure that sustainability is part of the dis-
cussion (D1; L1; L3; L4; P2; S2). The following interview excerpt showcases the
reasoning behind this idea:

So, making selection criteria for your next device or your next platform device to consider

sustainability at its core mandatory. So, when you look at the criteria from which devices

are chosen from, like track record of the company, development cost, time to market, all of
these things, I think, they are very highly weighted, and so should sustainability be (D1).

For that mentioned idea, the case department would even already have some ex-
isting resources that could support in this, as there are packaging scorecards
available but not necessarily used, according to L2.

The second suggestion was to do life cycle assessment upfront during the
design phase of the potential products. This seems to be critical, especially in
combination with wanting to have sustainability criteria, as the criteria will need
to be measurable (D1; D2; P1; P2). However, according to D1, so far, the assess-
ment has been done only in later stages:

In most cases, it is very late. The device is already developed, and we just have a footprint.

Which means we are just collecting data by doing the assessment but not actively improv-

ing anything anymore (D1).

Therefore, knowing the impacts and implications of the case department’s prod-
ucts is vital from the beginning and especially during the design phase. Because
what is not measured, cannot be improved later. However, in packaging, the sit-
uation is slightly different as P1 mentioned this:

What I really like is that we, in packaging, are really trying to implement things that we

assessed before. So, we are also requesting money and budget for those projects based on

past assessments and try to improve the products accordingly (P1).
These two differing examples from device and packaging development teams
showcase, that there is a need to ensure that, if the case department is committed
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to do life cycle assessments, the assessments need to be done already during the
design phase of the project for both teams. However, a reason this is not yet the
case is, that there are different LCA approaches between packaging development
and device development. These two chapters are set up differently and use dif-
ferent life cycle assessment tools. For packaging development, the chapter has its
own LCA super user group that does all the packaging assessments for the chap-
ter. For device development there currently is no LCA super user group in place.
Their projects get outsourced to different departments within the case organiza-
tion who have the needed resources and knowledge to perform the life cycle as-
sessment. One of the main reasons for the difference in set up is the easiness of
the tools used. While for the assessment of devices SimaPro is used, in packaging
assessments the LCA super user group uses PIQET. PIQET is a streamlined LCA
tool specifically designed for assessing packaging. On that topic S2 said:
We have implemented both PIQET and SimaPro. While PIQET is a quick assessment for
packaging, SimaPro is used for device assessments and is way more complex, needing
much more data input than with PIQET and therefore also more knowledge in handling
the tool itself (52).
Lastly, according to D1, the department needs to ensure that when decisions are
made based on assumptions taken, that these assumptions then also come to life:
So, I would say looking at which assumptions have to be made, like assumed supply chain,
assumed usage scenario, assumed transportation, and assumed end of life. What is the
impact of this product with and without a take back scheme? Assuming that you might
say, oh, it is great if you have a take back scheme, so you choose the device with take back
scheme. But then later when the take back scheme decision is made, it is not done, and you

are stuck having chosen the less environmentally friendly device option. Therefore, I
would try to compare apples with apples (D1).

5.2.4 Life Cycle Assessment

Since life cycle assessment is a big topic and has already been mentioned a few
times in previous ideas as an important factor of potential strategy themes, I de-
cided, based on the analysis of the interview transcripts, to give the deserved
visibility and importance and make it its own potential strategy topic for the case
department. In this section, four ideas are presented. These are new ideas that
have not been mentioned in the previous sections. First, D1, P 1 as well as S5
identified the need for the case department to ensure that there is a mutual un-
derstanding of how to use life cycle assessment and how to use the available sus-
tainability tools in a standardized way. This is to ensure comparability of assess-
ments and to factor out potential user biases, as in past assessments the results
from the same project varied greatly depending on which super user did the as-
sessment. As a side note, the head of LCA at the case organization is currently
implementing a guidance document on how to use LCA in a streamlined and
standardized way. Here is an interview excerpt that supports the idea regarding
a standardized way of doing LCA at the case department and why it is important:

We need to get better at doing life cycle assessments and having really standardized ap-
proaches to how we do it that we have comparable, reproducible results. Depending on



where you go, and what you include, you can get different outcomes. And that is what we
have been talking to [name anonymized] about as well. It is about sort of setting a standard,
so that we can have comparability between the products. So that we are always doing the
assessment the same way, that we include the same things. Because otherwise, it is a bit
questionable about how valid the output is that we get (P1).
Second, the availability of all necessary data is something that, according to the
experts needs to be considered as well. Having important supplier product infor-
mation available for the products the case department is using and trying to make
an assessment on, is a key requirement to ensure that the assessment is not based
on assumptions. When taking assumptions, they probably do not reflect the true
values and impacts of the products (D1; P1; S5). Additionally, according to P2,
S2, and S5, it is vital that the assessments are not only done but that they then
also get processed and further analyzed for hotspots for the case department to
derive learnings and insights which can be further used and applied to other pro-
jects.
There is a lot of happy engineering in this space as well. And still more and more people
like to focus more on what can I report? What can I sell and not what can I do? We need
more doing. And that is what I am trying to focus on right now to get more firm with the
measuring and the learnings out of the assessments. And really insisting on, hey, we need
to have the output, we need to have clarity. What needs to change? Where are the compo-
nents in our systems which are driving a certain, energy consumption, water consumption,
or other impacts (S5).
Lastly, these two previously mentioned suggestions from the interviews, would
ensure, as P1 said before: ,...that we have comparable, reproducible results”
based on which the individual products can be compared against. This could
possibly lead to having an internal benchmarking for the existing packaging and
device solutions (D1; P2; S5). With benchmarking products and deriving learn-
ings, the case department could ensure continuous improvement and innovation,
as well as ensuring that only solutions with favorable environmental impacts end
up getting chosen.

5.2.5 Product Stewardship Resources & Ambassadors

The fifth theme that appeared during the thematic analysis which could support
the product stewardship integration at the case department was about product
stewardship resources and ambassadors. Three related topics were discussed
during the interviews. D1 and P2 raised the need for having a standing resource
who deals with product stewardship and life cycle assessments at the case de-
partment. According to D1, this way, the case department could prevent the loss
of knowledge, as previously sustainability work has mainly been done by interns
through internships or thesis projects. By having a dedicated standing resource
in the case department, supporting people and projects in sustainability and
product stewardship matters, this person could gather learnings across the vari-
ous chapters and therefore, increase the learnings for the department even more.
The following interview excerpt shows the importance of this idea:
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With all the things we are doing regarding product stewardship, ambassadors are very
important. Ideally, the ambassadors would have a bit more time to focus on the topics
because I did not see the interns coming to us a lot in terms of ideas around the business.
It would be great if the ambassadors would be able to feed their ideas and learnings back
to us developers (D2).
Additionally, by having a standing resource, the case department could ensure
that there is always a person working at the case department that deals with the
topic of sustainability and product stewardship. Thus, there would be continu-
ous improvement and learnings. Similarly, L3 suggested the introduction of a
sustainability circle with people from various chapters of the case department to
ensure sustainability and product stewardship integration across the department
and to potentially decrease the occurrence of silo-thinking, which was also men-
tioned as a finding from the pulse survey as well. Followingly, an extract from
the interviews that better explains the idea of a sustainability circle:
They would be taking care about what is coming from outside a little bit, help to bring the
topics also to teams. Kind of a circle, kind of a self-organized team, taking care about these
different roles, where overall strategy could be a topic, but also communication towards
the synergy and to the outer organization, taking up what is coming from outside, looking
into options, seeing potentials, driving those within the synergy. But then also the overall
synergy strategy and keeping an overview about ongoing projects (L3).
Similarly, along the same lines as a sustainability circle was proposal No. 3 to use
the already existing LCA super user group from packaging development as am-
bassadors for product stewardship at the whole case department because of their
existing knowledge (D1; L1; L2; P1; P2). The following interview excerpt show-
cases how this idea was presented and gives reasons for it too:
And that is something that we need to keep in mind because [name anonymized]is now
leaving, [different name anonymized] was familiar with the concept and left. So, we need
to have the super user group who is really capable of using the LCA tools and based on
that, providing guidance, support, and information to others in the department (L1).
Lastly, one aspect that became evident during the data analysis was, that when-
ever experts raised the topic of having a potential product stewardship resource
or ambassadors, they always mentioned the importance of having people in
charge who are passionate about sustainability and product stewardship and
who want to see the case department improve in those areas (D1; D2; L1; L3; L4;
P1; S1; S4; S5). This is confirmed by the following interview extract:

I think we need support first. I think it is important to have the right drivers and we need
to have passionate people who are really driving the topic (L4).

5.2.6 Leadership

For a successful integration of product stewardship at the case department, lead-
ership was recognized as a potential strategy theme during the data analysis. In
nine out of the 14 interviews, the expert emphasized the need to define clear goals,
assign tasks, monitor the progress, and evaluate the situation to ensure the case
department is on track regarding its product stewardship integration (L1; L3; L4;



S2; S3; S5; S6). These tasks need to be enforced, assigned, supervised, and fi-
nanced which is usually the responsibility of management. In the case of the case
department this would be the enabling circle as well as the individual chapter
leads. An important characteristic that was mentioned by some of the experts
regarding these potential goals and tasks regarding product stewardship is the
visible connection to existing goals on corporate level as well as goals from Group
SHE (L1, S1; S3; S5; S6). They emphasized that this is to ensure acceptance but
also accountability. However, defining tasks, setting goals, and monitoring pro-
gress are not sufficient. As L1 said:

Leadership buy-in and support are necessary. This means for sure resources, space, budget,
awareness but also appreciation is important. If you appreciate what is being done, people
are motivated. They want to do it, they feel that they do something that is helpful, that
makes sense (L1).
This was also visible from the pulse survey results. Case department employees
want active leadership buy-in for product stewardship which means that there is
visible and adequate support and resources from management when it comes to
product stewardship topics (L1; L4; S5). The following excerpt exemplifies this:
There is this bigger push from the very top. So, now we need to engage the middle. We
need middle management, senior leaders, functional leaders, department leaders to get on
board. And so, there has been a big change in how people working on sustainability are
starting to communicate it. People are asking for functional level goals, both from the bot-
tom up and from the top down (S5).
Furthermore, according to L1, it is also the role of leadership to continuously re-
mind people from the case department that product stewardship is an important
topic at the case organization and that it is therefore vital for the case department
to contribute.

5.2.7 Supplier & Procurement

Based on the interview analysis, suppliers and procurement seem to play a vital
role in the further integration of product stewardship at the case department.
Therefore, this topic was identified as a seventh potential strategic theme for the
product stewardship strategy.

According to D1, D2, P1, P2, as well as L2, procurement at the case organi-
zation has taken a rather passive approach when it comes to sustainability re-
quirements and enforcing them from suppliers. Apparently, it is usually people
from the case department who need to deal with suppliers to try and receive nec-
essary product-relevant and sustainability-relevant data to ensure life cycle as-
sessments are based on facts and not assumptions. In addition, procurement
forces the case department to deliver Scope 3 relevant information and calcula-
tions, even though these calculations are neither necessary nor required by the
case department itself. Additionally, so far, suppliers have not voluntarily or ef-
ficiently been sharing the required information with the case department (D1; D2;
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P1; P2). Unfortunately, procurement, so far, has not yet been of support in en-
forcing the required information from suppliers. P2 said the following regarding
that situation:
Procurement is not pushing at all. You would think that with the targets they set on carbon
reduction, they would become a bit more proactive. But no, they are just sort of following
up and are not even supporting us in doing the carbon reduction calculations or anything
like that, even though they are the ones needing those calculations. It is not us; we do not
need these calculations for our work. So, the situation with procurement is very light touch,
sort of just hoovering up the activities of other departments (P2).
Several interview experts agree, that together with procurement, the case depart-
ment could increase its negotiating powers regarding suppliers to receive the
necessary supplier information. Additionally, the experts recommend that pro-
curement and the case department start collaborating by defining which sustain-
ability requirements and information for supplier products are necessary so that
product stewardship and its integration can be ensured and actively followed at
the case department (D2; L2; P2; S4; S5). One positive example mentioned about
an existing collaboration with procurement was from P2, which showcases the
dependency on procurement:

Working with procurement, we are now switching all of our fiber-based material to FSC,
which by ourselves, we would have never been able to achieve (P2).

5.2.8 External Collaboration

The eighth strategic theme that might be vital for the new product stewardship
strategy is external collaboration. External in this case refers to collaboration out-
side of the case department itself. This can mean collaboration with departments
inside of the case organization or with stakeholders that are not part of the case
organization but are really external as for example a competitor.

According to D2, S1, and S3, the case department should collaborate with
other pharmaceutical companies on the topic of take-back schemes. There are al-
ready collaborations and partnerships between pharmaceutical companies ongo-
ing. One example is the launch of a cross-industry partnership between Novo
Nordisk, Eli Lilly, Sanofi, and Merck Group to recycle materials from injection
pens in Denmark (Due Karlsson, 2023). Followingly, an interview excerpt about
why the case department should join other companies on the topic of take-back
schemes:

So, I guess you also see trends in this whole collaborative working between companies that

have kind of identified they cannot do this alone and they need to collaborate because the

infrastructure piece is so challenging, especially for something like take-back, which I think
we should try to join somewhere too, before it is too late and we are the only ones not
having done something in that space. (D2)
Additionally, according to the interviews, the case department should also join
some industry working groups to ensure that the case department stays up to
date with what is happening in the industry as well as having the chance to col-



laborate with peers and other stakeholders on potential legislation or other initi-
atives (D2; S1). One example of an industry working group that could be benefi-
cial for the case department is the Healthcare Compliance Packaging Council.

Lastly, according to five interview experts (D1; L2; S1; S2; S3), the case de-
partment should improve its collaboration and active exchange with other de-
partments within the case organization. These departments could be for example
the Group SHE department, as previously mentioned in the pulse survey results
as well, to discuss and work together on environmental topics. Collaboration
with other departments that are also adopting product stewardship, could be
beneficial. As the case department could exchange on progress, tips, pitfalls, etc.,
as the wheel does not always need to be reinvented. Oftentimes it is useful to use
the synergies within an organization. On the topic of collaboration, S3 mentioned
the following:

Do not forget about communication and process communication, with which I mean start

talking about it continuously if you want to involve others that are critical. Tell them this

is where we want to go and this is where we currently are, this is where the hurdles are,
and that is why we need to collaborate with you. I think this is currently missing (S3).



61

6 INTEGRATION OF FINDINGS

The overall goal of this study was to develop a focused product stewardship
strategy for a case department of a pharmaceutical company that deals with the
development and design of pharmaceutical devices and packaging. In this chap-
ter, the findings of the quantitative sub-study and the qualitative sub-study are
combined and integrated to form the case department-specific product steward-
ship strategy. The pulse survey showed that there is a good basis for implement-
ing product stewardship, with many case department employees being highly
motivated and aware of the topic. Smaller improvement areas exist; however,
they should not impede or ruin the implementation of the strategy in the depart-
ment. Regarding the semi-structured interviews, nine potential strategy themes
were identified for the case department. For the integration of findings, the pre-
vious theoretical framework from Chapter 2.3 is taken into consideration.

In this chapter, first the combination of findings is presented. This builds the base
for the product stewardship strategy formulation which includes first a review
of the research questions for this study as well as the actual strategy formulation.
Lastly, this chapter also presents practical implications, theoretical implications,
as well as research limitations of this study.

6.1 Combining the Findings

As described in the previous chapter, the findings of the pulse survey and semi-
structured interviews were first individually introduced. However, the main
method for this study was of qualitative nature and therefore the quantitative
method was used as a prerequisite. For the integration of findings, the previously
identified strategy themes from Chapter 5.2 were used as a basis and were en-
riched with information and additional pulse survey findings from Chapter 5.1.
This was done by reviewing the survey results and looking for topic matches
between the two sub-studies. For better traceability, each survey participant re-
ceived an identification code, containing their chapter abbreviation and a num-
ber. If their answer was a match with a theme or strategic pathway from the in-
terviews, the respective survey participant’s identification number was noted
down. Additionally, existing live projects that are currently ongoing at the case
department were also added to the list to give a better overview of what the case
department is already doing and where there have not yet been any initiatives or
projects. The allocation of existing projects was done by the two case department
supervisors since they have a better overview of what is going on in the depart-
ment. In total, 23 existing live projects were identified, and they all belong to the
topic of Design for Environment.



Once the cross-check for strategy topics was done from interview strategy
topics to survey results, the survey results were analyzed once more for strategy
themes that were perhaps not yet included. Through this approach, an additional
strategy theme as well as several strategic pathways could be identified. This
procedure also entailed revisiting the interview transcripts and looking for indi-
cations in the interviews for the newly found themes and topics. After no further
potential strategy topics arose, the topics were sorted to match the strategic
model from Chapter 2.3. These strategy themes and the strategic model were then
used as the basis for the formulation of the product stewardship strategy itself.
An overview of the results of this integration of findings is visible in Appendix 3.

6.2 Strategy Formulation

This section introduces the strategy formulation approach. First, the three sub-
research questions are revisited and answered. Based on the answers to the sub-
research questions and by combining the results from the pulse survey and the
semi-structured interviews, the strategy formulation itself started. The output of
this, the product stewardship strategy for the case department, is presented and
described in the second part of this section.

6.2.1 Reviewing the Research Questions

In this thesis, I aimed to design a product stewardship strategy by answering the
following sub-questions first:

1. How can a theoretical framework about the integration of product stewardship
on functional level look like?

2. What is the current situation of the case department in terms of product stew-
ardship integration and where are the gaps?

3. What are the key focus areas for the case department to achieve sustainable de-
vice and packaging development in pharma?

Based on the available academic literature and research, a theoretical framework
was designed. The reason a new strategic model needed to be developed was that
the existing literature mainly talks about product stewardship and its implemen-
tation on corporate level. By reviewing the available literature, it became evident
that for this thesis, there needed to be an additional model on functional level.
Therefore, the available research was used and tailored to fit a strategy on func-
tional departmental level with pharmaceutical device and packaging develop-
ment in mind.

The current situation of the case department was assessed using the insights
from the pulse survey as well as outside perspectives of sustainability experts of
the case organization which were gathered during the semi-structured inter-
views. Based on the analysis and integration of both sub-studies as well as using
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the insights from the literature review, the current situation of product steward-
ship at the case department was assessed. The introduced theory in Chapter 2
gave a lot of insights and was helpful in assessing the case department, which is
the following. While many case department employees are aware and do show
some level of knowledge about product stewardship, this awareness greatly dif-
fers among the different chapters of the case department. In general, it can be said
that chapters that deal with the design and development of the products them-
selves, such as packaging engineering or the device engineering chapter, show a
better understanding and more thorough implementation activities of product
stewardship compared to chapters that are not directly responsible for the devel-
opment of the device and packaging products.

The 23 existing sustainability projects in DfE are an indicator that sustaina-
bility innovation on the product level is highly prioritized in the case department.
It furthermore shows that DfE is the strongest existing area within product stew-
ardship integration for the case department. On the other hand, when taking the
strategic model to hand, the case department currently is lacking in the areas of
EPR, collaboration, and education as there are no ongoing or past projects in
those aspects. This has also become visible in the survey results with the survey
participants stating that regulations and product requirements pose one of the
highest roadblocks for product stewardship integration. The survey furthermore
uncovered that there is a misconnection between leadership activities and how
those are perceived as many survey participants rated time, budget, risks, con-
tradictions, focus, and responsibilities as hurdles in the product stewardship in-
tegration at the case department. However, according to the interviews with the
leadership experts, these topics do not necessarily pose a roadblock to the inte-
gration of product stewardship. For example, a development project usually lasts
three years, which means that there should be sufficient time for sustainability
considerations and the active integration of product stewardship (L1; L2; L4).
This was also attested by P2:

Even with SimaPro for devices, I was talking to a couple of people about how much time

we need for the data gathering and they said about 80 hours per assessment. 80 hours over

the course of three years should be feasible(P2).

Therefore, product stewardship and including sustainability requirements in
projects perhaps is currently more of a responsibility of management, to ensure
that these get adopted and integrated at the case department. Additionally, sur-
vey participants also wished for more and clear commitment of leaders regarding
product stewardship. To summarize, leadership seems to be another area where
the case department should improve as there are clear mismatches between the
perception of the leaders and the remaining case department staff.

Overall, product stewardship so far has been mainly integrated in terms of
innovation around DfE at the case department. Additionally, there is an ongoing
project about a potential takeback scheme for autoinjectors, therefore, also the
aspect of collection and recycling is partly covered. However, in all other strate-
gic aspects such as EPR, education, collaboration, and partnerships as well as in
the topic of perceived leadership commitment, the case department so far seems



to have been lacking when it comes to active product stewardship integration.
Therefore, these can be considered key areas for the case department to focus on.

6.2.2 Product Stewardship Strategy

With the integration of the survey results and findings from the semi-structured
interviews, the strategy for the case department was developed in close relation
to the strategic framework in Chapter 2.3. The literature review in general proved
to be a close and useful guide for developing the strategy. The integration of find-
ings in Appendix 3 was used a basis and enriched with the knowledge from an-
swering the sub-research questions. While developing the product stewardship
strategy, the strategy drafts were presented multiple times in review meetings to
various stakeholders across the case department. This was to ensure that the
strategy matches the case department, that the strategic pathways are clear and
understandable for the different chapters, and to raise awareness and acceptance
of the strategy.

The strategy is established in a way that each strategic pillar has at least one
strategy topic for which there are certain goals/ commitments. These goals/ com-
mitments are then further broken down into short-term, mid-term, and long-term
action items that describe the main objectives, as well as the desired outcome and
necessary requirements for reaching that milestone. The individual action items
are not further explained, as they seem self-explanatory. The full strategy includ-
ing strategic pathways and action items is visible in Appendix 4. Figure 7 shows
a is a high-level graphic illustration of the product stewardship strategy for the
case department. The strategic pillars as well as strategy topics and goals of the
product stewardship strategy for the case department are explained hereafter.

. Product Stewardship Strategy for the Case Department

De.mgn for EPR : Collech?n & ! Education Cullaburatl?n &
Environment | | i Recycling 4 1 Partnerships

1 Product Level o Regulations o Take Back Schemes o Communicalion
a Design Phase o Education
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Design Guide

| Prerequisites I

Figure 7: Product stewardship strategy for the case department

Leadership was chosen as a necessary prerequisite to ensure that the case depart-
ment is aware of the management’s commitment to product stewardship and to
also ensure that there is further commitment towards time, resources, and budget
for the topic. The strategy topics under Design for Environment are on product
level, design phase, and life cycle assessment and design guide. On the topic of
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product level, the case department was already showing a lot of commitment
with the 23 ongoing sustainability projects. Although the case department is al-
ready active in that regard, it still felt vital to include this topic in the strategy to
give it further visibility and to ensure that the case department keeps innovating
in sustainable product alternatives. The topics of the design phase and LCA and
design guide were newly added to the strategy. The pulse survey and findings
from the interviews showed that these are two aspects where the case department
needs to further improve and grow its capabilities to ensure and measure the
sustainability impacts of its products.

For EPR, the topic of regulations was taken up as a strategy topic under
which the goal is to set up a regulatory information-gathering service to be better
prepared for regulatory changes. In the survey, regulations were mentioned as
both a potential as well as a challenge. Additionally, survey participants as well
as interview experts raised the topic of a regulatory information-gathering ser-
vice making daily work easier as so far, the people from the case department had
to stay up to date with necessary regulations themselves which takes a lot of time
and effort (DE6; DM3; DP7; P2; S1). Time and effort that could be better spent on
product innovation itself. For collection and recycling programs, take-back
schemes were adopted as the focus topic. The goal is to keep in the loop on the
topic of take-back schemes with the various case company locations and push for
solutions from a device and packaging development point. Under education and
awareness, the topics of communication and education need to be improved,
which is why they were adopted into the strategy. For communication, the goal
is to share information and collaborate based on case examples and projects. For
education, the commitment is that everybody in the case department is aware of
where to find information regarding product stewardship and sustainability and
whom to reach out to for additional information. Lastly, for the strategic pillar of
collaboration and partnerships, four topic areas were identified. The first topic is
procurement. The goal is to (re)define the role of procurement in supplier rela-
tions when it comes to sustainability and product stewardship. According to in-
terview experts D1, D2, P1, P2, and L2, procurement so far has taken a rather
passive approach when it comes to sustainability requirements and enforcing
those from suppliers. However, for the work of the case department, especially
in doing life cycle assessments, supplier product information is necessary. So far,
usually, assumptions have been taken, however, with taking assumptions across
the whole assessment, the outcome of the LCA is rather unreliable. However, so
far, suppliers have not yet been sharing the necessary information with the case
department voluntarily. To have better negotiating powers, the case department
needs the support and collaboration of procurement. The second topic is the topic
of suppliers, which has just been briefly touched on. The goal is to reduce the
power of suppliers and collaborate more with them to reduce Scope 3 emissions
and receive necessary sustainability information on the respective products. The
third topic is to increase collaboration with other departments at the case com-
pany and to ensure information is shared through which knowledge can be lev-
eraged across the company. The last topic is the collaboration and forming of



potential partnerships with industry working groups and other pharmaceutical
companies. The goal is to join industry working groups to ensure the case depart-
ment and case organization stay connected with what is happening in the phar-
maceutical industry. This is also to potentially leverage knowledge and resources
for industrywide improvements.

6.3 Implications

This section presents the implications of this research regarding future research
from a theoretical perspective as well as from a case department perspective and
shows how the findings and developed strategy are helping the concept of prod-
uct stewardship to grow. For future research, I recommend conducting further
research internally at the case department and in the case organization, as well
as conducting further theoretical and scientific research. From a theoretical and
scientific perspective, future research could investigate the phenomena of prod-
uct stewardship implementation in pharmaceutical companies on functional
level. Research could focus more on practical application and trying to support
organizations during the implementation process of product stewardship with
practical examples and useful tips. Perhaps there are common strategy pillars
and strategic pathways that are appropriate for all pharma companies. This could
bridge the gap between academic research and practical application. It would
also help companies gain a better understanding of how to adopt product stew-
ardship and how to best integrate it into existing strategy structures and goals on
departmental level. In general, as there is an array of pharmaceutical companies
on the market and the environmental impact of the pharmaceutical industry is
intensive, the topic of this study should be researched further for other cases and
organizations. Regarding the concept of product stewardship, the proposed
strategy helps the concept to grow, as it is an addition to the existing literature,
which is predominantly focused on corporate level. Often the literature deals
with the reasons as to why the strategy should be implemented, but not neces-
sarily what should be included in such a strategy. The strategy proposed in this
thesis, however, combines both. From an applied science perspective, it would
be interesting to further accompany the implementation and realization of the
proposed strategy at the case department. This could entail conducting addi-
tional research and doing more pulse surveys to see how the level of awareness
changes over time. Additionally, further research could focus on the individual
strategic pillars of the developed strategy, especially for the area of Design for
Environment, and research relevant materials and innovation potentials. In ad-
dition to this, it is recommended that the case organization actively keeps track
of the various departments that integrate product stewardship and that it tries to
compare if there are genuine improvements in terms of risk reduction, social im-
pacts, and environmental impacts of the manufactured drug products.
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6.4 Research Limitations

In this section, the research limitations are presented. First, as this thesis is of case
study-nature the research design of the study was flexible and depended on the
context (Robson & McCartan, 2016), because of that the findings of this thesis
cannot be generalized and populated onto a wide mass (Eriksson & Kovalainen,
2008). This means that the designed product stewardship strategy cannot be
taken and implemented by another organization as the strategy was specifically
designed based on the current analysis of the case department and how the case
department is strategically situated. Therefore, the findings of this thesis are pre-
dominantly useful for the case department but not necessarily applicable to other
organizations. Furthermore, because of the high anonymity agreement for this
thesis, not all the used information and findings could be openly disclosed. This
might affect the comprehensiveness of this thesis as well as the traceability of the
findings for this study.

Regarding the quantitative analysis, a potential limitation poses the used
Likert Scale. For the middle value 3 potentially having a subjective meaning and
thus influencing the interpretability of the results was not considered before.
However, by running a sensitivity analysis, it was possible to determine that sim-
ilar tendencies exist overall, and, therefore, no bias could be detected. However,
for future research, the scaling range will be closely examined to avoid a potential
middle option bias. A further limitation is the amount of survey responses re-
ceived. Although the survey had a response rate of 46%, there are certain risks
with populating the survey results onto the whole case department of 120 em-
ployees. Therefore, it is possible that the current analysis about the current level
of integration of product stewardship at the case department shows a wrong re-
ality and does not represent the actual level of integration.

For the qualitative data gathering, a possible limitation could be that only
people from the case company, and mainly from the case department were inter-
viewed. It is possible that there is a potential bias in the given answers and sub-
sequently the results as no experts from outside of the case company were inter-
viewed. Additionally, although I as a researcher intended to be objective during
the research process, it is possible that this objectivity was not always met 100%.
I was employed in the case department and some of the chosen interview experts
were colleagues from my team. Although I tried to be unbiased, it cannot be guar-
anteed that I was successful in that. Lastly, because the product stewardship
strategy has gone through several rounds of review meetings, there is a possibil-
ity that the reviewers who will ultimately have to implement the strategy may
have influenced the strategy in ways that are beneficial to them.

Overall, this study exhibits various weaknesses and strengths. However,
given the low level of knowledge about the study topic, the case study-specific
nature, and the usual limitations arising from the application of theoretical
knowledge and available resources, the methodological approach seems appro-
priate overall.



7 CONCLUSIONS

In this master’s thesis, the focus was on developing a focused product steward-
ship strategy on functional level for a pharmaceutical case department that de-
velops devices and packaging for future drug products. This section summarizes
and concludes this project. The aim of this study was to identify and develop a
relevant strategic framework that helps with the implementation of product
stewardship on departmental level. As the majority of existing frameworks only
presented frameworks on corporate level, a new framework needed to be devel-
oped, based on the findings from my literature review. A current analysis includ-
ing identification of key improvement areas for the case department were addi-
tional goals that were covered and have been answered in this thesis. Regarding
the theoretical framework, the study used literature from 1995 until 2023. As
there was no relevant literature on the topic of designing a strategy on func-
tional/ departmental level, a strategic framework for the integration of product
stewardship on functional level was designed. The model is utilizing the findings
from the literature review. The framework includes as a basis the topic of prereq-
uisites and entails five strategic pillars which are Design for Environment, Ex-
tended Producer Responsibility, collection & recycling, education, collaboration
& partnerships.

Because of the exploratory and case study nature of this study, and since
the research questions were manyfold, I decided that the best way to appropri-
ately answer these research questions is by having a mixed-methods research de-
sign, based on a quantitative internal pulse survey as well as 14 qualitative semi-
structured interviews. The individual analysis of both sub-studies raised im-
portant insights into the current level of product stewardship integration at the
case department as well as potential improvement areas and strategic pillars for
the further implementation of product stewardship.

In the integration of findings, the various findings from both sub-studies
were combined and enriched with the developed theoretical strategic framework
from the literature review. The integration showed that the biggest improvement
areas for the case department lie in the areas of communication, collaboration,
and education. In the area of DfE, the case department is well situated with over
23 ongoing sustainability innovation projects to make its existing device and
packaging solutions more environmentally friendly. Overall, the biggest long-
term impact the case department can make in designing devices and packaging
is if it follows the proposed product stewardship strategy which is designed
based on the integration of knowledge from academic literature, the internal
pulse survey results, and the findings from the 14 expert interviews. The final
strategy includes a total of 12 different topics with 14 goals that are further split
into action items for short-term, mid-term, and long-term to ensure sustainable
product design and full integration of product stewardship at the case depart-
ment. The strategy can be used as a planning tool and should prepare the case
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department well for the future, as all relevant aspects of a product stewardship
strategy are included and because the strategy, on one hand, plays to the
strengths of the department (DfE), but on the other hand, also includes focuses
areas where there is room for improvement. However, how the actual implemen-
tation of the strategy will look like, is now out of my hands, as this was not in
scope. Nonetheless, potential next steps on how to possibly implement the strat-
egy were discussed with the two case supervisors and all relevant people were
informed about the strategy. The majority of case department employees has
heard about the product stewardship strategy, and many have attended the in-
formation session where the strategy was presented. This builds a good basis for
the implementation of the strategy itself which is now back in the responsibility
of the case department.
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APPENDIX 1: Pulse Survey Questionnaire

No.

Question

Theme of Question

To which chapter do you belong?
Answer type: multiple choice:

- Various chapter names

- Other

Identification

What is your understanding of product stewardship for
device and packaging at case company?
Answer type: multiple choice
- T'have never heard of Product Stewardship
- I'have heard of Product Stewardship but not
within case department
- I'have some knowledge about Product Steward-
ship at case department
- I'have some knowledge about Product Steward-

ship at case department and come across it in my job
- I'know that Product Stewardship at case company is

our approach to integrate sustainability into our
development processes. We as case department can
make a difference because everyone involved in
the life cycle of the product shares the responsibil-
ity to make our medicines more environmentally
sustainable. Thus, Product Stewardship is part of
my tasks.

Setting the scene - creat-
ing common under-
standing

3a

How do you perceive case department sustainability-wise
on a scale of 1 to 5?

(1 meaning there is no sustainability thinking, 5 sustaina-
bility thinking is at the core of every activity.)

Answer type: Likert scale of 1 to 5

3b

How do you perceive case department when it comes to
Product Stewardship, on a scale of 1 to 5?

(1 meaning there are no product stewardship actions, 5
meaning product stewardship is at the core of every activ-

ity.)

Answer type: Likert scale of 1 to 5

Image/Strategy
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APPENDIX 2: Semi-Structured Interview Questionnaires

Leadership Questionnaire

No. | Question Theme of Question

Start of interview:
- Welcome expert
- Information about data protection and confidential use of data
- Brief introduction into research and objectives (short presentation)
- Asking permission to record
Start recording

General part: creating a common understanding

1 What is your understanding of sustainability? Create common under-
standing
2 On a scale of 1 to 5, how do you see the integration of sus- | Perception of Case Com-
tainability, especially Product Stewardship at Case Com- pany

pany? (1 meaning very poor integration, 5 meaning sus-
tainability is integrated in every aspect)

If no explanation: please elaborate your choice Clarification
3 What is your contribution to sustainability integration or Assess level of expertise;
Product Stewardship at Case Company? job role
4 On a scale of 1 to 5, how do you see the integration of sus- | Perception of Case De-
tainability at the Case Department? (1 meaning very poor partment
integration, 5 meaning sustainability is integrated in every
aspect)
Is there a difference between sustainability integration and Prod- | Clarification
uct Stewardship?
If no explanation: please elaborate your choice Clarification

Transition to 2nd Part: At Case Department Product Stewardship is partly implemented for
some of the packaging and device products. This project aims to design a focused product
stewardship strategy with strategic pillars and key focus areas that are structured in time and
importance which should allow the Case Department to have a clear focus and objectives on
what to work on to integrate sustainability and Product Stewardship better. Two important
aspects in implementing any kind of strategy are culture and leadership.

Topic specific part: receiving leadership specific insights

5 On a scale of 1 to 5, how would you assess the synergy cul- | Assess level of synergy
ture in terms of openness for change when it comes to sus- | culture

tainability / Product Stewardship at the Case Department?
(1 meaning very poor culture & resistance for any type of




Transition to closing the interview: thank you very much for your valuable input.
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Interview ends:
- Stop recording
- Thank expert again
- Explain further procedure

Sustainability Questionnaire

No. | Question Theme of Question

Start of interview:
- Welcome expert
- Information about data protection and confidential use of data
- Brief introduction into research and objectives (short presentation)
- Asking permission to record
Start recording

General part: creating a common understanding

1 What is your understanding of sustainability? Create common under-
standing
2 On a scale of 1 to 5, how do you see the integration of sus- | Perception of Case Com-
tainability, especially Product Stewardship at Case Com- pany

pany? (1 meaning very poor integration, 5 meaning sus-
tainability is integrated in every aspect)

If no explanation: please elaborate your choice Clarification
3 What is your contribution to sustainability integration or Assess level of expertise;
Product Stewardship at Case Company? job role
4 On a scale of 1 to 5, how do you see the integration of sus- | Perception of Case De-
tainability at the Case Department? (1 meaning very poor partment
integration, 5 meaning sustainability is integrated in every
aspect)
Is there a difference between sustainability integration and Prod- | Clarification
uct Stewardship?
If no explanation: please elaborate your choice Clarification

Transition to 2nd Part: At Case Department Product Stewardship is partly implemented for
some of the packaging and device products. This project aims to design a focused product
stewardship strategy with strategic pillars and key focus areas that are structured in time and
importance which should allow the Case Department to have a clear focus and objectives on
what to work on to integrate sustainability and Product Stewardship better. I know you are
probably not too familiar with packaging and device development but based on your exper-
tise...




Topic specific part: receiving sustainability specific insights

5 What could significantly support or prevent sustainability | Facilitators & Road-
implementation such as Product Stewardship within a de- | blocks in sustainability
partment? integration
Anything special for device and packaging?

6 Why could it support / prevent sustainability implementa- | Factors in sustainability
tion? integration

7 What kind of best practices or good examples of pharma Best practices & good
companies that are far in the sustainability integration, us- | examples of role model
ing Product Stewardship do you know? companies

8 Which current or upcoming internal or external sustaina- | Important regulations
bility regulations are especially important to be considered
in the strategy?

9 In a recent employee survey, which I did in the Case De- Idea feedback & screen-
partment one common answer was the necessity to collabo- | ing
rate across departments & functions and focus more on
Group SHE and other departments that deal with sustaina-
bility. What do you think about this?

10 How could or does a potential collaboration between your | Idea feedback & screen-
department and the Case Department look like in terms of | ing
sustainability integration?

11 A roadblock mentioned was the topic of lacking Existing sustainability
knowledge, what kind of existing sources & training mate- | resources that could be
rials do we have at Case Organization on the topic of Prod- | harnessed
uct Stewardship and which department could support?

12 What would you say are key areas and pillars to consider | Idea screening
for a sustainability strategy such as product stewardship
for the Case Department?

13 What are your expectations for the Case Department's prod- | Expectation manage-
uct stewardship strategy? ment

14 Based on your experience, how can we ensure that the Facilitating factors for

strategy is successfully implemented?

strategy implementation

Transition to closing the interview: thank you very much for your valuable input.
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Interview ends:

Stop recording
Thank expert again
Explain further procedure

Device Development Questionnaire

No.

Question

Theme of Question

Start of interview:

Welcome expert

Information about data protection and confidential use of data
Brief introduction into research and objectives (short presentation)

Asking permission to record

Start recording

General part: creating a common understanding

1 What is your understanding of sustainability? Create common under-
standing

2 On a scale of 1 to 5, how do you see the integration of sus- | Perception of Case Com-
tainability, especially Product Stewardship at Case Com- pany
pany? (1 meaning very poor integration, 5 meaning sus-
tainability is integrated in every aspect)
If no explanation: please elaborate your choice Clarification

3 What is your contribution to sustainability integration or Assess level of expertise;
Product Stewardship at Case Company? job role

4 On a scale of 1 to 5, how do you see the integration of sus- | Perception of Case De-

tainability at the Case Department? (1 meaning very poor
integration, 5 meaning sustainability is integrated in every
aspect)

partment

Is there a difference between sustainability integration and Prod- | Clarification
uct Stewardship?
If no explanation: please elaborate your choice Clarification

Transition to 2nd Part: At Case Department Product Stewardship is partly implemented for
some of the packaging and device products. This project aims to design a focused product
stewardship strategy with strategic pillars and key focus areas that are structured in time and
importance which should allow the Case Department to have a clear focus and objectives on
what to work on to integrate sustainability and Product Stewardship better.

Topic specific part: receiving device development specific insights

On a scale of 1 to 5, what would you say is the current

Market insights: sustain-
ability integration




Transition to closing the interview: thank you very much for your valuable input.

Interview ends:
- Stop recording
- Thank expert again
- Explain further procedure
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Packaging Development Questionnaire

No. | Question Theme of Question

Start of interview:
- Welcome expert
- Information about data protection and confidential use of data
- Brief introduction into research and objectives (short presentation)
- Asking permission to record
Start recording

General part: creating a common understanding

1 What is your understanding of sustainability? Create common under-
standing
2 On a scale of 1 to 5, how do you see the integration of sus- | Perception of Case Com-
tainability, especially Product Stewardship at Case Com- pany

pany? (1 meaning very poor integration, 5 meaning sus-
tainability is integrated in every aspect)

If no explanation: please elaborate your choice Clarification
3 What is your contribution to sustainability integration or Assess level of expertise;
Product Stewardship at Case Company? job role
4 On a scale of 1 to 5, how do you see the integration of sus- | Perception of Case De-
tainability at the Case Department? (1 meaning very poor partment
integration, 5 meaning sustainability is integrated in every
aspect)
Is there a difference between sustainability integration and Prod- | Clarification
uct Stewardship?
If no explanation: please elaborate your choice Clarification

Transition to 2nd Part: At Case Department Product Stewardship is partly implemented for
some of the packaging and device products. This project aims to design a focused product
stewardship strategy with strategic pillars and key focus areas that are structured in time and
importance which should allow the Case Department to have a clear focus and objectives on
what to work on to integrate sustainability and Product Stewardship better.

Topic specific part: receiving packaging development specific insights

5 On a scale of 1 to 5, what would you say is the current Market insights: sustain-
state of sustainability integration for pharmaceutical pack- | ability integration

aging in the pharma industry? (1 meaning very poor inte-
gration - none, 5 meaning sustainability is integrated in
every aspect)




Transition to closing the interview: thank you very much for your valuable input.

Interview ends:
- Stop recording
- Thank expert again
- Explain further procedure




APPENDIX 3: Integration of Findings

DC3, DE6, DH3, DP8, DS4, DS5,

Leadership buy-in (resources, budget) DV7, DV9, EC1

L1, L4, 54,55

Define goals, assign tasks, monitor, eval-
uate

D2, L1, L3, L4, P2, S2, S3, S5, S6 DC3, DPg, DD\IE? DS1, DSS,

Connection to corporate goals and Group

L1, S1, S3, S5, 56
SHE

DS3

Concrete selection criteria for new D1, D2, 11, L2, L3, L4 P1, P2, S1, DA2, DC1, DE1, DE2, DE5,

devices/ packaging/ platforms 52,85 DES, DP6, DP8, DV7
Putting more emphasis on sustainability P DA2, DC1, DE2, DE5, DE7,
in design reviews T DES8, DP5, DP8, DC2
Enhance quality of briefing phase P2 DA2, DE7, DES, DP3, DP4

DC2, DC3, DM4, DP4, DP5,

Do LCA upfront in beginning DP8, DV11

D1, D2, P1, P2, S5

common understanding of how to use

. . D1, P1, P2, S2, S3, S5, S6
LCA + tools in a standardized way

DE7, DM5, DP8, DP9, DV7

Auvailability of data; smart LCAs D1, P1, P2,S2, S5 DE7, DM4, DM5, DP8, DP9
Analysis of LCAs: lessons learned, hot
spot analysis, best practice document,

etc.

DGC3, DE7, DP1, DP8, DS2, DV6,

D1, P2, 52, S3, S5, S6 DV7

DAZ2, DC1, DE1, DE2, DM5,
Ds4, DV7

LCA + PS need to be key requirements

D1, D2, L2, L3, P1, P2
for Tech Center platforms

Process for Product Stewardship from

TDL L1, 54

DC1

Identify improvement areas
Reusable auto-injector

Design for end of life

Reduction (quantity or grammage) of de-
vice/packaging

Reduce amount of test samples/size

Material selection:

P1,P2,L1, L2 14,51, S3, S5

D2,14,S3

D2, S3, 54, S5, S6

P1,P2,51,S3

D1, D2, P1, P2, 52, S5
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DA3, DE2

DV10

DA1, DV1, DV2, DV10, DV11

DE5, DE6, DM5, DP9, DP11,
DV9, DV10

-Explore alternatives (Material + Supplier) D2, P1, P2 DE5, DE6, DP11
-Recycled materials P1, D2 DP7, DP9
-Alternative fibers P1,D2, DP9, DP11
-Improvements for polymers P1, P2, S2 DES5, DP9, DV10
-Mass Balance Approach D2, S5 -

EPR: Pressure Interview ID Survey ID
Impact of SBTI on work L2, $4,S5,56 -

Impact of regulations on work

Establish a regulatory information gath-
ering service

D1, D2, P1, P2, 11,51, S2, S3, 54,
S5, S6

P2,51

DAA4, DE6, DP6, DP7, DP9, DS5,
DSse6, DS7, DS8, DV7-DV10

DE6, DM3, DP7




Lived motto: patient 1st, sustainability
2nd before everything else

P2

DA2, DA4, DC1, DP10, DS5,
DV3

Collection & Recycling Programs

Interview ID

Survey ID

Impact of tenders/countries regarding
sustainability of products

Increasing customer pressure regarding
sustainability

S3, 54, S5

Take-back schemes (Collection & Recy-
cling

Reduce energy, water, waste

D1, D2, S3, 54, S6

S1, 83, S5

DV5, DV9, DV11

Education & Awareness:

Education & Awareness:

Importance of passionate sustainability
ambassadors / design champion

products

PS Resources & Ambassadors Interview ID SR
Standing resource for LCA + PS D1, P2, S3 DM2, DP1, DS2
LCA Super User Group D1, L1, L2, P1, P2 DM2
Sustainability circle within PTDE-D L3 DM2

D1, D2, L3, P1, P2S1

D2, L2, P2, 54, S5, S6

Sustainability requirements for supplier

DE2, DH4, DM1

Role of Procurement? (Sustainability re-
quirements, support for carbon reduction
calculations, guidance etc.)

D1, D2, P1, P2, L2

Power of Supplier? (Push suppliers for

. . D1, D2, P1, P2, 54,55
alternative materials, data, LCA etc.)

DE2, DE3, DH3, DM1, DV2

o Interview ID Survey ID

Communication
Visibility of PS within synergy D2, L4, P2,S1, S3, S4 DM1, DP1
PS Pledge? P2, 51,54, 56 DM1, DP8
LCA people provide support + info for DE1, DE7, DM1, DM4, DP1,

peopie p PP L1,13,S5 DP4, DV7, DVS, DV9, DV10,
synergy & chapters DVI1
Awareness of data availability D1, P1 DE7, DM1, DP4, DV7
Design guidance: actively lived or check- D1, L4, S3, S5, 56 DES, DM1, DP6, DP8, DS8, DS2,

box activity?

Collaboration & information sharing
(case-based examples)

Join industry working groups

Collaboration with Group SHE and other
departments (e.g., supply chain, PT)

Collaboration with other companies (e.g.,
take-back schemes)

D1, D2, S1, S3, $4, S5, S6

D2,51,S3

D1, L2, 51, S2, S3, S4, S5, S6

D2,51,S3

DVé6

DE7, DM1, DP1, DV7, DV11

DP8, DS5

DE1, DM1, DMS5, DP8, DS5,

EC1

DP8, DS5




91

APPENDIX 4: Product Stewardship Strategy for Case Department

Topic Goal/ Commitment Short-term (0.5 - 1 year) Outcome Requirements Mid-term (1-2 years) Outcome Requirements Long-term (2-5 years) Outcome Requirements

Topic Goal/ Commitment Short-term (0.5 - 1year) Outcome Requirements Mid-term (1-2 years) Outcome Requirements  Long-term (2-5 years) Outcome Requirements




Goal/ Commitment Short-term (0.5 - 1 year) Outcome Requirements Mid-term (1-2 years) Outcome Requirements Long-term (2-5 years) Outcome Requirements
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COLLECTION & RECYCLING PROGRAMS

Topic Goal/ Commitment Short-term (0.5 - 1 year) Outcome Requirements Mid-term (1-2 years) O Requi t: Long-term (2-5 years) Outcome Requirements
Take-back To keep in the loop on 1.) Identify internal partnerships, business cases, and other important information to keep up to date on the topic of take-back schemes. Give inputs and share Being informed & 1-2 people from
schemes the topic of take-back knowledge regarding devices, device-set up, and packaging. Push for adoption and implementation of take-back schemes at case organization pushing for case department
schemes with the case change
organization locations

and push for solutions
from a device and pack-
aging development point

Topic Goal/ Commitment Short-term (0.5 - 1year) Outcome Requirements Mid-term (1-2 years) Outcome Requirements  Long-term (2-5 years) Outcome Requirements




Education Everybody in the case 1.) Continuous educating and sharing information about Product Stewardship and sustainability and how embed it into existing processes. People are aware ~ People are en- Passionate people

department is aware of where to find necessary information and who to reach out if additional information is needed gaged and edu-  sharing and edu-
where to find infor- cated cating
mation regarding prod-

uct stewardship and sus-
tainability or who to
reach out to for more in-

formation

Topic Goal/ Commitment Short-term (0.5 - 1 year) Outcome Requirements Mid-term (1-2 years) Outcome Requirements Long-term (2-5 years) Outcome Requirements
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