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ABSTRACT 

The slow-moving pharmaceutical (pharma) industry is facing critical sustainability challenges that can 

be addressed through a circular economy (CE) approach with the help of startups. Embracing disruptive 

change is vital for the long-term growth and future success of the industry. This paper uses the CE 

framework developed by the Ellen MacArthur Foundation and the Creativity Theory by Amabile (2006) 

to explore the circular innovations relevant to the pharma industry that startups have developed, and 

how they may contribute, with creativity, to transforming the industry to environmentally friendly. A 

horizon scanning was done by categorizing 238 circular startups, relevant to the pharma industry, into 

four different category groups, and by conducting ten interviews with startup representatives and three 

interviews with large pharma company representatives. The results from the study show that the chal-

lenges of moving to CE are evident, but the opportunities of CE are ambiguous as they differ between 

existing literature and practitioners. The startups have developed unique solutions, which some have 

been perceived impossible to create, along with trending raw material and waste management solutions. 

The startup representatives were identified as intrinsically motivated, which fosters creativity and thus, 

the creation of these novel, disruptive solutions. Hence, startups have a distinct role in redesigning 

circular options for the pharma industry. Further, the strengths and weaknesses of startups and large 

companies complement each other and thus, partnerships are encouraged. Overall, all stakeholders from 

businesses to governments and healthcare facilities need to establish successful collaborations in order 

to accelerate the transformation to a CE. 

__________________________________________________________________________________ 

 

KEYWORDS: Circular economy, Pharma industry, Innovation, Creativity, Motivation, Startups 
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1. Introduction 
The environmental problems are accelerating at an alarming rate, which creates an urgent need to 

change the current societal systems. Sustainability concerns are increasingly gaining traction within 

academia, policymakers and different industries (Geissdoerfer et al., 2017). Sustainability is slowly 

implemented into the agendas of political leaders as well as into the strategies of organizations across 

diverse industries and thus, becoming progressively more embedded into the rules and structures of 

society, shaping our behavior (ibid.). Hence, one of the complex tasks the businesses are now facing is 

how to define their relationship to the natural environment (Larson, 2000). Sustainability demands in-

dustries to advance their products and services, which require new competencies in order to get there 

(ibid.). Thus, sustainable innovation can be seen as an emerging and fundamental force for change in 

the business world, and its potential to transform markets distinguishes it as an entrepreneurial oppor-

tunity waiting to be grasped (ibid.). 

1.1. Pharmaceutical Industry and the Necessity of a Sustainable Transformation 

The pharmaceutical (pharma) industry has been growing rapidly since 2001, from the global revenue 

of 390.2 billion US dollars (Statista, A, 2019) to the global revenue of 1,204.8 billion US dollars in 

2018 (Mikulic, 2019). Half of the revenue is generated alone in the North American market (ibid.), but 

other international markets, such as Brazil, Germany and China, are also growing at a rapid rate, up to 

16 % a year (Statista, B, 2019). The pharma industry consists of production, marketing, research and 

development (R&D) of pharma products. The global spending on pharma R&D was 182 billion US 

dollars in 2018. Further, it is estimated to reach 213 billion US dollars in 2024 (Statista, D, 2019). Two 

reasons for the rapid growth of the industry are the aging global population and the increased universal 

access to healthcare (Veleva et al., 2018). Additionally, the effects of climate change, perhaps the most 

complex issue facing modern society, affect every aspect of human life, including health (Quelch, 

2020). The rising temperatures and polluted air are expected to heighten a great amount of health prob-

lems, such as asthma and infectious diseases, which will likewise affect the demand for pharma products 

(MarketLine (1), 2019). The core responsibility of the industry is to improve access to medicine, in-

cluding its affordability, as it can directly influence people’s lives (Ding, 2018). This core responsibility 

of ensuring healthy lives for everyone is also mentioned in the third Sustainable Development Goal 

(SDG) of Good Health and Well-being. The pharma industry among other industries is striving to 

achieve SDGs, designed in 2015 by the United Nations (UN) for a better and more sustainable future 

(Kao and Essehag, 2019). The healthcare industry has been said to be one of the most important com-

ponents for achieving SDGs, followed by transformation of resource use and consumption (Eccles, 

2018). According to a research conducted by Eccles (2018), the industry is able to contribute to the 

SDGs beyond the obvious third goal. Five other goals were identified particularly important for the 

industry: the fourth goal of Quality Education, the sixth goal of Clear Water and Sanitation, the ninth 
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goal of Industry, Innovation, and Infrastructure, the eleventh goal of Sustainable Cities and Communi-

ties, and the fourteenth goal of Life Below Water (ibid.). The industry needs to think broadly and seek 

novel, effective ways in order to accelerate the impact and the achievement of the SDGs (ibid.). 

While innovative sustainable solutions to climate change offer an opportunity for the pharma companies 

to be part of the solution, it has become distinctly clear that the industry itself is also part of the problem, 

as it is one of the largest global industries (Quelch, 2020). The pharma industry is rarely mentioned 

when we talk about the ever-increasing pollution rates and environmental damage different industries 

and our consumption habits have caused over the years. Furthermore, surprisingly few researchers have 

investigated the greenhouse gas emissions of the sector. Yet a recent study found that the global pharma 

industry is not only a significant contributor to global warming but also 13% more greenhouse gas 

emissions-intensive than the automotive industry, despite being 28% smaller (Belkhir and Elmeligi, 

2019). Out of more than 200 companies present in the global pharma market, only 25 were found to 

consistently report their direct and indirect greenhouse gas emissions in the past five years (ibid.). The 

amount of emissions varied massively within the sector (ibid.). According to the research, three of the 

most financially successful pharma companies in 2019 have one of the lowest greenhouse gas emissions 

(ibid.). This shows that economic value can be created while addressing pressing environmental and 

social challenges (Eccles, 2018).  

There are multiple ways pharma can reduce their carbon footprint and still fulfill its social responsibil-

ities, including more sustainable manufacturing processes and more effective and safer medicines 

(Quelch, 2020). However, it is very resource-intensive to launch new pharma products to market in 

order to accommodate the health of people. The time frame from candidate identification of a product 

to its launch is around 7-9 years and in 2016, the cost of developing new pharma products was estimated 

to be 1.5 billion US dollars (Kopach, 2018). The pharma industry is called a ‘blockbuster industry’ 

which means, first of all, that revenue mainly comes from few resource-intensive products. A ‘block-

buster drug’ generates most of the revenue for companies and thus, they are highly dependent on them 

(Olk and West, 2020). Secondly, the industry requires risky investments that create high entry barriers 

and require companies to have long-term persistence, which is potentially rewarded with a high eco-

nomic return (ibid.). High entry barriers and long product development periods cause the industry to 

change slowly (ibid.). Hence, the sector severely requires novel approaches and disruptive innovation 

in order to survive (Weiblen and Chesbrough, 2015). It is crucial to anticipate and adjust to current and 

future trends by being proactive and not reactive, which the large organizations usually end up being 

(Quelch, 2020). Unlike larger and slower companies that tend to lack behind, entrepreneurs can bring 

new solutions to the market rather quickly (Freeman and Engel, 2007). There is a clear gap between 

ways of working in a large company compared to a startup, as startups typically have the willingness to 

take risks and work through trial and error with promising ideas that accelerate disruptive innovation 

(Weiblen and Chesbrough, 2015). With startups mainly working in that way and additionally possessing 
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great agility (Christensen, 1997), they may play a crucial role in this transformation. Recently, efforts 

to reach out to the startup ecosystem from large companies seem to be increasing (Weiblen and 

Chesbrough, 2015), which could potentially help the industry to gain the desperately needed agility in 

order to facilitate a new, more sustainable pharma landscape (Quelch, 2020). 

A beneficial way to address the growing environmental challenges is Circular Economy (CE), which 

may stimulate the creation of novel solutions. Different models and levels of working with CE exist 

worldwide, but the overall goal is to foster a balance between the economy, society and environment 

(Ghisellini et al., 2016). An increasing interest in CE can both be seen within the general public through 

Google Trends, where searches on ‘circular economy’ have steadily increased since 2004, and the term 

is currently at its highest rate so far (Google Trends (1)). Likewise, the interest is increasing in the 

academic scene as articles including ‘circular economy’ have exponentially increased from 2015 to 

2019 (1963 articles in 2019) on the quoting database Scopus (Scopus (1)). 

1.2. Problem Statement  
The pharma industry needs to change course in order to address the exponentially increasing environ-

mental challenges (Quelch, 2020). One way could be to change the industry towards a CE model, with 

specialized help from innovative startups. Although, in order to do so, different steps of the process 

need to be investigated as there is a clear research gap in the academic literature when it comes to 

circular pharma literature. First, we need to understand the problem of what sustainability challenges 

the pharma industry possesses on the environment. Then, the challenges of implementing a CE approach 

and what opportunities it creates for the pharma industry will be investigated. These first steps will be 

researched through previous literature. Secondly, we will examine what innovative CE solutions, di-

rectly or indirectly related to the pharma industry, already exist in the field. In order to do so, startups 

will be mapped in different categories and further analyzed to identify over- and underrepresented so-

lutions. Furthermore, to gain deeper insights of the topic, interviews with representatives from both 

startups and large pharma companies will be conducted. These interviews will additionally help us to, 

thirdly, understand what drives innovation and creativity in order to generate novel solutions needed 

for CE. Because a theory states that the first step of innovation is creativity (Amabile and Coon, 1996), 

and in order to be truly creative, one needs to be intrinsically motivated (Amabile, 2006), the motivation 

of startup representatives (SU-R) as well as large pharma company representatives (LPC-R) will be 

investigated. These steps will altogether help us to gain an understanding and the expertise to answer 

our research question stated below, and contribute to the existing literature with our findings. 
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The motivation for writing this thesis comes from the devotion of both researches to advice businesses 

to take responsibility of the climate change and the throwaway society on their shoulders, help them to 

understand the criticality of our situation, and inspire and encourage businesses to be a part of the solu-

tion instead of leaving them to be a part of the problem.  

1.3. Delimitations 
The aim of this thesis is to understand the role of startups in initiating a change to more circular business 

models in the pharma industry. Thus, choices of what to include were based on the relevance of the 

subject and our basis of studying a master’s in Organizational Innovation and Entrepreneurship. We 

recognize the importance of regulations, laws, patents and other policy tools as they play a big part in 

the pharma industry, but we chose not to include that perspective in our research because of our limited 

expertise within political science. As students of innovation and entrepreneurship, we wished to under-

stand the rudimentary limitations or opportunities these policy tools might create, but not to discuss or 

analyze the regulatory scene within the pharma industry. Further, the research does not focus on ways 

to become more circular in general, e.g., to use renewable energy for the office electricity, but on the 

specific challenges and opportunities of CE the pharma industry holds. Moreover, as our thesis evolves 

around sustainability, this research solely focuses on environmental sustainability even though we rec-

ognize that social and financial sustainability are equally important. From our initial research of annual 

reports of big pharma, we discovered that pharma companies already address the perspectives of social 

and financial sustainability to some extent, as they are aim to ensure healthy lives for people by im-

proving access to medicine and its affordability. It was therefore more valuable to focus on the envi-

ronmental aspect of sustainability as that seemed to be less present in the current pharma scene.   

 

 

 

How can startups foster circular economy in the pharmaceutical industry? 

 

1. What are the opportunities and challenges of circular economy in the pharmaceutical in-

dustry? 

2. What kind of circular innovations created by startups exist which the pharmaceutical in-

dustry could potentially benefit from? 

3. How is creativity fostered in order to develop innovative solutions? 
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1.4. Summary of the Thesis Structure 
A summary of the thesis structure, together with short descriptions of each chapter, is provided in or-

der to improve the reading process of this research paper.  

 

Chapter I: Introduction 

The introduction describes the context of the thesis, allowing the reader to understand the background 

of the subject by providing statistics from the pharma industry, and explaining why sustainability and 

especially circularity should be increasingly incorporated in the pharma industry with the help of 

startups. 

 

Chapter II: Literature Review 

This chapter offers the reader a broad overview of the researched phenomenon by presenting literature 

published about sustainability challenges in the pharma industry, CE challenges and opportunities, the 

relationship of creativity and innovation and further, innovation in the pharma industry. 

 

Chapter III: Methodology 

This chapter presents the methodology of the research paper, explaining in detail why the authors 

chose a certain research philosophy, approach, and design to answer the research questions. 

 

Chapter IV: Findings 

This chapter offers a detailed analysis of the research findings. Findings are drawn from the mapping 

of the circular innovations, and the interviews conducted with the startup and large pharma company 

representatives.  

 

Chapter V: Discussion 

Considering the data used for mapping and the interview data collected for this research paper, this 

chapter discusses and compares the findings. 

 

Chapter VI: Conclusion 

This chapter concludes the research paper and answers the research questions. It offers recommenda-

tions for the stakeholders on how to foster CE in the pharma industry in the future and includes sug-

gestions for further research. 
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2. Literature review 

In this section, relevant literature will be presented which will serve as the knowledge foundation for 

the thesis. The literature review is separated into five different parts, and the first one presents the dif-

ferent sustainability challenges the pharma industry is facing today. Secondly, CE as a sustainability 

approach will be introduced, followed by the opportunities CE may bring to the pharma industry. The 

last two sections first contain a general introduction to innovation and creativity, followed by a section 

of innovation in the pharma industry.  

2.1. Sustainability Challenges in the Pharmaceutical Industry 
It has been estimated that the term sustainability itself has over 300 definitions (Santillo, 2007). The 

Brundtland Commission, which was created in 1983 by the United Nations to reflect upon ways to save 

the human environment and natural resources, has presented perhaps the most commonly recognized 

definition of sustainability as: “development that meets the needs of the present without compromising 

the ability of future generations to meet their own needs” (Brundtland, 1987, p. 37). Additionally, in 

1994, John Elkington provided a more present perception of the concept, the triple bottom line theory, 

which suggests that instead of just one bottom line, there are three pillars of sustainability: people, profit 

and planet (Geissdoerfer et al., 2017). Thus, environmental considerations and honoring human rights 

will contribute to the wellbeing of current and future generations while ensuring economic sustainabil-

ity. The triple bottom line has been referred to as: “the balanced integration of economic, environmental 

and social performance” (ibid., p. 759). The three spaces are all interconnected and thus, continuously 

affect one another. Therefore, based on this, we conclude that in this research sustainability is defined 

as: “the balanced integration of economic performance, social inclusiveness, and environmental resil-

ience, to the benefit of current and future generations” (ibid., p. 766). 

The protection and enhancement of environmental resilience need to be addressed by all industries, and 

the pharma industry is no exception. Yet, it seems that the industry is exceptionally slow at adapting to 

the sustainability movement (Ertz and Patrick, 2020). The next section will elaborate sustainability 

challenges specifically in the pharma industry found in the existing literature. A Cambridge Dictionary 

defines challenges as tasks that need to be overcome through ability and skills (Cambridge Dictionary 

(1), n.d.). An overview of the sustainability challenges is visualized in Figure 1. 
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Figure 1: An overview of the sustainability challenges in the pharma industry (own data, visual credit: GIG, 

2020) 

General Waste 

Challenges regarding waste in the pharma industry are enormous, and the problems might trace back to 

the lack of a globally agreed-upon definition of pharma waste (Windfeld and Brooks, 2015). Pharma-

ceutical, medical and healthcare waste are all referred to in multiple ways, without clear separation. As 

this thesis focuses on the pharma industry, a definition of pharma waste is essential. Two relevant def-

initions were identified from the literature:  

1. Medical or healthcare waste refers to the waste created by all healthcare establishments includ-

ing medical practices, hospitals, laboratories, blood banks, clinics, pharmacies, home-based 

health care and so (Georgescu, 2011). 

2. Medical waste is defined by the United States Medical Waste Tracking Act, 1988, as: “any 

solid waste that is generated in the diagnosis, treatment, or immunization of human beings or 

animals, in research pertaining thereto, or in the production or testing of biologicals” (Wind-

feld and Brooks, 2015, p. 99) 

In this thesis, a combination of these definitions will be used and the term ‘pharma waste’ will therefore 

refer broadly to all waste generated by healthcare establishments, home-based healthcare, pharma re-

search and production. Even though there are possible difficulties in introducing circular design strate-

gies into the healthcare industry, the amount of material waste in the industry requires it (Kane et al., 

2018). It was first documented in 1994 that the pharma industry was the industry generating the most 

waste per product unit compared to other chemical industries (Veleva et al., 2018). When producing 

pharma products, 80 % of the generated waste is solvent, and in order to create 1 kg of active ingredient 
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used in medicine, a pharma company will on average use 120 kg of material (ibid.). This means ap-

proximately 99 % of the materials necessary to produce a pharma product, will become waste. The 

waste streams do not stop with production. The United States is the world’s leading country of medical 

waste production and they alone create more than 3.5 million tons of medical waste every year (Wind-

feld and Brooks, 2015). On average, it costs $790 pr. tons to dispose of medical waste, and thus, a 

significant market opportunity can be seen in the disposal of waste (ibid.). Examples of illegal shipping 

and illegal dumping of pharma waste in order to save the disposal cost highlight a lack of incentives to 

treat the waste safely and properly (Georgescu, 2011; Windfeld and Brooks, 2015). Another waste chal-

lenge is that around 54 % of medical product users do not give the surplus products, like home pharma, 

back to the pharmacy, but instead, throw it into the regular trash bin (Mathew and Unnikrishnan, 2012). 

Another study from the US found that 90 % of households put their unwanted medicines in the regular 

trash bin or water stream (Ding, 2018). Solely in the US, an additional 50,000 tons of waste per year is 

estimated to be generated from home healthcare products (Kane et al., 2018). Medical products that are 

expired or not intact have very little economic value because they also need to be sorted and inspected 

before they can be properly handled in disposal (Ding, 2018). A big challenge for the pharma companies 

also exists in the transportation of some temperature-sensitive medicine since if, for some reason, the 

transit fails to keep the temperature on the desired limit, the medicines will go to waste (ibid.). Addi-

tionally, waste from the pharma industry is burdening the environment as a result of a shift from multi-

use to single-use products (Windfeld and Brooks, 2015). Companies and hospitals are increasingly 

choosing single-use products, because companies can get a stable income by creating a sturdy produc-

tion of single-use products, and hospitals can ensure clean, safe products to patients without using the 

time to clean them in between patients (Klein, 2005). The UN has estimated that over half of the world’s 

population is at risk from diseases caused by infected healthcare waste. The introduction of disposable 

products has greatly reduced infection rates and thus, improved health outcomes (ibid.). Although some 

disposable medical products become unhygienic after use, they still may be recovered when sterilization 

or disinfection processes are applied. In most cases, however, it is up to the manufacturer to label the 

device as reusable or single usage (ibid.). Moreover, the ability of the product to survive the repeated 

mechanical or chemical damage caused by sterilization is a challenge. The design of the product often 

affects the success of the recovery as, e.g., moving parts, sharp edges or pockets make this process 

riskier (ibid.). Therefore, some items will always remain disposable since the cost of their recovery will 

be greater than the cost of the device itself (ibid.). Ertz and Patrick claim, “it is estimated that the cost 

of purchasing new equipment annually has increased by more than 5 percent over the last 20 years 

making profit margins unbearable” (Ertz and Patrick, 2020, p. 104589) and as a result, the fees of 

medical services and insurances are only increasing. The current use of disposables has slowly become 

costly, wasteful and often unnecessary in the health care sector, and a need for product lifetime exten-

sion strategy is growing (ibid.). The necessary transition from an unsustainable linear economy to a 

greener circular one is hampered by the fact that economic assessments are not being fully integrated. 
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Sheldon expresses the need of integrating the assessments in this way: “the true costs of the established 

‘take-make-use-dispose’ production chains have to include the costs of resource usage/depletion, waste 

management and environmental pollution, which are currently externalized” (Sheldon, 2016, p. 3183). 

 

Hazardous Waste 

Most of the pharma waste, approximately 80 %, consists of general waste, which creates no extra dam-

age or risk than regular waste, to human health or the environment (Georgescu, 2011). The remaining 

approx. 20 % is hazardous waste, which imposes an extra burden on both human health and the envi-

ronment (ibid.). Examples of hazardous waste are sharps, infectious waste, anatomical waste, radioac-

tive materials or expired chemical products (ibid.). Up to 25% of medical waste is estimated to be 

composed of recyclable plastics (Kane et al., 2018). Still, due to poor waste sorting processes, studies 

show that 70-80 % of the hazardous waste is mixed with non-hazardous waste. However, after entering 

into the hazardous waste stream, non-hazardous materials become contaminated, which results in them 

needing the same disposal process as hazardous waste (Windfeld and Brooks, 2015). According to CE, 

the product is no longer meeting the hygienic standards required for its recovery and possible recyclable 

waste becomes then useless (Kane et al., 2018). Most countries have strict policies on disposing of 

potentially contaminated pharma waste in order to destroy the biohazard (ibid.). The most common way 

of handling hazardous waste in the developed world is incineration, where the waste is burned at such 

a high temperature that only ashes remain (Windfeld and Brooks, 2015). A positive side of this way of 

handling hazardous waste is that it ensures sterilization and reduces the volume of the waste, making it 

is easier and cheaper to transport (ibid.). After the incineration, the ashes will be buried at a landfill 

facility (ibid.). A negative side is that the incineration process releases unwanted toxins into the atmos-

phere (ibid.). It is estimated that incineration represents 13 % of human-made mercury emissions in 

North America, which is only overtaken by coal combustion, which is at 55 % (ibid.). There is a ‘safety 

first’ culture tied to emotions in the pharma environment, which leads to used products being perceived 

obsolete even though they have not become out-of-date yet (Kane et al., 2018). As Lipshutz (2017) 

formulates it: “and so, we continue to pollute our world at an alarming rate, for what we maintain are 

higher causes” (Lipshutz, 2017, p. 1). 

 

Non-Renewable Raw Materials 

Even though oil production reached its peak more than ten years ago, the pharma industry is still de-

pendent on the oil industry to supply a substantial amount of organic feedstocks, and the demand is 

ever-growing (Hunt, 2016). Many traditional sources of elements are decreasing, and with a supply 

chain that does not currently include sustainable processes, there is an increasing challenge to extract, 

use, manufacture and recover these elements in the future (ibid.). Especially for the pharma industry, 

the long-term security of elemental supply has grown into a critical concern. For example, it is predicted 

that 33 % of the entire world’s supply of helium, which is essential for the pharma sector, will be used 
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within the next ten years (ibid.). Another challenge regarding the elements is the limited number of 

locations they are globally found. This makes them vulnerable to natural disasters and political conflicts, 

fostering an unequal power relationships over the elements and a need to create diplomatic relationships 

(ibid.). This also highlights the importance of making better use of the elements currently within the 

supply chain. In the near future, a larger number of elements may need to be sourced from waste – 

landfills, electronic equipment, industrial waste, mine tailings and even from contaminated waters 

(ibid.). 

 

Environmental Pollution 

The pharma industry does not only generate enormous amounts of waste, which end up polluting the 

environment, but some pharma products are considered to be among the most non-biodegradable ma-

terials and are therefore, an even bigger burden on the environment (Mathew and Unnikrishnan, 2012). 

One of the most visible consequences of pharma pollution exists in India, where a species of vultures 

was extinct as a direct result of pharma pollution (ibid.). As parts of the pharma products, the drugs, are 

insoluble in water, they will not be washed away by rain, but instead, will build up in the environment 

and possibly be consumed by other organisms (ibid.). Chemicals such as human and veterinary drugs, 

including antibiotics, hormones, detergents, disinfectants, are known to enter the wastewater (Gadipelly 

et al., 2014). However, the spread and consequences of the presence of these components in the envi-

ronment have not yet been fully researched, but effects such as the development of antibiotic-resistant 

microbes in the marine environment, feminization in fish and alligators, and changing migratory pat-

terns of salmon have been noted (ibid.). The microbes in the drugs can potentially kill the friendly 

microbes which, for example, are present in compostable organic waste (Mathew and Unnikrishnan, 

2012). As the microbes from drugs are antibiotic-resistant, they eventually become deadly and will be 

superior to other microbes. This means that even small quantities of drug waste have the potential to 

inflict much damage to the environment (ibid.). In Patancheru, which is the pharma manufacturing hub 

of the world, located in India, the wastewater has shown 150 times higher levels of pharmaceuticals 

than detected in the US (ibid.). In the developed countries, pharmaceuticals have been found in drinking 

water as well (ibid.). Sewage plants are not sufficient to filter these toxic chemicals, which leads them 

ending up in the drinking water and the environment where they cause much harm (Ding, 2018). As 

water resources are increasingly scarce, it is necessary to understand and develop methods for pharma 

wastewater treatment as part of water management. No single technology can yet completely remove 

pharmaceuticals from wastewaters (Gadipelly et al., 2014). Pollution is not limited to the area of man-

ufacturing or the area of use; pollution anywhere in the world becomes a problem everywhere (Mathew 

and Unnikrishnan, 2012). 
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Lack of Awareness 

WHO is reporting and sharing information about both social and environmental sustainability and they 

have created a number of policy, advocacy and management tools to decrease the risks related to pharma 

waste (Georgescu, 2011). Regardless, a reason for the sustainability challenges in the pharma industry 

could be the lack of awareness and knowledge of how unsustainable the industry is. Until recently, it 

was the general thought that prescription drugs were environmentally benign, because of the relatively 

small production amounts and the heavy regulations (Mathew and Unnikrishnan, 2012). Although 

highly regulated prescription drugs have been found in relatively big amounts in wastewater and rivers 

(Mathew and Unnikrishnan, 2012). Lack of guidance and sorting metrics of pharma waste have caused 

most individuals to create their own way of handling the waste (Windfeld and Brooks, 2015). Even 

pharma manufacturers lack awareness and knowledge about how to decrease the environmental burden 

of pharma products (Veleva et al., 2018). For pharma manufacturers, it can be very difficult to acquire 

the needed knowledge, and it will need to be constantly adjusted in order to address the growing sus-

tainability demands (Ding, 2018).  

 

Existing Regulations  

The pharma industry is heavily regulated and complex; the process of developing and manufacturing 

new drugs is both time and resource-intensive (Ding, 2018). A big issue for pharma companies is the 

challenge to comply with existing regulations and standards (Veleva et al., 2018), which has caused 

low prioritizing of greener solutions, and therefore lack of green implementations (Kopach, 2018). As 

previously highlighted, the pollution generated by pharma waste is creating a big burden on the envi-

ronment, but there is no international agreed-upon regulatory framework for handling pharma waste 

(Georgescu, 2011). The lack of an international model and little general guidance has led to a lack of 

clarity, making the sorting of pharma waste very inefficient and thereby increasing the burden on the 

environment (Windfeld and Brooks, 2015).  

 

Rushed Manufacturing 

The industry structure creates a dilemma between speed and safety as new pharma products are forced 

to compete with previous ‘blockbusters’ (Olk and West, 2020). When patents expire, the generic 

pharma companies produce a replica of a ‘blockbuster drug’ at a much lower price (Olk and West, 

2020). As time is a key element for generic manufacturers’ competitiveness, the low-cost products need 

to be pushed out as soon as possible (ibid.). The speedy production will sometimes create a higher 

burden on the environment than the production of the original, patented product (Kopach, 2018). There 

is a high risk of product recalls due to quality issues from the generic suppliers since the products are 

released as quickly as possible, and there is room left for product defects which may endanger the 

consumer (ibid.). The process of retrieving defective or potentially unsafe products and remanufactur-

ing them creates additional waste (ibid.).  
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Outsourcing 

Globalization and outsourcing to developing countries are present in many industries, including the 

pharma industry. It is more profitable to outsource manufacturing to developing countries than to pro-

duce locally since the costs are much lower than in developed countries. For example, India has 30-40 

% lower production costs and one seventh of the labor costs compared to the US (Veleva et al., 2018). 

Massive economic benefits have led big pharma companies to outsource their manufacturing to India, 

which is today producing 40 % of the world’s pharma products and 90 % of the domestic pharmaceu-

ticals (Mathew and Unnikrishnan, 2012). Outsourcing can lead to a loss of control in the manufacturing 

processes (Kopach, 2018), and without a proper waste management system of pharma waste, challenges 

arise regarding public health (Mathew and Unnikrishnan, 2012). With the developing countries being 

in charge of the manufacturing and thus, also pharma pollution, Sweden’s Medical Products Agency 

emphasizes the importance of control and revision of the manufacturing processes and recommends 

reducing outsourcing in that regard (ibid.).  

 

2.2 Circular Economy 

The need for CE was identified already in the 1960’s, when Barry Commoner (1917-2012), an Ameri-

can cellular biologist, politician, and one of the leading environmentalist spokespersons of his time, 

recognized issues with the linear economy. In his book ‘Closing the Circle’ (1971) he wrote: “we have 

broken out of the circle of life, converting its endless cycles into man-made linear events: oil is taken 

from the ground, distilled into fuel, burned in an engine, converted thereby into noxious fumes which 

are emitted in the air” (Commoner, 1971, p. 10). Since then, CE has been discussed widely and has 

attracted increasing interest in academia as well as in the business community (Geissdoerfer et al., 

2017). CE can be seen as an approach to foster sustainability within society and as one form of sustain-

able business models (Bocken et al., 2014). Furthermore, it is also discussed as a critical element of 

sustainable development (Geissdoerfer et al., 2017) or as a concept absolutely necessary for sustaining 

economic growth in a sustainable way (Ellen MacArthur Foundation, 2013). The goal is to have a green 

economy which offers innovative employment opportunities, improved wellbeing, equal resource use 

and access for all generations, in the present as well as in the future (Ghisellini et al., 2016). The Euro-

pean Commission presents CE systems as a benefit for different sustainability dimensions like GDP 

growth, resource efficiency or job creation, but does not argue whether it is necessary in order to foster 

sustainability (European Commission (1), 2014). However, while circularity has a positive influence on 

some aspects of sustainability, such as the environment, it does not necessarily integrate or focus on 

other dimensions such as the social aspect (Murray et al., 2017).  

 

The most distinguished and well-known definition of CE has been outlined by the Ellen MacArthur 

Foundation, which introduce CE as: “an economy that is restorative and regenerative by design” (Ellen 
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MacArthur Foundation (1)), meaning that raw materials shall not become discarded waste (Geissdoerfer 

et al., 2017). A ‘closed loop economy’ will not generate excessive waste as any waste becomes a re-

source (Wysokińska, 2016), because when a product reaches the end of its life, the materials are used 

again and again. This creates further value by keeping the resources within the economy (European 

Commission (1), 2014). The concept is based on three principles; firstly to redesign products and man-

ufacturing processes not to produce waste and pollution, secondly to keep products and materials in 

use, and lastly, to regenerate natural systems (Ellen MacArthur Foundation (2)).  

 

In short, the CE model is increasingly used as a way to replace the current linear production and con-

sumption model, as it is based on continuous growth and resource consumption with a new business 

model, where wellbeing is separated from resource consumption (Ghisellini et al., 2016). However, in 

order for us to achieve an improved balance and harmony between economy, environment and society, 

all actors of the society must commit to involving their capacity and creating collaborations (ibid.). 

Sustainable development requires disruptive changes and radical innovations, especially from large, 

industrial companies (Ritzen and Sandström, 2017). This means cleaner production patterns at the com-

pany level, development of producers’ and consumers’ responsibility and awareness, the use of renew-

able technologies, energy and materials as well as the adoption of suitable, transparent and stable poli-

cies and tools (Ritzen and Sandström, 2017). The implementation of CE is still in its early stages, mainly 

focused on recycling rather than reuse in the Western countries (Ghisellini et al., 2016). It is necessary 

to take a broader and more comprehensive perspective, as limited view might lead to failure of the 

model (Ghisellini et al., 2016). 

 

According to Ghisellini et al (2016), three principles of CE (the 3R principles) have been identified 

from CE literature; however, they are used differently depending on country policies - some nations use 

them solely for waste management, where others apply them extensively to all economic areas address-

ing consumption (Ghisellini et al., 2016). The 3R principles are, firstly, reduction, aimed at minimizing 

the input of fundamental raw materials and energy through improving the efficiency of the production, 

e.g., simplifying the packaging. The second, reuse, refers to reusing products or components that are 

not yet waste, for the same purpose of which they were conceived. Lastly, recycle, refers to reprocessing 

waste materials into elements or products for the original or other purposes. As mentioned, CE might 

often be identified with the recycling principle, however, this may be the least sustainable solution 

compared to the other CE’s principles (reduction and reuse) in terms of resource efficiency and profit-

ability. Additionally, some waste materials are only recyclable until a certain point (ibid.). 

 

Other models of CE have also been identified, one of them being Extending Product Value business 

model, which extends product lifetime by reversing the product obsolescence, by e.g., repair, refurbish-

ing or remanufacturing (Whalen, 2019). Additionally, perhaps the most well-known and used model, a 
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more extensive approach than The 3R principles, is called The Circular Economy System Diagram, also 

known as the ‘Butterfly Diagram’, developed by the Ellen Macarthur Foundation (Ellen MacArthur 

Foundation, 2019). It has been revised and developed over several years, adding more depth to the 

diagram and thus, supporting the understanding of how complex CE is. The diagram tries to capture the 

flow of materials, nutrients, components and products, while adding an element of financial value 

(ibid.). It is presented and described in more detail in the upcoming theory section 4.1. The Ellen Mac-

Arthur Foundation is a collaborative hub for different stakeholders (e.g., businesses, policymakers) in-

terested in CE, which has published various articles about the concept. Overall, CE provides a reliable 

framework for regenerative eco-industrial development, along with increased well-being based on re-

covered environmental integrity (Ghisellini et al., 2016). However, there is a high emphasis on techno-

logical innovation in the form of cleaner technologies as well as on reuse, recycling and exchange of 

resources, and the whole concept of ‘doing more with less’. CE is a promising solution to address con-

cerns about access to resources as well as the growing waste streams (Whalen, 2019).  

 

2.3 Challenges of Circular Economy 
Even though there are immense benefits to the concept of CE, such as reduction of dependence on 

natural resources, in particular non-renewables, prevention of the loss of valuable materials and reduc-

tions in costs due to cutback in waste management as well as in pollution, the transition to CE still 

possesses various challenges and barriers. An overview of the identified challenges can be seen in Fig-

ure 2.  

The perhaps biggest challenge could be the passive throwaway culture in our society, which the linear 

economy model supports. Consumption for long has been considered as a sign of wealth (Ritzen and 

Figure 2: An overview of the challenges of circular economy (own data, visual credit: GIG, 2020) 
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Sandström, 2017). Along with the producers, consumers need to become more active participants of 

recycling or reuse of products and demand changes in order to drive the sustainability momentum 

(Ritzen and Sandström, 2017). According to Ghisellini et al (2016), whenever it is not economically 

convenient, engagement in CE is considered a disadvantage for companies. Therefore, a challenge is 

for public authorities, who need to create incentives for different industries with environmental policies, 

regulations and taxes (Ghisellini et al., 2016). Additionally, barriers for CE are also organizational, 

which especially large, mature organizations that have technically complex products face (Ritzen and 

Sandström, 2017). The barriers which are most frequently mentioned in the literature include, firstly, 

measuring the financial benefits of CE. It is uncertain how revenue could be generated with the extended 

product life cycle and exactly what values the increased sustainability gives to the circular products 

(ibid.). A shift towards CE is also perceived time-consuming and needs a massive investment (changes 

through the whole organization’s departments, business model, technical aspects, relationship with con-

sumers, distribution, suppliers, production system), which is fighting against the basic logic of the cur-

rent financial system. Rapid return on investments can seem more attractive than long-term system 

changes where revenue flows look uncertain (ibid.). Secondly, sustainability is often seen as a respon-

sibility of a specific department (ibid.). However, CE is too complex to handle by a single department 

and must be integrated throughout the whole organization (ibid.). There is an unclear responsibility 

distribution, which raises the question - who has the responsibility to turn the industries circular? 

Thirdly, the infrastructure does not support the ideology behind CE as some organizations might sell 

through retailers and therefore lose control over the products at the point of sale (ibid.). Greater collab-

oration must be established in the distribution system. Fourthly, the low knowledge level restricts inno-

vations towards CE (ibid.). Being unfamiliar with the concept or having a shallow understanding rein-

forces the reluctance towards disruptive changes. On average, mature and large businesses have quite 

large risk aversion and rather focus on sustaining themselves than reinventing themselves (ibid.). Fi-

nally, technological issues of product design or quality and production systems, along with the lack of 

knowledge about how a take-back system can work, are evident (ibid.). There is a great need for radical 

innovation and disruptive changes in order to tackle these critical barriers for CE (ibid.). 

2.4 Opportunities within Circular Economy in the Pharmaceutical Industry 

As the previous section highlights, the CE approach is necessary in order to sustain economic growth 

in a sustainable way (Ellen MacArthur Foundation, 2013). The next section will elaborate the opportu-

nities CE offers, specifically in the pharma industry, found in the existing literature. The Cambridge 

Dictionary defines an opportunity as a situation that makes it possible to do or achieve something (Cam-

bridge Dictionary (2), n.d.). Figure 3 shows an overview of the identified opportunities within the 

pharma industry. 



22 
 

 
Figure 3: An overview of the opportunities of circular economy in the pharma industry (own data, visual credit: 

GIG, 2020) 

Raw Materials 

Pharma companies should put a stronger emphasis on pollution prevention rather than pollution miti-

gation, which means that focus should be put on minimizing the leftovers of pharma production rather 

than finding more efficient ways of processing waste (Ding, 2018). The production begins with raw 

materials, and caution should be taken when choosing these materials and the ways to extract them 

(ibid.). Pharma companies can additionally increase the pharma products’ end-of-life recycling rates by 

using raw materials in a smarter way or using innovative new materials (Hunt, 2016). By doing that, 

the companies can additionally reduce their dependency on raw materials and at the same time minimize 

waste generation (ibid.). A tangible opportunity for companies could be to focus on recyclable, light-

weight packaging consisting of renewable materials (Ding, 2018). For example, a study showed how a 

simple product, a reusable surgical gown, could have significant sustainability benefits (Overcash, 

2012).  

 

Waste Management 

The disposal costs and the environmental burden are high for hazardous waste, and therefore, many 

researchers and pharma companies are interested in designing new alternative treatment methods for 

this type of waste (Windfeld and Brooks, 2015). Technologies have been developed to sterilize infec-

tious waste by grinding the material to small pieces and treating it with high-temperature steam, micro-

waves or chemical treatment. However, even though this could allow the materials to be recycled, it is 

expensive and would often require transport of the waste since it cannot be performed on-site (Kane et 

al., 2018). The waste generated in the pharma industry create substantial costs since the general waste 

and the hazardous waste often get mixed, which opens op an opportunity to ensure that the different 
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waste streams are not mixed (Windfeld and Brooks, 2015). Hence, the global waste management in-

dustry is slowly growing, reaching a growth rate of 2.7% and a value of $85.8 billion in 2018 (Market-

Line (2), 2019). The industry is expected to have a value of $91.2 billion in 2023, an increase of 6.3% 

since 2018 (ibid.). Sorting of recyclable waste and circularity of home healthcare devices are new fields 

that are still being explored. There is a need to design new strategies in order to expand circularity of 

pharma products (Kane et al., 2018). 

 

IoT, Monitoring and Logistics 

New management techniques and the internet of things (IoT) can help to monitor energy consumption, 

analyze big data and detect changes. More efficient monitoring and internal communication in pharma 

companies can improve performance, identify waste, reduce waste and overproduction (Ding, 2018). 

Communication techniques and analysis of pharma distributors’ data can create knowledge in order to 

control the amounts of products distributed and create smarter logistics to save energy and waste (ibid.). 

Smarter logistics can include route optimization, traceable and well-coordinated logistics. Also, an in-

troduction of autonomous and smart vehicles can save time and resources. Moreover, flexible and in-

novative logistics could be, for example, delivering medicine by drones (ibid.). 

 

Reprocessing 

One CE opportunity has been present since the 1980s in the US. Namely, a focus on increased recycling 

of pharma products through reprocessing (Klein, 2005), which started because of the increased costs of 

the products (ibid.). Additional benefits naturally followed since the reprocessing of the pharmaceuti-

cals decreases waste ending up in landfills (ibid.). In the beginning, small operators worked from their 

garages to refurbish single-use pharma products, and now it has become a separate industry with $100 

million in revenue in 2005 (ibid.). With an already existing industry, it has the potential to grow even 

bigger. In the US, the pharma reprocessing companies save almost 1000 tons of pharma waste annually 

from landfills or incineration (Kane et al., 2018). According to a market analysis, the refurbished 

pharma equipment market is expected to reach almost $12 billion by 2021 (Markets and Markets (1), 

2017). Increasing privatization in the healthcare sector, poor reimbursement scenarios for various med-

ical treatments, large patient population base and presence of a large number of hospitals/clinics with 

budget constraints in developing countries are major factors driving the market growth. The circular 

strategy has been successful due to the high value of the equipment – the refurbishment costs are gen-

erally relatively small compared to the overall cost of the product (Kane et al., 2018). The system is 

designed in a safe way which does not create incentives to return pharma products that are not fully 

functional or sterile (Klein, 2005). Though besides reprocessing, the pharma industry has been exclud-

ing the end-of-life process of pharma products. Even though this strategy has economic and ecological 
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benefits and is spread over multiple other industries, like car and electronics, the studies on opportuni-

ties and initiatives of product lifetime extension remain scarce in the health care sector (Ertz and Patrick, 

2020). 

 

Green Chemistry 

Another pharma opportunity relevant for CE is an approach called green chemistry, introduced in the 

1990’s. Green chemistry takes a wide focus on producing more sustainable pharma products (Veleva et 

al., 2018). It is defined as: “the design of chemical products and processes that reduce or eliminate the 

generation of hazardous substances” (US EPA, 2013). Green chemistry is the approach in chemical 

sciences that efficiently uses renewable raw materials, eliminates waste and avoids the use of toxic and 

hazardous reagents and solvents in the manufacturing and application of chemical products. Green 

chemistry takes the environmental impact into account and is defined by 12 principles, see Figure 4, 

which includes what pharma companies can do to design and manufacture more sustainable products 

(Veleva et al., 2018).  

Through green chemistry, by-product waste is minimized and the most polluting reactions are replaced 

with green technology (Mathew and Unnikrishnan, 2012). Green chemistry is already a part of the 

pharma industry even though there is much more potential than what is being currently exploited. Sev-

eral examples of chemists using green chemistry are noticed (Veleva et al., 2018), however, chemists 

who are aware of green chemistry and actively use the guidelines are rare (Lipshutz, 2017). Pharma 

companies that are practicing green chemistry in their processes show impressive results towards min-

imizing waste and it has also shown to be cost-efficient because reductions of waste are related with 

significant cost savings (Veleva et al., 2018). There are substantial economic benefits to be gained by 

integrating green chemistry into research and development as well as manufacturing; lower material 

inputs, reduced costs from waste disposal, reduced energy demand and improved utilization of manu-

facturing capacity. Sheldon explains: “Green chemistry is not only good for the environment, it makes 

good business sense” (Sheldon, 2016, p. 3181). The goal of green chemistry is simple: zero waste 

(ibid.).  

 

 

Figure 4: The 12 principles of green chemistry (Veleva et al., 2018) 
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Collaborations 

A range of different research put emphasis on how relationships between different stakeholders in the 

pharma industry can help to foster more circular business models. That means relationships between all 

stakeholders in the production process, like the extractors, manufacturers, users and experts of recover-

ing of the materials (Hunt, 2016). The earlier mentioned preprocessors have a strong need for close 

collaboration with the manufacturers in order to recover and recondition the products without compro-

mising the outcome, as the products can be complex (Klein, 2005). A broader collaborative approach, 

including international organizations and states, can be valuable in order to standardize specific pro-

cesses like pharma waste management (Georgescu, 2011). Also, donor communities, public and private 

healthcare facilities, pharma companies and civil society should be brought into the collaboration in 

order to create safe and environmentally sustainable handling of pharma waste (ibid.). In order to im-

prove the education of healthcare professionals, a closer collaboration between pharma companies, 

healthcare professionals and patients should be intensified (Ding, 2018). Even different pharma com-

panies are recommended to collaborate in order to tackle the challenges of environmental sustainability 

(ibid.). It is not enough only to focus on the products and making them more sustainable; it is important 

to integrate innovative procedures in all parts of the process from design, production, use, to end of life 

(ibid.). Some pharma companies are trying to look elsewhere for innovative solutions and an increase 

of proactive academics indicates a need to incorporate them in order to tackle the different environmen-

tal challenges, as they can possibly bring in new perspectives (Mathew and Unnikrishnan, 2012). Based 

on the number and sizes of mergers and acquisitions in 2019, the industry is expected to see the impacts 

of these consolidation activities within the large pharma companies (Arnum, 2020). In order to gain a 

competitive advantage, a merger of the largest retail pharmacy chain in the US and the third-largest 

health insurance company in the US helped to cut healthcare costs (ibid.). These types of deals reflect 

the ongoing consolidation in the healthcare market and the rise of business models to deliver increased 

access and lower costs (ibid.). 

 

Personalized Medicine 

Another opportunity for pharma companies is to improve the quality of the pharma products leading to 

safer products for users and therefore, a decrease in return rate, directly correlated with a decrease in 

waste (Ding, 2018). As personalized drugs are increasingly a tendency of the pharma industry, it can 

moreover create a positive impact on the environment. For example, many pharma products are packed 

in units of 28, 30 or 31-day dosages, and because many users will only need 28, there are leftovers 

(ibid.). If one could personalize the dosage, it is possible to minimize waste, and therefore, impact the 

environment positively. 3D printing is one way to approach this, and the process also offers the possi-

bility of rapid production (ibid.). More patient-oriented approaches will continue to guide drug devel-

opment and commercialization strategies, such as the continued movement to the precision of medicine 
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in drug development, the role of real-world data in clinical trials and the application of wearables (Ar-

num, 2020). 

 

New Regulations 

Regulations can be a key driver in the change for a more sustainable future. Governments could recom-

mend or even force pharma companies to become more sustainable through new regulations (Ding, 

2018). In 2018, The European Parliament approved an update of current waste management rules, in-

cluding new targets for recycling, packaging and landfilling in 2018 (European Commission (2), 2018). 

This is a key element of the Circular Economy Action Plan the European Commission adopted in 2015 

(ibid.). The new legislations include incentives for the producers, through Extended Producer Respon-

sibility (EPR). This environmental policy places the responsibility on the producers, even at the post-

consumer stage of a product’s life cycle, requiring original producers to collect or take back used goods, 

to sort and treat the waste through recycling (ibid.). The EPR must be established for all packaging by 

2025 (ibid.). Additionally, a way to encourage pharma companies to produce more circular products 

can be through patent exclusivity, where additional benefits can be included in the patent if the pharma 

product is circular (Kopach, 2018). Another way could be tax obtained by credit companies if pharma 

companies converted to greener and more circular processes (ibid.). 

 

Sustainability Measurement 

As WHO makes recommendations and models for sustainable practices, an objective measurement 

measuring the circularity of pharma products, and the process of manufacturing them, can make it easier 

for companies to incorporate and measure the different processes (Kopach, 2018). An example of such 

measurement could be the already acknowledged E-factor, also called the environmental factor, which 

is an indicator of efficiency and environmental improvements (Veleva et al., 2018).  

 

2.5 Innovation and Creativity 

In order to overcome the challenges of developing and implementing environmentally sustainable ways 

in the pharma industry, new ways of thinking are essential. Transformation of a whole industry needs 

to be approached with not only financial resources but also creativity and innovation. The next section 

includes a short introduction to innovation and creativity, their relationship and how they work in the 

organizational setting.   

 

Today, post-industrial organizations are knowledge-based organizations, whose success and long-term 

survival depend on creativity and innovation (Martins and Terblanche, 2003). Creativity and innovation 

allow organizations to preserve their competitive advantage by driving advancement forward (Hughes 

et al., 2018). They are both complex and multilevel concepts, often resulting in changes and identifiable 
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benefits, but due to the complexity and dynamic nature of the two, they have proven challenging to 

define (ibid.). Even though various definitions have been proposed, academia still lacks a unified 

agreed-upon definition, over the precise constitution of both concepts as different studies use relatively 

diverse operationalizations of creativity as well as innovation (Anderson et al., 2014). Hughes et al 

(2018) reviewed various definitions of creativity and innovation and identified the core conceptual com-

monalities. With that basis, he defines the two concepts at a workplace as follows:  

 

“Creativity concerns the cognitive and behavioral processes applied when attempting to generate novel 

ideas. Innovation concerns the processes applied when attempting to implement new ideas. Specifically, 

innovation involves some combination of problem/opportunity identification, the introduction, adoption 

or modification of new ideas germane to organizational needs, the promotion of these ideas, and the 

practical implementation of these ideas”  

    (Hughes et al., 2018, p. 551)  

 

This collective definition states that creativity and innovation are independent and distinct, but closely 

related concepts between two stages of the creative process. Thus, creativity refers to generating novel, 

valuable ideas and innovation to the efforts of implementing new, possibly problem-solving ideas in an 

organizational setting (Hughes et al., 2018). This comprehension of the two concepts seems to be gen-

erally accepted in academic literature and will also be the basis of our understanding. On this basis, 

creativity is the starting point of innovation, and innovation depends on creativity, though successful 

innovation depends on additional factors as well. Organizational innovation can be initiated from inter-

nal or external creativity, from one individual or a group (Amabile and Coon, 1996).    

 

Creativity does not solely depend on an individual or the creativity skills of a group as organizational 

structures and work environments also impact creativity. It has been researched how coworkers and 

managers either reinforce or restrict employee creativity (Anderson et al., 2014). In organizations, cre-

ativity exists in multiple levels; individual, group and organizational levels. Anderson (2014) summa-

rizes that individual creativity is a result of e.g., divergent thinking, personality, relevant expertise, 

motivation and social influences. Individual creativity behavior, along with the group composition and 

characteristics as well as external encouragement, constitute creativity on a team level (ibid.). Barry 

Staw (1995) compares a creative individual with a creative organization in the book chapter ‘Why No 

One Really Wants Creativity’ from 1995. He argues that creatives (creative individuals) are perceived 

as the cool, interesting, successful people. Yet they really are risk-takers, persistent, flexible and they 

can get obsessed with their work (Staw, 1995). Creatives are risk-takers because they take chances to 

work on something that has never been done before, and persistent because they do not easily give up 

even though they meet countless problems and the failure rate is high (ibid.). This description does not 

fit an average person, and it is not in everybody’s interest to work under such conditions. On the one 
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hand, it is necessary that creatives exist, because they are key drivers of change, but on the other hand, 

it does not fit for everyone to be creative. The same logic can be reflected on organizations (ibid.). Not 

all managers want to pay the price for innovation because it might fight the logical ways of working. 

Even if innovation is strived for, when it comes to acting as a creative organization, it implies compro-

mising on efficiency and redoing all the structures the organization has worked hard on establishing. 

Creativity is just not something everybody, people nor companies, strives to achieve (ibid.). Though 

problems arise if organizations meet adversity and are at the same time reluctant towards creativity. 

Leading companies have failed because they could not keep up with the rapid changes in technology 

and the market structure (Christensen, 1997). 

 

“Some very capable executives in some extraordinarily successful companies, using the best managerial 

techniques, have led their firms toward failure”  

(Christensen, 1997, p. 172) 

 

These inexplicable failures also happen in all markets and all industries. It is a constant dilemma for 

companies between creativity and efficiency. Christensen (1997) defined three main challenges for 

companies’ survival in his research and presented them in his book called “The Innovator’s Dilemma”. 

The first challenge exists in the differentiation between two kinds of innovation, sustaining technologies 

and disruptive technologies. Sustaining innovation refers to improving the performance of established 

products driven by the existing customer need and demand. Disruptive innovation is often created for a 

niche market and an unproven opportunity; however, it has the potential to change and disrupt the mar-

ket. It arises not only when using novel technology, but rather in combination with business model 

innovations. The second challenge is the slower progress of market demand compared to technology 

development. The rapid pace of technological progress often exceeds the customers’ need and willing-

ness to pay. This means that disruptive technology that may seem to underperform today in the market 

can be a worthy competition tomorrow. The last challenge consists of the balance between disruptive 

technologies and rational investments. Market leaders often favor rational investments as the financial 

structures seem more attractive; products generally have good margins and therefore, great profits. 

Moreover, they are often valued by the mainstream market and are used by the most profitable custom-

ers. Disruptive products are the opposite and therefore, most organizations only invest in disruptive 

innovation when it is too late. These challenges are all crucial for companies to be aware of in order to 

tackle them appropriately due to future survival. Furthermore, smaller companies with fewer set struc-

tures and management practices do not focus on the mainstream market, but rather on niche markets, 

develop products through trial and error. These processes are more likely to foster disruptive innovation 

than the practices of leading companies. Thus, smaller companies grow their customer base and niche 

markets become mainstream. At that time, it is too late for the large market leaders to follow (ibid.). 

Smaller companies, such as startups that focus on niche markets, do not need to worry about the large 



29 
 

players in the market, which gives them more freedom and time to develop their technology. They are 

therefore more capable of pursuing emerging, growing markets even though they often lack resources 

and are not usually considered as a threat to the leading companies. What makes startups successful is 

often its people, yet sometimes when they grow, they fail to create processes as efficient as the large 

market leaders (ibid.).  

 

Another dilemma organizations face in order to foster creativity and innovation is explored by Austin 

and Nolan (2017) in their article ‘Bridging the gap between stewards and creators’. Large, successful 

organizations often depend on talented and specialized employees, for example, experts within the high-

tech and biochemistry product development. These employees are often the most qualified to design 

their work but are generally a part of a team, run by a manager. Because of the specialized knowledge 

the employees possess, there might be a considerable knowledge gap between the employee and the 

manager. Austin and Nolan (2017) argue that today, this gap is bigger than it has ever been before. The 

ideas addressing the rapidly changing world and its challenges, often arise from experts. However, in 

most cases, managers do not recognize and grasp them. Substantially, the two worldviews naturally 

differ. The managers focus on allocating resources most efficiently, while the experts focus on the 

higher purpose of creating something meaningful. These differences create an ongoing struggle and a 

conflict, as there is additionally a tendency for the managers to control and suppress the expert employ-

ees in order to reach the next goals, maintain prices and maximize profit. The potential restrictions on 

the experts lower their productivity and creativity. Research shows that change and outcomes are more 

creative when the employees are intrinsically rather than extrinsically motivated. Extrinsically motiva-

tional techniques, such as bonuses, are shown to work poorly to create novel, creative inventions (Austin 

and Nolan, 2008). Innovation is a collective process of creating new values for customers as it is indi-

viduals who recognize opportunities and develop ideas by interacting with others. Even though all em-

ployees can be considered as sources of creativity, it is managers who set the scene for creativity and 

innovation. More robust integration and collaboration between different job levels drive innovation, 

and unexpected opportunities and ideas appear when different perspectives meet (Ritzen and Sand-

ström, 2017). 

 

2.6 Innovation in the Pharmaceutical Industry 
Innovation is both perceived and operated differently between various companies and industries. In this 

last section of the literature review, innovation specifically in the pharma industry will be presented, 

along with the growing tendency of open innovation and the utilizing of startups.  

Since it is commonly perceived that organizations that do not innovate, risk failure, the importance of 

innovation is immense (Mohammed and Viswanathan, 2019). For human progress and economic 

growth, innovation is essential and a necessity (ibid.). Alternative economically viable innovation paths, 
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such as CE, demand new structures and procedures especially from an organizational innovation point 

of view (Ritzen and Sandström, 2017). The context in which companies operate is influenced by fast-

paced changes, and the pharma industry is not an exception (Mohammed and Viswanathan, 2019). 

Barden (2010) argues that big pharma companies are failing to deliver (Barden and Weaver, 2010). One 

reason is that a certain level of newness can only be achieved by taking risks (Ritzen and Sandström, 

2017). Big pharma companies are taking few risks, fostering a corporate culture where imitation is 

favored over innovation, and some diseases and challenges the developing countries face are systemat-

ically ignored (Barden and Weaver, 2010). The transition towards a more circular approach requires a 

fundamental change that runs through the entirety of the organization and involves its stakeholders. 

This relates to the capability of an organization to manage innovation and handle this disruptive change 

as new ways of working need to be established. Transforming to a CE is complex and includes new 

material and energy use, changes in product design, business models, production and distribution pro-

cesses (Ritzen and Sandström, 2017). The pharma industry has not been faced with critical innovation 

and cost challenges since the mid-1990s, like most other industries have (Olk and West, 2020). The 

environmental challenges presented at the beginning of the literature review, call for changes in focus 

from short-term profitable innovations to long-term sustainable innovations (Mohammed and Viswa-

nathan, 2019). 

Changes in Ways of Innovation 
Mature companies usually develop into well-structured and fully controlled organizations, which have 

an increasing need to introduce more exploration in order to balance being efficient and still ground-

breaking and risk-taking (Ritzen and Sandström, 2017). The traditional approach to innovation which 

most pharma companies have practiced for decades is closed innovation. In this approach, the ideas are 

created internally and then evolved into a concept to manufacture and commercialize through the ver-

tically integrated structures inside the pharma companies (Hunter and Stephens, 2010). In this way, the 

pharma companies can protect their intellectual property (IP) without the risk of revealing company 

knowledge and thereby get exploited (ibid.). This traditional business strategy has guided companies to 

develop defensive positions against the forces of competition, highlighting the importance of construct-

ing barriers rather than promoting openness (Chesbrough and Appleyard, 2007). Recently, industries in 

general have started experimenting with newer business models, based on harnessing the collective 

creativity through open innovation, which enables them to expand their value creation. Many of these 

experiments also address sustainability (ibid.). As the pharma companies increasingly face innovation 

challenges, they too are trying out newer business models, like the open innovation model (Hunter and 

Stephens, 2010). Structures of the pharma industry seem to be changing slowly as it has become more 

difficult for pharma companies to protect their internal knowledge because of an increase of easy ac-

cessible online information and the increased movement of employees between companies, taking their 

knowledge and insights with them (ibid.). The traditional form of closed innovation in order to protect 
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IP (Intellectual property) is therefore decreasing, and additionally, research indicates that protecting IP 

does not automatically lead to success (ibid.). For those who wish to lead innovation and be frontrunners 

of their markets, an open strategy is an essential and valuable model (Chesbrough and Appleyard, 2007). 

On the contrary, some pharma companies are moving towards a model with a more separated organi-

zational structure between the development and innovation departments, in order to foster both effi-

ciency and creativity at the same time (Kopach, 2018). 

Growing Tendency of Open Innovation and the Rise of Micro Pharma 
The goal of open innovation is to tap into knowledge, expertise and creativity, external from the organ-

ization (Hunter and Stephens, 2010). The open innovation model opens possibilities to exploit capabil-

ities of external people and organizations which one single company could not possibly hire in tradi-

tional ways (ibid.). Open innovation requires a more flexible business model where innovation can be 

created in collaboration between internal and external ideas, knowledge and expertise (ibid.). Question-

ing the underlying business model of a company and the skill of overcoming this dominating mental 

model is critical in order to break through the barriers of conventional thinking (Ritzen and Sandström, 

2017). The concept of open innovation has grown and endless constructions have been created from 

alliance networks and communities to platforms and ecosystems (Olk and West, 2020). A growth in 

partnerships across the pharma companies has already begun and some of them even look towards 

smaller companies or academical institutions (Hunter and Stephens, 2010). R&D consortia, which is a 

form of open innovation, has grown radically within the last 20 years between biomedical companies 

(Olk and West, 2020). Open innovation can be a valuable innovation model for big pharma companies 

to add flexibility, creativity and knowledge to keep up with the fast-paced environment the companies 

are operating in (Hunter and Stephens, 2010).  

In recent years, a specific trend is increasing within the pharma industry. Due to the past patent cliff 

and the decreasing ability to innovate internally in order to recover the lost revenue of expired patents, 

big pharma has started increasingly to depend on partnering or acquiring startups (Murphey, n.d.). With 

the big pharma companies struggling to keep up with the changes and their core challenge being lack 

of innovation, new opportunities for smaller pharma companies and micro pharma companies have 

raised (Barden and Weaver, 2010). With alone the worldwide prescription drug market growing at 6,5% 

annually, and the market projecting to be worth $1,06 trillion in 2022 (Ioannou, 2018), a big potential 

exists. The tools for pharma research have become easier accessible and cheaper, which helps the 

smaller players in the market (Barden and Weaver, 2010). Today, the rapidly accelerating trend shows 

that pharma companies have established incubators and venture capital funds and are now investing 

hundreds of millions of dollars in promising startups, which are working on new, disruptive drug tech-

nologies (Ioannou, 2018). Since 2015, the dominant players in the industry have made 413 investments 

across 28 alternative sectors (CBInsights (1), 2018). Many of them are seeking to expand into new 

areas, investments from drug development to e-commerce have been made, but with a large focus on 
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biotechnology (ibid.). By all these investments and licensing technology, the top pharma companies are 

seeking to become more entrepreneurial (Ioannou, 2018). Incubators operating in shared workspaces 

together with labs have been built and provided for scientific entrepreneurs to use, with the idea of 

accessing new knowledge and co-creating a company, big pharma can later partner up with. The benefit 

for entrepreneurs is that they get access to know-how and expertise, and have the ability to scale their 

production faster than in a regular startup (ibid.). The internal product developments are decreasing as 

the R&D is increasingly outsourced, and because of the agility of small biotech startups, they are able 

to innovate faster (ibid.). Smaller companies that may be closer related to academia are efficient, prod-

uct-focused and innovative (Barden and Weaver, 2010). Moreover, smaller pharma companies tend to 

focus on long-term innovation compared with big pharma, which often has addressed short-term inno-

vation (ibid.). The smaller companies also address more niche markets than their big brothers, and this, 

together with a multidisciplinary approach to research and innovation, helps them to overcome the tra-

ditional silo mentality of organizations (ibid.). This creates an opportunity for different experts to col-

laborate. The leveraging of outside scientific expertise improves the probabilities of big pharma to gain 

access to breakthrough discoveries (Ioannou, 2018). As the rate and the amount of innovation keep 

accelerating in the many sectors of the industry, it is challenging for the companies to seize all of it 

(ibid.). In 2017, The Pharmaceutical Innovation Index (PII), which ranks a company’s ability to deliver 

innovation to patients (IDEA Pharma (1), n.d.), confirms that the ones which address R&D with a cre-

ative way of early-stage collaborations, lead the market (Murphey, n.d.). A comparison between the 

dollars invested per approved drug developed by startups and big pharma was conducted to compare 

the R&D productivity of both sides. The results show that startups discover more drugs than big pharma, 

with less capital (ibid.). This suggests that startups are more efficient and creative with their R&D ef-

forts than big pharmaceutical corporations. 

Besides collaboration and partnerships, another type of open innovation is the acquisition of innovative 

companies. Traditionally pharma is placed as the fourth most common industry for acquisition targets 

(CBInsights (1), 2018). Some of the dominant players of the industry have identified their strategy as 

acquiring early-stage businesses that could potentially supply overlooked niches in the market (Ioannou, 

2018). In general, approximately half of startups are acquired during the early clinical trials, and half in 

later-stage studies (Murphey, n.d.). Since 2015, big pharma has made a total of 73 total acquisitions, 

out of which 23 deals are biotechnology, 13 are medical devices and equipment, and 10 are drug devel-

opment (CBInsights (1), 2018). These consist of the most frequently targeted industry sectors, where 

creativity and innovation are increasingly needed. 
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3. Methodology 
This chapter describes the methodology applied that is fundamental for this research project, as how we 

arrive at results is equally essential as the results themselves. The importance is associated with not 

only the validity of the research but also how others may repeat the successful aspects of our research 

and learn from its weaknesses, resulting in a continuously improving process. The following section 

will explain the strategy of the research with underlying key choices and the methodological process 

used to arrive at an answer to the research question. It is structured as follows. Firstly, the philosophy 

of science is described with the research approach and thus, it dives into the methodological choices, 

strategies, and analysis technique. Lastly, methodological limitations are defined. 

3.1. Research Philosophy and Approach 
Different research philosophies represent the way we see the world. Moreover, the way a researcher 

chooses to view the world will assuredly influence some aspects of research strategy and methods used 

later as they will be built on the assumptions from a particular philosophy. In order to develop an un-

derstanding of what role startups can play in bringing new CE innovations to the pharma industry, it 

was necessary to interpret collected data. In order to do so, the hermeneutical approach was the foun-

dation developing that understanding.  

As a reaction to facts being generated by pure logic, the hermeneutics view is based on interpretations. 

Things, events and situations are always experienced by the individual who makes sense of them and 

gives them meaning. The basis of hermeneutics, from Hans-Georg Gadamer (1900-2002), is the pursuit 

of understanding how individuals are involved in a certain event and experience it (Egholm, 2014). The 

individual experience is rooted in the concrete place and the concrete time the event happened. The 

focus lies not on the concrete events and phenomenon’s, but rather on the individual’s understanding 

of the event, and it is therefore a contextual perspective. Given that the data generated through this 

thesis is contextual, and because situations change, the data is only viable to some extent. The subject 

of matter in hermeneutics is humans, its culture and realization, and the focus is not on an objectively 

existing phenomenon but the individual’s understanding of it (ibid.). The ontological basis is realistic, 

which means that the studied individual’s sense and meanings exist in real life, and it is the researcher’s 

task to acknowledge them. The sensemaking and meaning individuals add to a phenomenon, exists 

therefore independently of the scientist. The epistemology foundation is interpretation. Interpretation 

of texts, speech or signs, are the basis for understanding and showing the hidden meanings. The strategy 

is to use one’s pre-understanding of the phenomenon of what is studied as a basis and get a deeper 

understanding of the phenomenon. A basic principle of the hermeneutics is that the entirety can be 

found in the parts, and the parts can be found in the entirety. In that way, it is possible to gain an 

understanding of the entirety through the parts and the other way around; by acknowledging the entirety, 

it is possible to understand the parts (ibid.).  
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Individuals always create their approach to the world, from a personal pre-understanding of the situa-

tion. We only have access to the world through our interpretations, which alone can be understood 

through our pre-understanding and prejudice. It is impossible to understand something without under-

standing it in the light of something. Our basis for understanding and studying a phenomenon is, there-

fore, only an immediate, spontaneous understanding of it. Since our pre-understanding is the entry-point 

of understanding a phenomenon, we do not hold on to it. On the contrary, we let the pre-understandings 

change in the meeting of the phenomenon and thus, our understanding is created by a constant back and 

forth struggle between our pre-understanding and the studied phenomenon. The constant meddling be-

tween the phenomenon and our pre-understanding will in the end close the gap and when we do not 

experience that the answers, we get to change our pre-understanding anymore, we then understand the 

phenomenon. The hermeneutical spiral is a visualization of this process. As hermeneutics examines the 

individual’s understanding and experience of specific actions and events, it is best examined through 

material that creates access to individuals’ thoughts, understandings and the meaning they give it (Eg-

holm, 2014).  

Hermeneutics is an appropriate view in order to describe a broad context that forms and influences 

actions and events. Thus, hermeneutics allows us to develop an understanding of the startups’ role when 

bringing innovation to the pharma industry, and if they can be a part of a change to a more circular 

approach in the industry. Published articles and interviews will both help us to get a deeper understand-

ing of the subject. Initially, we chose literature which was able to shed light on our problem statement. 

All the gathered data, literature particularly, were about the pharma industry, the challenges it poses on 

the environment, and how these challenges are currently addressed through a CE. Later, literature about 

CE was assimilated with literature about innovation and creativity in general and specifically in the 

pharma industry. Through this initial phase, our pre-understanding evolved, and we grasped a deeper 

understanding of the overall topic. Subsequently, the next step was to scout circular startups relevant to 

the pharma industry and map out what challenges they address, what opportunities they seize and which 

level of circularity they exploit. Thus, we gained a deeper realization of the current startup ecosystem. 

In order to comprehend the experiences of startups and big pharma companies, we conducted 13 inter-

views, which we then interpreted. Through this process, our pre-understanding merged with the phe-

nomenon of startups’ role in initiating a circular change in the pharma industry. The process of moving 

our pre-understanding closer to the field is visualized below in Figure 5. The meddling between our 

understanding and the studied phenomenon did not only happen between the different broader parts of 

the process but also continuously through the small elements on a daily basis.  
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3.2 Research Design and Strategy  
Our approach to theory development is deductive, which aims to test an existing theory on empirical 

data in order to understand the phenomenon (Oxford Dictionary (1)). Even though this approach is 

usually associated with quantitative research, it is suitable for our research since it makes it possible for 

us to investigate the research question ‘How can startups foster circular economy in the pharma indus-

try’ as we based our presumptions on existing theory and literature, and then collected data to test the 

existing knowledge. Thus, the generally accepted facts from previous literature, together with a map-

ping of startups and conducted interviews, are used to understand the research question. Mapping of 

323 startups gave us a primary understanding of what kind of challenges and opportunities they address 

and what type of innovations exists. On that basis we could spot startups in different categories, and 

invite them to an interview, in order to get a deeper understanding of the topic. In total the conducted 

interviews are thirteen, where ten are with startup founders or employees and tree are with larger pharma 

companies.   

The purpose of this research is exploratory as we seek to understand a phenomenon in which we have 

limited prior understanding. One of the benefits of this type of research is its flexibility and adaptability 

to change. Hence, a researcher may change the direction of the research to be more applicable, if new 

data or unexpected new insights appear (Saunders et al., 2016). The authors perceive this type of re-

search as the most suitable to understand the phenomenon, and the main way of conducting the explor-

atory research is through previous literature and interviews with practitioners in the subject. Further-

more, it is necessary to say that the flexibility inherent in exploratory research does not entail the ab-

sence of direction in the study. It means that the focus is initially broad and becomes progressively 

narrower as the research progresses (ibid.). The process of narrowing the focus is related to the constant 

Figure 5: The hermeneutical spiral (own creation, 2020) 
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meddling of our understanding and the studied phenomenon from the hermeneutics. The research de-

sign of this thesis is a case study which allows us to do an in-depth study of a phenomenon in its real-

life setting. Our case is the change process of CE in the pharma industry, where we seek to understand 

what is happening and how startups can take part in the change. In order to achieve these insights, a 

case study often uses mixed methods, as we also do, in order to get a deep understanding of the dynamics 

in the industry (ibid.). 

3.3. Horizon Scanning 
The method of horizon scanning, which aims to be a “the systematic search for potential threats and 

opportunities that are currently poorly recognized” (Sutherland and Woodroof, 2009, p. 3), was utilized 

to further improve the structure of the research. The horizon scanning method is increasingly getting 

traction in the academical landscape, though all actively adapting the method, reference back to William 

Sutherland, who seems to be the first adapter of this method in academia. Since our aspiration with this 

research included obtaining an overview of the circular innovations directly or indirectly related to the 

pharma field as well as forming an understanding of opportunities and challenges within circularity, we 

needed to gather insights in order to identify developments that might be important at present as well 

as in the future. Because all decisions can, by some means, influence the future, horizon scanning can 

be used as a tool in order to make decisions based on robust evidence and foresight. The intention is not 

to predict the future, but rather to assist decision-makers in creating flexible strategies and taking the 

current identified elements into account, which they otherwise might have missed. Originally, horizon 

scanning has been used mainly by policymakers but is today increasingly being adopted in the business 

world as well. Sutherland and Woodroof highlight: “it is an essential (but underappreciated) tool for 

being better prepared to respond to a world of increasingly rapid change” (Sutherland and Woodroof, 

2009, p. 5). Because our aim was not to create new policy laws nor organizational strategies, but rather 

to get an understanding of the field, we adjusted the method to this purpose. The process of a horizon 

scan is a systematic approach, requiring different steps represented below. 

1. Scoping the issue 

2. Gathering information 

3. Spotting signals 

4. Watching trends 

5. Making sense of the field 

6. Agreeing the response 

In the first step, scoping the issue, the scope of the study was identified. This was done through reflec-

tive discussions, literature research and several initial interviews with Green Innovation Group. Scoping 

is the activity that seeks to define the problem and to achieve the objectives of the project. At the end 

of this process, our research questions were created, and they helped us to distinguish what areas are 

involved in the project. In step number two, gathering information, academic literature about the 
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pharma industry was identified and read. Keywords such as ‘Circular economy pharmaceutical indus-

try’, ‘Sustainable pharma’, ‘Green pharma’ and ‘Innovation pharma’ were used in order to find articles. 

The majority of the articles were peer-reviewed and were chosen based on the number of citations, the 

relevance of the articles and up-to-date information. Further, a lack of academic literature was identified 

in this area. Due to the novelty of the topic covered in this study and lack of academic research, grey 

literature (journals, newspapers and articles) was also used to a certain extent. Naturally, we evaluated 

these information sources and obtained knowledge from the ones that we established reliably. This 

literature also played a valuable role in order for us to understand the current situation in the field and 

the current state of circularity and innovation in the pharma industry. Examples of sources of grey 

literature used in this study are reports from the European Commission, industry-relevant websites like 

Pharmaphorum and newspapers like Forbes and the Washington Post. Step number three, spotting sig-

nals, was done through the literature. Patterns and themes of challenges and opportunities of circularity 

in the pharma industry were identified based on current information of the field. The themes in each 

topic were listed as they emerged and were later revised. During step number four, watching trends, 

current trends in the field were identified. First, an overview of the field and the current innovations 

was composed by categorizing 323 circular startups, related to the pharma industry, into four different 

category groups. The categories were formed based on literature, theory and their product. The category 

groups are sustainability challenges, CE opportunities, cycles of CE and area of operation. After ana-

lyzing the data and visualizing the results through diagrams, the trends in the field became clear. The 

process of categorizing startups helped us to map the field and thus, gain an understanding of the over-

developed and underdeveloped areas. After this process, we identified startups in the different catego-

ries and interviewed them, which is the fifth step, making sense of the field. By selecting representatives 

from startups in different categories, we aimed to get a holistic view of the field instead of exclusively 

focusing on one category group. Additionally, we interviewed representatives from large pharma com-

panies in order to understand their perspective as they possess a great part of the market share and thus, 

dominate the market. The last stage, agreeing the response, was realized through our discussion by 

comparing the findings from the literature with the findings from the interviews.  

Green Innovation Group (GIG) shared the data of 323 startups. GIG had previously scouted this data 

from their internal platform, containing more than 6,000 green startups, and through Google searches 

and social media such as LinkedIn. The scouting criteria for the 323 startups was at the time identified 

by the needs of GIG’s current client, Novo Nordisk. Thus, they prioritized and focused on circular 

startups, which are directly or could be indirectly related to the pharma industry. GIG conducted the 

scouting project in August 2019, and our thesis process took place in spring 2020. Because of the pre-

selection of startups for the Novo Nordisk project as well as the time passed since the scouting was 

conducted, we decided to conduct a quality check and thus, re-evaluate the existing data. We searched 

for pharma and medical startups in GIG’s database as well as by conducting Google and LinkedIn 
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searches. We used keywords such as ‘Pharma / Biotech startup’, ‘Pharmaceutical startups’, ‘Biode-

gradable startups’, always ending it with ‘startup’. Rankings and other different lists of promising med-

ical and/or green startups for this year were examined. The reviewing only added one new startup to 

the list and therefore, we were able to verify and conclude that the initial list of 323 startups was a solid 

base for our research. The definition of a startup is highly blurred, and some authors distinguish startups 

as companies with six employees, while other authors perceive a company with more than 300 employ-

ees as ‘a startup’ (Paternoster et al., 2014). Besides the size, some authors studied startups which have 

been operating for many years, while others limit the definition to only recently founded companies 

(Paternoster et al., 2014). According to Paternoster et al (2014), it is the responsibility of the researchers 

who refer to the term ‘‘startup’’ to define the features of the studied companies explicitly. We therefore 

defined a startup as a company that is not older than 10 years and with less than 80 employees. This 

limitation decreased the number of startups from 323 to 238. The 84 eliminated companies did not either 

live up to our criteria of a startup nor were focusing on circularity or were, overall, too far from our area 

of study. 

As stated previously in this section, we defined different categories based on relevant literature. Our 

research question led us to three category groups: sustainability challenges, CE opportunities and cycles 

of CE. Sustainability challenges and CE opportunities were gathered from previous literature, and cy-

cles of CE were based on the Butterfly Diagram from the Ellen MacArthur Foundation (Ellen MacAr-

thur Foundation (2), n.d.). Eight categories were identified in the sustainability challenge section (Fig-

ure 6), nine categories were identified in the CE opportunity section (Figure 7), and five categories were 

identified from the Butterfly Diagram (Figure 8). However, after categorizing the startups in the three 

category groups, it became clear that not all categories were represented in our data. For the first cate-

gory group, sustainability challenges, three categories were not represented in the data. These were 

‘existing regulations’, ‘rushed manufacturing’ and ‘outsourcing’. The remaining categories and de-

scriptions of them can be seen in Figure 6 on the next page.  
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From the second category group, opportunities for CE, were three categories not represented in the data 

set, namely ‘personalized medicine’, ‘new regulations’ and ‘sustainability measurement’. The remain-

ing categories and descriptions of them, are listed in Figure 7 on the next page. The names of the cate-

gories were clarified in order to make it easier to get an overview of the CE opportunities. Therefore, it 

is important the reader is aware of the descriptions as they explain the definition of each category. Also, 

a new category called ‘manufacturing’, which includes green ways of production, was identified when 

categorizing startups. This opportunity was only indirectly mentioned by the literature in the section of 

green chemistry (Sheldon, 2016, p. 3181), yet it was added separately since some startups seized this 

opportunity.  

 

Figure 6: The first category group, sustainability challenges in the pharma industry, listed with descriptions 
(own creation, 2020) 
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The third category group from the Ellen MacArthur Butterfly Diagram is shortly presented in Figure 

8. However, the framework will be further elaborated in the next section, 4.1 Theoretical Approach.    

After categorizing each startup into all three category groups described above, the researchers acknowl-

edged that in order to grasp an overview of the current circular innovations in the field, an additional, 

fourth, category group was added. This category group divided the startups according to their area of 

operation. We identified 16 areas in where the startups operated, see list and descriptions in Figure 9 

on the next page.  

Figure 8: The third category group, cycles of the CE Butterfly Diagram, listed with descriptions (own creation, 
2020) 

Figure 7: The second category group, opportunities for CE in the pharma industry, listed with descriptions 
(own creation, 2020) 
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After categorizing all the startups, the mapping results were visualized in the Findings section 5.4. in 

order to gain an overview of the innovations and to understand how they distributed over the different 

areas. By visualizing the data, tendencies and trends became clear and we could identify relevant 

startups to interview.  

3.4. Primary Qualitative Data Collection 
For the purpose of gathering primary data, a qualitative approach, interviews, was used in this research. 

The interview method complies with the hermeneutical view because it can help us deepen our 

knowledge of the field by examining practitioners’ understandings and experiences (Kvale, 2007). Ad-

ditionally, interviews are a good way to broaden the knowledge on a rather unknown topic as they allow 

researchers to collect an abundant and detailed set of data (Saunders et al., 2016). The qualitative re-

search interview is a method that helps researchers to understand the world through the interviewee’s 

perspective and out-fold the meaning that lies in their experiences, through a scientific approach (Kvale, 

2007). It can be argued that it is easy to conduct an interview, although it is challenging to do it properly. 

A research interview consists of a cultivation of conversational skills, which most people possess in 

their ability to ask questions. There is a whole range of different conversations - the ones had in daily 

life, the ones in literature and the ones in different professions. Professional conversations can be aca-

demic exams, therapeutic conversations or a reporter interview. The different kinds of conversations 

apply different rules and techniques and serve different purposes. An interview is a conversation that 

contains some structure and a purpose, which the researcher defines. The researcher presents the theme 

Figure 9: The fourth category group, area of operation, listed with descriptions (own creation, 2020) 
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of the interview and follows the interviewees’ answers critically. An interview is based on the inter-

viewer’s practical abilities, and personal assessments and it does not follow explicit steps in rule-heavy 

methods (ibid.).  

A total of eleven founders and employees of startups were interviewed (one interview had two inter-

viewees from the same startup) and a total of three employees of large pharmaceutical companies were 

interviewed in order to compare the different perspectives. The large pharma company representatives 

(LPC-R) are employed in Novo Nordisk, Johnson & Johnson and Coloplast. We are aware that Colo-

plast might identify itself in the medical device industry, but as this thesis have a broad perspective on 

the pharma industry, and with Coloplast being a medical device manufacturer, they will, in this thesis, 

be seen as a large pharma company. They all have diverse backgrounds, but all had expertise within the 

fields of either pharmaceutical, CE or both and all of them work within circularity directly or indirectly 

related to the pharma industry. We carefully selected startup representatives (SU-R) from different cat-

egories, see Figure 10, in order to get diverse perspectives and a rich set of data. Ultimately, the ones 

who answered our email requests and were conveniently available to participate in the study were se-

lected. This is sometimes referred to as a convenience sampling method. An overview of the startups 

from which a representative was interviewed together with how the startups were categorized in the 

four areas can be seen in Figure 10. We focused on practitioners for two reasons; first of all, they are 

central to improving sustainability and circularity through their individual work practice as they are 

designing and implementing new models of green business. Secondly, there is yet no academic research 

done in the field and therefore, the practitioners obtain the most up to date knowledge of the innovation 

happening in the market. 

 

Figure 10: A list of startups the interviewees represent and how the startup is categorized in this study (own 
creation, 2020) 
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The basis of the primary data consisted of more than 13 hours of interviews. The approach used to 

collect data was semi-structured and open-ended, however, the dialogue focused on beforehand defined 

topics. The interviewees were free to contribute to the research by offering information they saw rele-

vant and discuss the topic in their own words. The aim of a semi-structured interview is to gather de-

scriptions of the interviewee’s perspectives on the phenomenon, with the intention of interpreting the 

meaning. A list of themes and a core group of questions were structured in order to have the same 

approach with each of the interviewees. A short introduction and briefing were given at the beginning 

of the interview and open, short questions were strived for. Technicalities like length of the interview, 

recording of interview and anonymization were brought up. Both researchers were present during all 

interviews. The roles were divided, so one researcher focused on the introduction of the interview and 

asking the questions, while the other mainly observed and asked follow-up questions in the end. This 

strengthened the value of the interviews as the responsibility was divided between researchers, giving 

more time for reflection, in order to ask relevant questions.  

The three main themes explored were: 1. What do they see as the challenges and opportunities of CE, 

2. Why would it be beneficial for big pharma companies to collaborate with startups, and finally, 3. 

What was their own motivation for working? See the full interview guide in appendix 1. These themes 

matched the research questions indirectly and enabled more diverse information as the topic was viewed 

from different angles. Additionally, it could be argued that all the interviewees taking part were very 

committed to share their insights as they were either founders or held a high position in their company 

and thus, time may be a scarce resource for them. Hence, this increased the likelihood of honesty. All 

interviews were conducted by a video call via the online platform ‘Whereby’ and were recorded. The 

average length of the interview was between 45 minutes to 1 hour and 15 minutes. The interviews were 

conducted over a period between 16.3.2020 – 8.4.2020. 

People who participated in the interviews had very diverse backgrounds and nationalities. All the par-

ticipants were asked permission to publish their names and companies in this research. Additionally, 

permissions were also asked to publish the quotes found in the Findings section. A list of the participants 

can be seen below:  

1. Mathias Selchau Majlund - Business Developer, Pond, Denmark 

2. Lars Martin Berglund - Founder and CEO of GRIN, Norway 

3. Paul Tasner - Founder and CEO of PulpWorks, The United States 

4. Krist V. Gernaey - Founder and CEO of BioScavenge Aps, Denmark 

5. Remy Buser - CEO Bloom Biorenewables, Switzerland 

6. Martin Stephan - CEO of Carbios, France 

7. Andy Marshall & Tony Batalha - Founder of Sterilis Solution & Chief Operating Officer of 

Sterilis Solutions, The United States 
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8. Ross Polk - Head of growth, Full Cycle Bioplastic, The United States  

9. Robert Celik - Growth and Partnership Lead, Genecis, Canada 

10. Achitra Borgohain - Founder of Binbag, India 

11. Andrea Baccenetti - Open innovation Project Management of Novo Nordisk, Denmark 

12. Plecinski Krzysztof - Associate Commercial Development Manager of Coloplast, Denmark 

13. Bert Hartog - Senior Director, Janssen Clinical Innovation, Janssen R&D Global Develop-

ment, The Janssen Pharmaceutical Companies of Johnson & Johnson, Belgium 

3.5. Data Analysis Technique 
We applied the guidelines of a thematic analysis described by Braun et al. (2006) in order to systemat-

ically and coherently analyze our interviews and thus, to validate our findings. Thematic analysis is a 

common method for analyzing qualitative research and, particularly, semi-structured interviews 

(Thomas and Harden, 2008). It is an iterative process striving to identify and describe patterns of themes 

in the interview data (Braun and Clarke, 2006). Several clarifications needed to be made prior to coding 

of the interviews. The first one is our ‘theoretical’ or deductive approach, which helps us drive the 

analytical interest in a certain area related to the chosen theories. Our approach is therefore a theoretical 

thematic analysis. Additionally, our approach to creating themes was semantic, which means they were 

identified within the explicit meaning of the data, and not searching for anything beyond that. Lastly, 

we searched for themes across the full dataset in order to find repeated patterns of meaning and not 

focus on specific individuals through our study. The method is divided into six phases but is no linear 

process as the researcher goes back and forth between the different steps throughout the process (Braun 

and Clarke, 2006).  

The first step was to familiarize ourselves with the data. Since we conducted the interviews ourselves, 

we already had an idea of possible patterns for the analysis. The transcription was done through a pro-

gram called ‘Otter’, and then re-read and corrected by the researchers to confirm the transcription was 

correct and to note down some initial ideas. It is essential that the researchers are familiar with the depth 

of the data and have read it in an active way, searching for patterns (Braun and Clarke, 2006). The 

second step was to identify initial themes in the data that appeared interesting or relevant for us in a 

systematic fashion across the entire data set. The process of coding is a part of the analysis as the data 

needs to be organized into meaningful groups (ibid.). The themes depended to some extent on over-

arching themes as they are driven by theory, and we approached the data with specific questions in mind 

related to that theory. Through the third step, we searched for overarching themes by sorting different 

themes into groups and allocated relevant data to the different themes. The fourth step included review-

ing the overarching themes and the other themes. Through this process all the themes were discussed 

between the researchers to verify how the different themes where understood and which parts of data 

related to which theme. Some themes were renamed, others were put together, or separated and some 

discarded. After this thorough review of the themes, the transcriptions were revisited in order to make 
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sure no data has been missed in earlier stages. In the fifth step, we defined and named themes. We 

identified the essence of the theme and clarified what aspect of the analysis the themes captured, see 

Figure 11 for examples. In the last step, we produced the findings, where each theme is described. The 

findings will be discussed and the different relations within the themes will be interpreted in the discus-

sion.  

3.6. Connection to Green Innovation Group 
This thesis has been written in close collaboration with the company Green Innovation Group (GIG). 

GIG is a consultancy company whose mission “is all centered around making green business, good 

business” (Frederik van Deurs, Founder and CEO, appx., pp 9). By connecting actors in the business 

landscape with essential innovation, the company helps them to improve their sustainability impact or 

to gain a competitive advantage by implementing a new, sustainable innovation. In 2018, GIG had 

mapped around 80 % of all green innovations in Europe and an additional number of startups in the rest 

of the world (Estimate by Andrea Licata, PhD from International University Institute for European 

Studies). Startups are being added to GIG’s internal platform on a weekly basis.  

Our collaboration contained weekly meetings with Lasse Ankerstrøm, an anthropologist and analyst at 

GIG, who was our main contact person from the company. Additionally, we were able and encouraged 

to use the network and resources of GIG, such as the data bank, which has listed green startups. The 

connection to GIG was made through one of the researcher’s networks. To conclude, the match between 

our thesis and GIG has been excellent, because of their expertise in green startups and access to neces-

sary data. Most importantly, our values and passion for sustainable business are aligned. This paper and 

collaboration move the academic research and knowledge around the topic forward and is also valuable 

and practical for GIG and other companies working in the circular startup field, as it answers how 

startups may foster CE in the pharma industry. 

 

Figure 11: Examples of how the interviews were coded (own creation, 2020) 
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3.7. Methodological Limitations 
In this final methodology section, the limitations of the methodological choices, research strategy, data 

collection and analysis processes will be presented. 

First of all, some limitations emerge with the methodological choice of horizon scanning. Due to the 

fact that we received the data of international startups from GIG, and it was preselected from the data-

base of more than 6,000 startups for a project with Novo Nordisk, it may have possessed a certain level 

of bias. Although we double-checked the scouted data and tried to find relevant circular startups for the 

pharma industry, we may not have been able to list every single green startup internationally.  

Secondly, the semi-structured interviews conducted in this research were mostly comprised of open-

ended questions. This makes the answers more elaborated and therefore, challenging to analyze through 

themes. Moreover, the researchers are not interview experts as it was our first time to conduct this 

number of in-depth interviews. Additionally, the interviews were conducted online due to geographical 

restrictions as well as the unique lock-down situation in most countries of the world due to the COVID-

19 pandemic. Therefore, it was not as easy to relate to people as it would have been face to face.  

Thirdly, due to the novelty of the topic covered in this study and lack of academic research, grey liter-

ature (journals, newspapers, and articles) was also used to a certain extent. Naturally, we evaluated 

these information sources and obtained knowledge from the ones that we established reliably. This 

literature also played a valuable role in order for us to understand the current situation in the field and 

the current state of circularity in the pharma industry. 

Lastly, the scope of the interviews was rather narrow since we conducted 13 interviews altogether. Out 

of these interviews, solely three represented the big pharma perspective. Further, the interviewees were 

not equally geographically spread out as the majority of them were based either in Europe or in the 

United States. Additionally, all interviewees were male, and most startup representatives were founders 

naturally focusing on the business perspective. Hence, since we decided to focus on the perspective of 

the practitioners, this research does not cover academical or societal perspective. However, narrowing 

the scope and focus this way was successful for this paper in order to achieve the research objectives 

defined by this research. 

4. Theoretical Approach 
This section will present the framework and the theory used in the analysis. In coherence to what has 

been discussed in this research by far, it illustrates the framework and the theory around the main topics; 

CE and creativity. Concerning the concept of CE, a framework called the Butterfly Diagram was se-

lected. Through this framework, we placed the startups along the loops in order to understand which 

part of circularity they addressed with their solutions. This clarified and defined the contributions the 
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startups in the field have provided in order to make a circular transformation of the industry. Further-

more, in order to better understand why pharma companies increasingly depend on external innovation, 

and why startups offer them more novel solutions, a creativity theory by Amabile (2006) was applied. 

The creativity theory allows us to define what drives creativity within organizations in order to innovate 

new, circular solutions that will drive the transformation to a CE. 

4.1. An Overview of the Circular Economy Framework 
This chapter will describe the Ellen MacArthur Butterfly Diagram, see Figure 12, and its continuous 

flow of technical and biological materials through the value circles. It has been earlier argued that CE 

is a viable and necessary alternative to the linear ‘take-make-dispose’ model as circularity enables the 

efficient flow of materials and energy in order to restore the natural capital. The usual linear economic 

model starts with resource extraction and ends with waste, such as CO2 emissions, landfill or ocean 

pollution. The Butterfly Diagram, developed by Ellen MacArthur Foundation, illustrates that the linear 

economic model can be transformed into a circular flow by potentially extending it with loops that 

create a circular flow. Products and materials are kept in the cycles as long as possible with as high 

value as possible, which ensures an increase in the flow of goods and services (Ellen MacArthur Foun-

dation (3), n.d.).  

 

 

 

 

 

 

 

 

 

The diagram distinguishes two types of cycles, one with biological materials which are renewable, and 

the other with technical materials that are finite and cannot re-enter the environment. Biological mate-

rials include, for example, food and wood-based products, and technical materials metals, synthetic 

fibers and other man-made materials.  

The right side, technical cycle, consists of inner loops of products made using technical nutrients that 

do not naturally decompose. These materials need to be designed to be restored and require different 

Figure 12: The Butterfly Diagram (Ellen MacArthur Foundation, 2019) 
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ways to extend the lifespan of the product and its materials. There is a clear hierarchical order as the 

closest loop is the most efficient one in bringing back the resources into use. Furthermore, the closer 

circles also act as catalyzers for the next, wider loops. The categories on the technical side include:  

1. Maintenance/prolonging (and sharing), which aims to keep the products or materials in use 

through durable design, maintenance and repair 

2. Reuse/redistribution, which refers to the multiple times products or materials may be reused or 

redistributed to a user still in their original forms 

3. Refurbish/remanufacture, which restores value to the product by either a cosmetic process 

which focuses on the appearance of the product, or disassembling the product and rebuilding it 

4. Recycle, where the product is being diminished to its basic material level, from which it is 

remade again into new products. This last cycle takes place when the original product has lost 

its value, but the value of the materials is preserved 

 

The left side of the diagram consists of biodegradable materials that are renewable by nature. Materials 

can be safely returned to the biosphere, either directly or by cascading. The closest loops are again the 

most efficient ones in terms of energy and bringing the resources back to use. The category from this 

side is called:  

5. Renewables, which includes cascading and extracting the biodegradable materials into different 

uses until the material ultimately needs to be returned to the environment as nutrients. There 

are two ways the material may return; through a biorefinery that can produce chemicals and 

fuels or through composting or anaerobically digesting in order to extract the valuable nutrients. 

The latter is usually used for household food waste or sewage sludge 

 

The Butterfly Diagram illustrated above represents the restorative design of CE. It is a framework rely-

ing on renewable energy, aiming to eliminate the use of toxic chemicals and turn waste into valuable 

resources. Waste will not exist when the materials and components are designed to fit into either of the 

cycles, which is the opposite of the linear model where the products are not designed to be disassembled 

or repurposed (Ellen MacArthur Foundation (3), n.d.).  

 

4.2 The Theory of Creativity 
With creativity as the seed or the initiator of innovation, it is the first step towards innovation (Amabile 

and Coon, 1996). In the last decades, both academia and the business world have taken an increasing 

interest in creativity and innovation. This has generated a number of compelling findings and theories 

(Hughes et al., 2018). Teresa Amabile is one of the most cited scholars in this field. In her article ‘How 

to Kill Creativity’, Amabile (2006) presents a theory of how organizational creativity is composed and 

how not to kill it; we will refer to it as the Creativity Theory. This theory argues that work environments 

have an impact on creativity because they influence the factors that compose it (Anderson et al., 2014). 
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Although the companies need to be even more creative in tackling the new complex, open, network and 

dynamic challenges, it seems like creativity is often ‘killed’ instead of fostered. Creativity is the ability 

to put existing knowledge together in new ways, which create some kind of value (Amabile, 2006). In 

the business world, ideas need to be useful and feasible, besides original as they must improve how 

business gets done (Amabile, 2006). According to Amabile (2006), there are three components to cre-

ativity, see Figure 13. 

Expertise refers to the overall knowledge an individual has. It can be a mix of academic knowledge 

from education, practical knowledge from work or social knowledge from relationships. The expertise 

consists of the whole network of different knowledge an individual possesses, everything one knows. 

It is the intellectual space an individual uses in order to understand, explore and solve challenges. “The 

broader the expertise, the larger the intellectual space a person has to explore and solve problems” 

(Amabile, 2006, p. 2). It may be a strength to have knowledge from many different fields as that gives 

the individual broader expertise.  

 

Creative-thinking skills are shaped by the personality of an individual, how they think and work. It is 

the ability to put together knowledge and ideas in new combinations. The creative-thinking skills are 

determined by how an individual approaches challenges and solutions; if one moves beyond the status 

quo to find solutions or combines existing ideas or knowledge from separate fields.   

 

Expertise and creative-thinking skills are perceived as the ‘raw material’ of creativity. They are the 

natural resources of an individual (Amabile 2006). However, even though this thesis recognizes the 

importance of these two components for creativity, it will only investigate the last component motiva-

tion. This third component makes the difference between what an individual can do and what one will 

do, or act on. Amabile (2006) further explains steps to foster motivation in a company so that the natural 

Figure 13: The three components of creativity (Amabile, 2006) 
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resources, expertise and creative thinking skills, would be utilized to their full capacity. Amabile (2006) 

splits motivation into two different kinds; extrinsic and intrinsic motivation.  

 

Extrinsic motivation comes from outside an individual. It has many different forms, but, for example, 

salary, bonuses or the threat to be fired all may motivate people to do their job in order to either achieve 

something desirable or to avoid something unpleasant. Extrinsic motivation affects the individual, but 

not necessarily for the better. It does not prevent individuals from being creative, nor does it enhance 

their creativity. In some situations, extrinsic motivation can be received negatively by individuals if 

they feel that they are being bribed, extorted or controlled by money or control. Hence, money alone 

cannot make individuals passionate about their work if they do not find it interesting (Amabile, 2006).  

 

On the contrary, intrinsic motivation comes from the inside of the individual. It is the drive of the 

individual or passion towards a certain activity. A deep interest, an internal desire and love for doing 

something, constitute the motivation. It means that the work itself is motivating and enjoyable for the 

individual, and one would work on it even if it were not related to their job. This kind of motivation 

leads individuals to work on something just for the fun and challenge of it (Amabile, 2006). 

 

The difference between the two kinds of motivation is important as one, intrinsic motivation, fosters 

creativity and the other, extrinsic motivation, does not. Employees will be most creative when they are 

motivated principally by their interest, satisfaction or the challenge of their work (Amabile, 2006). In-

trinsic motivation is especially significant as creativity and innovation often vary from regular work 

tasks and require employees to challenge the status quo (Hughes et al., 2018). In order for companies 

to support employee creativity, they need to increase intrinsic motivation in the organizational environ-

ment (Amabile, 2006). Amabile (2006) presents six ways to foster intrinsic motivation in a company: 

1. Matching individuals with the right assignments, ones that the individual finds interesting and 

are both within their expertise and with the right level of difficulty, engage the employee. This 

requires managers to obtain a comprehensive picture of the skills and interests of employees as 

well as available assignments. 

2. Giving individuals the freedom to work autonomously is one of the keys to creativity. It is not 

necessarily having complete freedom and independence over the project, but more about having 

freedom over the process. Employees will be more creative if they can decide how to achieve 

a certain goal. This is because freedom allows them to get the most out of their expertise and 

creative thinking skills and gives them a sense of ownership. Therefore, it strengthens their 

intrinsic motivation. 

3. Having the right resources is also essential to create intrinsic motivation. The most relevant 

resources, in general, are time and money. Both time pressure and plenty of time can affect 

creativity. When it comes to money, a tight budget can both foster creativity as one needs to 
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solve the task with the given money, yet it can also change the focus away towards the amount 

of resources given. Finding the right balance of especially these resources, may greatly foster 

creativity.  

4. The team composition and team culture also play a role. Homogenous teams can sometimes be 

very effective and pleasant to work with, although heterogeneous teams often have the potential 

to bring in more creative thinking. Diverse people, with different backgrounds, perspectives 

and personalities, can challenge each other to solve the challenge because they have broader 

expertise. Nevertheless, diversity alone does not stand a chance without the right chemistry and 

supportiveness. Therefore, composing the right team can be challenging but extremely reward-

ing in the end.  

5. Encouragement is essential in order to maintain a passion for individuals. They need to know 

and feel that their work matters and be recognized for it. Having space for individuals to pursue 

what they think is motivating and supporting them can lead to new creative ideas. Even if the 

ideas fail, the individual should still be encouraged to be creative and learn from the process 

instead of being criticized. 

6. “Creativity is truly enhanced when the entire organization supports it” (Amabile, 2006, p. 8). 

Organizational support, including open information flow and sharing as well as supporting col-

laboration, need to be a part of the culture of a creative organization. Creating a culture that 

fosters individuals to meet up, work together, share ideas and implement them can encourage 

and foster a creative space.  

 

Supporting creativity is a conscious effort (Amabile, 2006). It can lead to a truly innovative organization 

where creativity is not only surviving but indeed flourishing.  

 

5. Findings 
In the following sections, findings from categorizing the 184 startups and the 13 conducted interviews 

will be presented. The structure of the presented findings will follow the three sub research questions. 

The first section presents the challenges and opportunities of CE existing in the pharma industry. First, 

challenges for CE will be listed followed by challenges the pharma industry specifically faces compared 

to other industries, and lastly, opportunities of CE in the industry. The second section contains the 

results of what kind of circular startups exist, together with the strengths and weaknesses of startups, 

and the strengths of large companies. The last section presents what representatives from startups and 

large pharma companies are motivated by, as motivation is a component of creativity. 
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5.1 Challenges of Circular Economy 
Transforming the whole world from a linear economic model to a circular model does not come without 

challenges. From the interview data, 12 different challenges of CE were identified. An overview of the 

themes and the number of interviewees mentioning them can be seen in Figure 14.  

Numerous similarities were found between the findings from the interviews and the findings from the 

literature review. An overview of the correspondence can be seen in Figure 15, where findings from the 

literature review can be seen on the left side and the themes which represent findings from the inter-

views on the right side.   
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Figure 14: The distribution of the themes concerning challenges of CE from the interview data (own creation, 
2020) 
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Challenges like the throwaway culture, the linear economic model, a need for a more engaged society, 

the set organizational structures and a shallow understanding of CE were all found in the literature and 

the interviews. Data from the interviews did not only support the findings from the literature review, 

but it also contributed to more details and elaboration. Six themes from the interviews were identified 

as relevant to the above-mentioned challenges: traditional thinking, fixed structure, conflict with busi-

ness model, lack of awareness, lack of commitment and lack of incentives. Out of the thirteen interview-

ees, seven highlighted the challenge of traditional thinking. Andy from Sterilis Solutions stated, “peo-

ple are afraid to change” (Interview 7, pp 82) and Andrea from Novo Nordisk elaborated, “it’s chal-

lenging to establish a different mindset” (Interview 11, pp 115). Getting people to change, both con-

sumers and businesses seem to be one of the key challenges of CE. The shift into a circular model 

requires changing the usual ways, both of the consumer who might need to engage in more recycling 

processes by giving back the packaging material to the producer (Interview 1) and of businesses which 

should take the green leap (Interview 3). Changing the culture from the throwaway model to a circular 

one is a key challenge. Krist from BioScavange explained, “many of the companies, they think fairly 

traditionally . . . whatever that is not related to strictly producing a product that they want to sell, it's 

not their main interest, it's not their specialty” (Interview 4, pp 55). The linear economy model is so 

present in our society that it has shaped people’s behavior and values (Interview 5). It is challenging to 

make a change that differs so much from what people are used to (Interview 9). So, according to the 

interviewees, it is not only about how people think, it is also the full structure of the economy and 

Figure 15: An overview of the correspondence between findings from literature and themes from interviews 
concerning challenges of CE (own creation, 2020) 
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businesses that must change. There are established systems and supply chains based on the linear model 

which work effectively in terms of generating products and profit, and these systems have been in place 

for a long time (Interview 5). Andy from Sterilis Solutions elaborated, “many large companies have 

basically turned into a dinosaur by not acknowledging that change is necessary” (Interview 7, pp 84). 

Businesses have run with the linear model for a long time, so it can be hard to tackle all that change at 

once (Interview 12). These organizational barriers, especially with large companies that have built com-

plex products and processes, were also found as a key challenge in the literature review. A fixed struc-

ture was highlighted by five SU-Rs and two LPC-Rs. Having to change to a circular model can also be 

difficult for some businesses as it is in direct conflict with their business model. A total of five inter-

viewees mentioned this as a challenge. Some companies are specialized in creating single-used products 

very cheap, which is a classical linear model (Interview 2). Paul from PulpWorks states, “because, 

perhaps it's not part of their DNA as they say” (Interview 3, pp 47). Changing their business model 

completely can be an inherent conflict of interest for the company, which, therefore, does not have any 

incentives to change (Interview 8). This finding supports previous literature, which showed how large 

companies rather want to focus on sustaining themselves rather than reinventing themselves. Change is 

possible, even changes that involve a whole industry, though nothing can change without commitment, 

which three SU-Rs indicate. As Andy from Sterilis Solution elaborated, “it largely depends on their 

[their B2B customer’s] willingness or motivation to take on green, sustainable initiatives within their 

own organization” (Interview 7, pp 81). The tough change might also have to do with a lack of aware-

ness and knowledge about a circular business model. Seven SU-Rs and two LPC-Rs presented this as a 

challenge for CE. In order for people to change their mindset and behavior, they first need to be educated 

on how to do so. People do not always see the benefits that might seem obvious to some (Interview 3). 

The consumers do not necessarily know where the raw materials in the product come from, many people 

do not know what plastic is, and some people question the quality of the product when it is made out of 

recycled materials (Interview 5). Many do not understand the value that lies in CE, which causes them 

to continue with their old ways (Interview 4). These findings are in line with the literature which stated 

that the low level of knowledge about CE is restricting the change. Additionally, one interview high-

lighted that businesses and consumers lack incentives to move and engage with the CE model. Bert 

from Johnson & Johnson stated, “we’re thinking about how we can motivate people to return the used 

goods and how can we make it practical” (Interview 13, pp 133). These incentives are not present 

enough in society as of now, and the ones that exist are not equally distributed. Bert came up with an 

example, “somebody purchasing goods is incentivized for discounts, and doesn’t have to care so much 

about the environment. A doctor is incentivized for treatment outcomes and might think about the envi-

ronment, but the incentives are not there” (Interview 13, pp 132). 

 

Previous research also highlighted the barriers of measuring the financial benefits of CE and the uncer-

tainty of CE as an economically viable model. There is also a need for an initial investment in order to 
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change existing practices. Two themes were identified as relevant in this area: lack of measurement and 

economics. Only one interviewee, an LPC-R, presented the challenge of measurements, and how it can 

be difficult to change to a sustainable way if sustainability cannot be measured. The majority of the 

interviews, six SU-Rs and all three LPC-Rs pointed out economics as a key challenge. This element is 

naturally critical for businesses as economic profits are necessary in order to sustain a business and if 

CE is not economically beneficial, it will be a disadvantage for companies. Of the nine interviewees 

where this was indicated, three of them were LPC-Rs. Andrea from Novo Nordisk pointed out, “if we 

were just looking from a financial perspective, then it does not make sense to go circular” (Interview 

11, pp 116), Bert from Johnson & Johnson stated, “as long as sustainable is more expensive than non-

sustainable, it's a hard choice” (Interview 13, pp 130) and Plecinski from Coloplast stated, “most com-

panies would be willing to pay a little extra, but if you’re asking them to pay 3-5 times more… it’s also 

hard” (Interview 12, pp 128). Some of the SU-Rs were more optimistic as they are starting to see a 

shift in the price between sustainable materials and unsustainable materials (Interview 6). However, it 

is challenging to find investors, because no sustainable solution in the pharma industry has yet become 

a huge success as the product development takes time and resources. Remy from Bloom Biorenewables 

explained this, “we feel that people are reluctant to invest into a biobased economy, because they have 

not seen some unicorns coming out” (Interview 5, pp 64). Several SU-Rs emphasized the difficulty of 

competing with unsustainable products because they are cheaper, at least in the short term (Interview 

2).  

 

Furthermore, complexity and necessity of partnership were identified as challenges both by the literature 

and the interviewees. The complexity of changing into circularity was mentioned by three SU-Rs and 

one LPC-Rs. Mathias from Pond stated, “it’s such a big movement and there’s so many moving parts 

you need to look into” (Interview 1, pp 21). Also, Robert from Genecis had a point about complexity, 

“but the question is at the end of life of those materials, how do you ensure they get back to you, or get 

back within different systems. A major challenge is across geographies; there is a different mindset, 

different infrastructure” (Interview 9, pp 99). Creating a circular business model is something that 

needs to be incorporated in all aspects of business and society, and it may add more processes and 

complexity. It is therefore crucial to establish partnerships (Interview 1). Four SU-Rs and one LPC-R 

presented the necessity of partnerships. Mathias from Pond explained, “so that means that the circular 

economy of course requires more steps in the value chain, and since most companies do not own the 

entire value chain, it means they need to partner up with other companies” (Interview 1, pp 19). Later 

in the interview, he clarified how more partners bring in more complexity because different actors might 

have different expectations (Interview 1). Another SU-R described how they are in need for more part-

nerships globally in order to develop their circular business model (Interview 7). When engaging in 

partnerships, another challenge is to ensure that the sourced materials are sustainable (Interview 9). 
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In the literature review, it was shortly concluded how public authorities need to create incentives in 

order to create a sustainable change. Many of the interviewees saw the importance of regulatory incen-

tives, and they added additional insights that were gathered under the theme a lack of enforcement of 

regulations. This challenge was mentioned by two SU-Rs which both talked about how implementing 

the regulations in practice can be very difficult. Achitra from Binbag explained, “there are laws and 

there are e-waste management rules, plastic waste management rules. But how much of it is being really 

strictly implemented? The gap between what the rule is and what is actually happening, is huge” (In-

terview 10, pp 110). Another element only briefly mentioned in the literature review is the lack of 

consistent infrastructure for recycling, which was mentioned as a challenge by three SU-Rs. A North 

American startup explained how they lack that kind of infrastructure in the US, and a Danish startup 

explained how there in Denmark are more than 90 municipalities with different infrastructure and ways 

of recycling their waste. If the challenge is present in a small, developed country like Denmark, the 

challenge of creating a consistent infrastructure for recycling must be enormous on a global scale (In-

terview 1). 

 

Furthermore, other challenges specific to the pharma industry were identified in the interview data. The 

interviewees also identified them as challenges in order for companies to have a more circular business 

model. The challenges found explicitly relating to the pharma industry from the interview data are pre-

sented in Figure 16.  

 
Figure 76: Distribution of themes concerning specific pharma challenges for CE from interviews (own creation, 

2020) 
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The pharma industry faces additional regulatory barriers, compared to other industries, which was pre-

sented by six SU-R and two LPC-R. Remy from Bloom Biorenewables stated, “it’s much more regu-

lated than any other industry” (Interview 5, pp 63) and Plecinski from Coloplast explained, “each year 

you have stricter and stricter regulation on what type of products you have in the market, what types of 

products you introduce” (Interview 12, pp 128). The long regulatory approvals make it harder to im-

plement changes (Interview 11) and the changes come much slower (Interview 1). Additionally, perhaps 

one of the most critical challenges is safety, mentioned by three SU-Rs and one LPC-R. In the pharma 

industry, plastic has more requirements than, for example, in the food industry (Interview 1). It needs 

to be accurate in all respects every time it is used in pharma products (Interview 1), because the drug 

product is consumed either orally or by an injection (Interview 3). The pharma industry also requires a 

lot of specifications in its packaging, and the companies need to be able to keep the products safe and 

effective over a long period of time (Interview 9). If the packaging is not made out of virgin materials, 

it is difficult to ensure that there are no impurities (Interview 9). One LPC-R also claimed that the 

quality and durability of recycled material is slightly lower, given the processes it has gone through. 

Additionally, one SU-R identified the challenge of sterilizing of hazardous waste. The medical waste 

might be contaminated and thus, the recycling of this waste needs to contain a sterilizing process (In-

terview 2). This is an area where businesses need to evaluate what is acceptable and what is not as the 

industry does not yet have a consistent view of the best practice (Interview 2). Moreover, one SU-R and 

one LPC-R highlighted that the high use of plastic is yet another challenge in the pharma industry 

compared to the other industries. Plecinski from Coloplast summed up, “one of the biggest components 

that goes into our products is plastic, right” (Interview 12, pp 122). Both the SU-Rs and the LPC-Rs 

declared that because of the high use of plastic in the pharma industry, the only way for businesses to 

close the loop is to start recycling or find competent reusable alternatives (Interview 2). High use of 

plastic is also present in single-used products as they are primarily made out of fossil fuel-based chem-

icals. Single-used products were also a challenge recognized by two SU-Rs and one LPC-R. A SU-R 

declared a lack of existence of qualified reusable alternatives that could compete with the single-use 

products (Interview 2). However, consumers and health care workers prefer single-used ones (Interview 

2). Even though the clinical world is still highly dependent on disposables and single-use products, there 

is a change that will happen in the upcoming years (Interview 13). Additionally, three SU-Rs and one 

LPC-R mentioned a challenge of lack of CE experts. Krist from BioScavenge said, “the pharmaceutical 

industry, they don’t really have time and they don’t have the specialists to focus on these types of things. 

Their main focus is to produce a high quality drug product” (Interview 4, pp 56-57). It was also estab-

lished by three SU-Rs that, in general, any development in the pharma industry takes an extremely long 

time (Interview 4). It is a slow-changing industry where the effects of change will not be seen for at 

least another couple of years, or potentially more (Interview 1). The pharma industry is perceived as a 

late mover by one SU-R since lives of people are at risk, therefore, the industry cannot be the first one 

to try out something disruptive (Interview 5). The businesses need to be patient as it takes time to go 
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from an idea into lab tests, pilot-scale and full-scale implementation (Interview 4). The time scale is 

estimated to be around three years and most startups cannot survive such a long time without a product 

(Interview 4). The slow change might also be related to a lack of pressure, which two SU-Rs identified 

as a specific challenge for the pharma industry compared to another industry. The literature did not 

address this point. As mentioned earlier in this chapter, health care workers and consumers prefer sin-

gle-use products and therefore, do not pressure the industry to change (Interview 2). One of the two 

SU-Rs saw that there was no pressure on the industry to become more sustainable since the waste prod-

uct is not as visible in the environment as the FMCG (Fast-Moving Consumer Goods) companies (In-

terview 6). One LPC-R also recognized the fragmented system as a challenge since there is a disconnect 

between the designers and the buyers (Interview 13). Bert from Johnson & Johnson highlighted, “peo-

ple who treat patients are different from the people who make decisions on what materials to buy . . . 

whereas typically in other industries, the buyers and users are the same“ (Interview 13, pp. 130). The 

system is more fragmented and complicated as the businesses lose control over their products the mo-

ment they leave the manufacturer and are distributed into pharmacies and hospitals (Interview 13).  

 

5.2 Opportunities of Circular Economy 
As presented in the literature review, the opportunities of CE are abundant. Altogether 12 themes of CE 

opportunities were identified from the interview data. An overview of the themes and the number of 

interviewees mentioning them can be seen in Figure 17.  

Some similarities were found between the findings from the interviews and the findings from the liter-

ature review. An overview of the correspondence can be seen in Figure 18, where findings from the 
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Figure 17: Distribution of themes concerning opportunities of CE from interviews (own creation, 2020) 
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literature review can be seen on the left side and the themes which represent findings from the inter-

views on the right side. Compared to Figure 15 on page 53, which presented the connections between 

the literature and the interview data regarding CE challenges, it is clear that Figure 18 lacks links be-

tween the literature and the interview data. This finding will be further elaborated in the discussion 

section. 

The opportunities identified in the literature review, raw materials, green chemistry, new regulations 

and collaborations, were all supported by the interview data. All interviewees, ten SU-Rs and three 

LPC-Rs highlighted that collaborations enhance the chances of advancements. Partnerships are helpful 

because of resources, such as funding, facilities, knowledge, or specific industry insights (Interview 9), 

and by allowing the communication to flow between stakeholders will bridge the knowledge gap (In-

terview 5). Achitra from Binbag explained, “the moment the industry moves forward, everybody wins” 

(Interview 10, pp. 112), because one stakeholder cannot solve this problem by oneself (Interview 10). 

Additionally, Paul from PulpWorks concluded, “the combination of innovation from small companies 

with the resources of large companies is an ideal match” (Interview 3, pp. 47). Moreover, six out of 

ten SU-Rs and one out of three LPC-Rs addressed the opportunity of preserving resources. Circularity 

ensures that the supply chains are continuous because the materials used will be returned and reused, 

creating a continuous supply without the need to find new materials (Interview 1). There is a possibility 

Figure 18: An overview of the correspondence between findings from literature and themes from interviews 
concerning opportunities of CE (own creation, 2020) 
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to save fossil resources with innovative materials if waste is used to make plastic instead of oil (Inter-

view 6). One LPC-R also pointed out how minimizing the use of raw materials, such as precious metals, 

also decreases dependency on them (Interview 13). Additionally, one SU-R mentioned the opportunity 

of green chemistry through reusing solvents. Many solvents are discarded when used, but potentially 

they could be reused, which would both generate less CO2 and decrease the need to produce new sol-

vents (Interview 4). Three SU-Rs and one LPC-R also pointed out how regulations can be a driver 

towards a more sustainable future. For example, in India, the regulations are getting tighter, which cre-

ates incentives to rethink a product life cycle or innovate ways to reuse waste (Interview 10). If we 

ourselves do not consider sustainability or design for circularity in the years to come, the governments 

will step in (Interview 13). And thus, one SU-R declared that the imposing of new directives will force 

businesses into taking circularity into account (Interview 2).  

 

Furthermore, other opportunities were identified beside the ones found from the literature. Perhaps one 

of the most apparent one was environmental benefits mentioned by five SU-Rs and all three LPC-Rs. 

The benefits are perceived as global and obvious (Interview 5) as CE is obviously a favorable approach 

if you consider the planet (Interview 9). The SU-Rs explained how they are aiming to combine the 

environmental benefits with economic benefits (Interview 4) which would lead to ‘a win-win situation’ 

(Interview 12). The economic benefits were mentioned by five SU-Rs and two LPC-Rs as an oppor-

tunity CE offers. There are several opportunities for increased profit, but one pointed out by Remy from 

Bloom Biorenewables was that some alternative molecules for plastic are cheaper than using oil as a 

raw material (Interview 5). There is a massive opportunity in creating products that will have a higher 

margin, which will improve the profitability of businesses (Interview 8). There is clearly a business 

case in the CE (Interview 2), especially through economies of scale (Interview 9). Additionally, over 

half of the SU-Rs, six, also identified the opportunity of potential new markets. Because of the only 

growing demand for pharma products, there is a massive number of products going into the market 

(Interview 1). An example is an insulin pen, a device for treating diabetes, of which 5000 pieces are 

produced every minute by one company (Interview 1). One SU-R explained that if the oil-based plastic 

in the insulin pen could be replaced with bioplastic, the impact would be tremendous (Interview 1). 

Additionally, there are already customers who want to pay for these circular solutions, which shows 

that stakeholders see the value in them (Interview 2). Investors are also looking for more circular busi-

nesses to invest in, because they see that the markets are about to change (Interview 2). Another new 

market opportunity in pharma, where sustainable alternatives could be easier applied, is the outer pack-

aging, which is not directly in contact with chemicals (Interview 3) or setting up distributed recycling 

facilities (Interview 10). A CE business model also allows the business to engage with stakeholders in 

new ways, which can create value (Interview 7). Furthermore, the market potential supports another 

new opportunity, market demand as six SU-Rs and one LPC-R addressed the demand from their busi-

ness to business (B2B) customers. Mathias from Pond, a biomaterial startup, stated that “we are just 
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hitting the market at the right time, because everyone is literally looking for an alternative” (Interview 

1, pp. 22). Later in the interview, he explained how an increasing number of parties contact them almost 

daily regarding their products. Another SU-R, which has developed an incentivized recycling system, 

stated that the number of requests is only increasing (Interview 2). Robert from Genecis confirmed this 

as the upcycling of biowaste they are working on, “is directly aligned with what many corporations are 

looking for, so it’s perfect timing” (Interview 9, pp 101). Martin from Carbios, another biomaterial 

startup, further supports this by saying, “for our technology, demand exceeds supply, by far. And will 

continue to exceed supply” (Interview 6, pp 76). From a large pharma company perspective, Bert stated 

that Johnson & Johnson is able to reset the rules by placing sustainability demands on their suppliers, 

and those who will not join the movement are at a disadvantage (Interview 13). The demand for more 

sustainable ways is also identified to be present in society. Four SU-Rs addressed public demand as a 

driving force of progress. Consumers are more educated now than ever before about the importance of 

environmental sustainability (Interview 1), and do not want to contribute to environmental disasters 

(Interview 9). Some see a clear movement (Interview 5) and demand from consumers (Interview 9). 

Moreover, five SU-Rs and all three LPC-Rs mentioned how CE creates a chance for innovative pro-

gress. Andrea from Novo Nordisk stated, “we have to become more innovative, because we don't have 

all the answers on how to figure this out” (Interview 11, pp 116). As stated in the literature, the transi-

tion towards a more circular approach requires fundamental changes and innovative solutions. The in-

dustry needs specialized, technical products or knowledge that also reinforces competitive circular so-

lutions (Interview 2). A step into circularity offers an opportunity “to modify our thinking in a very 

positive sense” (Interview 7, pp 83) and to adopt innovative business models (Interview 9). Mathias 

from Pond pointed out that because pharma products are mainly sold at certain locations, such as phar-

macies, the controlled sales enable an opportunity to implement an incentivized recycling system. Since 

the customer often visits the same pharmacy to purchase goods, one may conveniently bring the old 

package back and exchange it to a new one (Interview 9). The packaging of pharma products could 

therefore easily be reused instead of putting it into the general household waste stream. Additionally, 

the promotion of a positive public image is also an opportunity CE can create. Four SU-Rs and one 

LPC-R highlighted how CE looks good (Interview 4), feels good (Interview 5) and, in general, it is just 

cool to be green (Interview 1). It is an opportunity to brand (Interview 11) and allows businesses to 

promote their products in an entirely different light (Interview 7). Lastly, one SU-R and two LPC-Rs 

highlighted the opportunity to engage employees as the employees may feel proud to contribute to sav-

ing the planet from a global disaster (Interview 9), and working for a sustainable company (Interview 

12). Overall, CE “is better for the planet, obviously” (Interview 9, pp 100). 

 

5.3 The Future of Circular Economy 
Moreover, the interviewees were also asked how they saw the future of CE. All 13 interviewees strongly 

believed that the action towards circularity will only increase in the future. This finding is in line with 
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the literature as the interviewees stated the increasing interest in the CE concept as well as the increasing 

use of the CE model as a way to replace the current linear production and consumption model. First and 

foremost, the SU-Rs saw the rising change because society must change (Interview 2), as it is a societal 

need (Interview 6). It all goes back to the limited number of resources on the planet (Interview 2 & 

Interview 9), which has also been pointed out in the literature multiple times. Because of the scarcity 

of resources, businesses must figure out new ways to reuse materials (Interview 9). The transformation 

is only starting, but Europe is already making an example, and the other continents will follow (Inter-

view 6). One SU-R reminded how a majority of organizations have stated to be carbon neutral by 2050 

(Interview 5). Today, some large plastics producers are predicting that all the polyester will be made 

with waste instead of oil in the near future (Interview 6). One SU-R also anticipated that every 

workstream will be reevaluated, and synergies will be discovered between businesses and industries 

(Interview 1). A big pharma company is already redesigning some product packaging to decrease the 

amount of plastic, and looking into the decreasing production waste as well as its recycling options 

(Interview 12). Consumers will be more aware of the sustainable use of medical equipment, because 

they have already become conditioned at home not to throw away different materials, e.g., glass and 

electronics (Interview 13). Either businesses have to care or are obliged to change by regulations. The 

EU and other regions are rapidly restricting and prohibiting, for example, single-use plastics (Interview 

8). However, one SU-R pointed out that the current COVID-19 outbreak will delay the transformation 

for at least a year. Disrupted production is a more urgent challenge than the necessary transformation 

into circularity (Interview 4). Furthermore, additional insights about who will and should drive the 

change appeared in some of the interviews. The SU-Rs explained how pressure is already increasingly 

coming from consumers (Interview 6), as they are becoming more informed (Interview 2), and it is 

important that consumers continue to demand sustainable products (Interview 1). On the other hand, 

some startups argued that businesses need to take more initiatives (Interview 9), that businesses have 

the power to make a great impact and that there is an urgency to make the sustainable model economi-

cally viable (Interview 1). Nevertheless, businesses need government pressure before they commit to 

change (Interview 3), as regulations and lawmakers also play a key role in the transformation (Interview 

1). There must be incentives for business in order for them to feel motivated to change (Interview 9). 

Additionally, it is highlighted that regulatory incentives can be a help for startups since they can become 

a part of their selling points (Interview 9). When the government and consumers change their ways to 

more sustainable, the large companies will need to follow (Interview 2). Most interviewees explained 

that not one group of stakeholders can create this change but that the best model is to work together 

(Interview 4), and each of the stakeholders has their own feature to contribute with (Interview 9).  

 

To summarize, all of the challenges the interviewees identified for CE were also found in the existing 

literature. These were economics, lack of awareness, traditional thinking, fixed structure, necessity of 
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partnerships, conflict with business model, complexity, lack of commitment, lack of consistent infra-

structure for recycling, lack of implementation of regulations, lack of incentives and lack of measure-

ments. The interviewees did not present any additional CE challenges which had not already been pre-

sent in the literature. Secondly, many of the challenges the interviewees identified specifically for the 

pharma industry. These were regulations, safety, lack of CE experts, slowly changing industry, single-

used products, high use of plastics, sterilizing of hazardous waste and fragmented system. In addition, 

the interviewees presented one additional challenge which had not been present in the literature, this 

was lack of pressure. Thirdly, a few of the opportunities the interviewees identified for CE were also 

found in the existing literature. These were preserving resources, new regulations and collaborations. 

In addition, the interviewees presented additional opportunities that had not been present in the litera-

ture. These were economic benefits, market potential, market and public demand for sustainability, 

innovation, controlled sales and public image. Lastly, all of the interviewees strongly believed that the 

action towards circularity will only increase in the future. 

 

5.4 Mapping of Innovations 
In order to gain an overview of what circular innovations startups are developing, which the pharma 

industry could potentially benefit from, 238 startups were categorized into four different category 

groups in order to map which areas the innovations focus on. The category groups were as follows:  (1) 

which sustainability challenge they address, (2) which circular opportunity they seize, (3) in which CE 

cycle they operate (4) and in which area of the field they operate. The results of each category group 

will be presented separately, both by visualizations and a written paragraph elaborating the results. This 

section is structured in the same order as the category groups are listed above, apart from the third 

category group. Since a finding from this category group three, cycles of CE, affects the other groups, 

it will be presented first.  

 

As displayed in the theoretical framework of CE, the Butterfly Diagram, several ways for companies to 

engage in CE exist. Different cycles in the diagram represent these different ways, and the startups have 

been categorized according to these cycles. However, one of the key findings from the mapping process, 

which must be addressed first was the dilemma of reduction. As presented in the literature review, 

reduction is one of the three principles of CE, the 3Rs, which include reduction, reuse and recycle 

(Ghisellini et al., 2016). However, it is not a cycle included in the Butterfly Diagram by Ellen MacAr-

thur (Ellen MacArthur Foundation (3), n.d.). Even though reducing the negative impacts of the linear 

economy provides environmental and societal benefits, it alone does not contribute to the transitioning 

to a more circular model (Ellen MacArthur Foundation, 2019). Therefore, it can be argued that reduc-

tion is not directly linked to the CE even though it still supports the overall goal of creating a more 

sustainable industry. So, 54 out of the 238 startups did not address any of the CE categories defined by 

the Butterfly Diagram, but were categorized as reduction, see Figure 19. These startups often aimed at 
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decreasing the usage of raw materials or energy through optimization and increasing efficiency. This 

was done through, for example, apps for consumers in order to personalize their treatment, online mon-

itoring platforms for businesses, or by pallets designed to hold more products. In general, the startups 

strived to ‘do more with less’. However, as 23% of the startups did not directly address circularity, they 

were eliminated from our study, leaving the total number of startups 184. 

After eliminating 54 startups because they were not addressing any cycle of the Butterfly Diagram, the 

categories renewability (45%) and recycle (43%) appeared to be the most dominant ones, covering 88% 

of the startups in total, see Figure 20 on the next page. The remaining categories; maintain, refurbish 

and reuse, covered altogether only 12 %, see Figure 20. As described in the literature review, research 

shows that circular business models are mostly focused on recycling. The data gathered supports this 

as 43% of the startups are addressing recycling in their business. However, renewability, which is the 

biological material side of the Butterfly Diagram, is also highly represented in our data as 45% of the 

startups act on that field. Maintain is the third-largest category by 8%, and the last ones, refurbish 3% 

and reuse 1%, are underrepresented.  

 

 

 

 

 

 

 

 

Figure 19: Division in % of 238 startups categorized in the third category group, cycles of the Butterfly Dia-
gram, including ‘reduce’ as a category (own creation, 2020) 
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All 184 startups contribute to a different environmental challenge with their novel, unique solutions and 

were categorized according to what sustainability challenge they address in the first category group. 

The majority of the startups addresses either the challenge of generation of general waste (47%) or the 

challenge of environmental pollution (42 %), covering 89% of the startups in total, see Figure 21 below. 

Startups that address the challenge of hazardous waste (5%), awareness (3%) or non-renewable raw 

materials (3%) are underrepresented, see Figure 21.  

 

Figure 21: Division in % of 184 startups categorized in the first category group, sustainability challenges (own 
creation, 2020) 
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Figure 20: Division in % of 184 startups categorized in the third category group, cycles of the Butterfly Dia-
gram (own creation, 2020) 
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The 184 startups further take advantage of a CE opportunity relevant to the pharma industry with their 

solutions and were categorized according to what opportunity they seize in the second category group. 

These results are more widespread compared to the previous findings of what challenges the startups 

address. However, raw materials (39%) and waste management (30%) appeared to be the most domi-

nant ones corresponding to the most common challenges and covering 69% of the startups in total, see 

Figure 22 below. IoT (12%), reprocessing (8%), green chemistry (4%), manufacturing (4%) and col-

laboration (3%) are underrepresented opportunities to seize, see Figure 22.  

 
Figure 22: Division in % of 184 startups categorized in the second category group, CE opportunities (own cre-

ation, 2020) 

In order to get a deeper understanding of what products or services the startups create, the startups were 
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the different areas of operations. The largest category was biomaterial by 35%, which is, to some extent, 
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with the low (1%) representation of the reuse category in the third category group, which was presented 

in the first two diagrams of this section. 

 
Figure 23: Division in % of 184 startups categorized in the fourth category group, area of operation (own crea-

tion, 2020) 
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where overrepresented and some underrepresented. After eliminating 54 startups which were all in the 

CE category reduce, 184 startups remained. To sum up, the dominating categories in CE were renewa-

bility and recycle by 88 %, leaving maintain, refurbish and reuse as underrepresented areas by 12 %. 

The sustainability challenges most startups addressed were generation of general waste and environ-

mental pollution by 89 %, leaving hazardous waste, awareness and non-renewable raw materials as 

underrepresented areas by 11 %. The CE opportunities most startups seized were raw materials and 

waste management by 69 %, followed by IoT and reprocessing with 20 %, leaving manufacturing, 

green chemistry and collaboration as underrepresented areas by 11 %. In the last group, area of opera-

tion, one category, biomaterials, dominated by 35 %, followed by upcycling of non-biowaste and treat-

ment of waste by 26 %, and leaving many other categories with little representation.  

5.5 Weaknesses and Strengths of Startups 
The next section includes an analysis of the weaknesses and strengths of startups from the interviewees’ 

point of view. Additionally, the strengths of large companies were asked in order to understand how 

they may complement and offer solutions to the weaknesses startups face. All interviewees, SU-Rs and 
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LPC-Rs, were asked their perception of what strengths startups possess and, on the contrary, what 

strengths large companies possess. SU-Rs alone were asked about the weaknesses they face with their 

startup. Some of the LPC-Rs also mentioned weaknesses of startups when they talked about their own 

strengths. The distribution of themes concerning weaknesses of startups can be seen in Figure 24.  

The majority, nine SU-Rs and one LPC-R addressed lack of resources as one weakness. Financial re-

sources are always a challenge (Interview 2, Interview 4, Interview 5 and interview 10), and more cap-

ital could be used to do more prototyping (Interview 3). Paul from PulpWorks elaborated, “when you 

meet a customer and you can actually present them with an alternative to their package. That's really 

compelling for them to have it in their hands” (Interview 3, pp. 51). Depending on the solution and 

operational area, the startups might need a laboratory, which requires a massive initial investment at the 

beginning (Interview 4). The small number of employees is also limiting startups (Interview 4 and In-

terview 6). Additionally, a lack of credibility was addressed by six SU-Rs. It is challenging to sell a 

novel solution with only presenting an idea and nothing tangible (Interview 4), or without having the 

ability to refer to an existing, successful example (Interview 8). As Ross from Full Cycle Bioplastics 

declared, “it [CE] is new, there are not a lot of wins to point to” (Interview 8, pp. 93). It is difficult to 

convince a client of the value of the technology and to take the possibly perceived risk (Interview 9). 

Because of the small size, the startups do not have a strong voice and thus, miss credibility (Interview 

6). Furthermore, six SU-Rs raised necessity of partnerships as a challenge. The SU-Rs recognized that 

they are not able to solve the problem alone (Interview 10), they need complementary skill sets to fill 

in the gaps of their expertise (Interview 7). For example, partners are needed in the disposal chain in 

order to gather the material or to ensure that the components are discarded accurately (Interview 1). 

Besides collaborating with businesses, one SU-R also mentioned the need to partner up with universities 

0

1

2

3

4

5

6

7

8

9

10

Lack of
resources

Lack of
credibility

Necessity of
partnerships

Scalability Uncertainty Lack of
network

Competition
with large

players

Regulations
based on

established
businesses

N
um

be
r 

of
 in

te
rv

ie
w

ee
s

SU-R LPC-R

Figure 24: Distribution of themes concerning weaknesses of startups (own creation, 2020) 



69 
 

in order to get access to laboratories (Interview 4). The fourth most common challenge was scalability 

with four SU-Rs and one LPC-R referring to it. The weakness ties back to a lack of resources. In order 

to scale, you need a lot of resources (Interview 5 and Interview 13). Scaling was seeing as, “the classic 

challenge facing startups is one of scale . . . de-risking the tech/product while staying alive” (Interview 

8, pp. 92) by Ross from Full Cycle Bioplastic. Moreover, uncertainty was mentioned by four SU-Rs 

because the probability of startups succeeding, in general, is low and only recently is the success rate 

of CE startups starting to grow slowly (Interview 2). It is impossible to predict how, for example, the 

market will develop (Interview 4 and Interview 5). Finally, lack of network, regulations based on es-

tablished businesses and competition with large players were all challenges noted by two SU-Rs each. 

It was challenging to find the right people to contact (Interview 4), fulfill the clinical and general regu-

lations which were perceived high (Interview 2 and Interview 5) while competing against larger organ-

izations with more resources (Interview 2 and Interview 10). 

 

Despite operating in challenging circumstances and having weaknesses, startups also possess a large 

variety of strengths. The distribution of themes concerning strengths for startups can be seen in Figure 

25.  

 
Figure 25: Distribution of themes concerning strengths of startups (own creation, 2020) 

The most often mentioned strength in the interview data was agility; nine SU-Rs and one LPC-R saw 

this feature as an advantage. As a startup is lean by its constitution, it can decide and adapt its portfolio 

fast (Interview 2). When seeing an opportunity, it is possible for startup to seize it quickly (Interview 

7). Their cycles are short and if a prototype fails, they have to reiterate and are able to pivot fast (Inter-

view 9 and Interview 13). Bert from Johnson & Johnson also highlighted that, “they [startups] can 
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react to what they learn much quicker than a big company” (Interview 13, pp. 133). The second most 

frequently mentioned strength was the fresh perspective startups bring to the field. This was mentioned 

by seven SU-Rs and two LPC-Rs. Startups come with a fresh mind (Interview 5), different view on 

matters (Interview 4) and new methods (Interview 1). They develop solutions that people may never 

have thought of, or never thought were possible to implement (Interview 13). With innovation and 

disruption (Interview 7), startups inspire the business world to think outside the box (Interview 8). Ad-

ditionally, six SU-Rs and three LPC-Rs referred to the external knowledge startups offer, which can be 

used by large pharma companies to harness collective creativity through open innovation. The growing 

importance of open innovation in the pharma industry was also mentioned in the literature as big pharma 

has started to depend on partnering or acquiring startups (Murphy, 2019). Today, many businesses 

would prefer to change the way they operate or change their products, but the technologies driving those 

changes may not be their core business (Interview 2). Therefore, instead of developing themselves a 

new solution, they rely on adopting them from startups (Interview 6). A startup can become an out-

sourced R&D for multiple businesses (Interview 8), and might be able to solve fundamental problems 

of an organization in a more cost-efficient way (Interview 9). One LPC-R also explained how they had 

established innovation centers for startups in order to partner up with them (Interview 13). Moreover, 

four SU-Rs and three LPC-Rs stressed creativity as a strength. Startups bring a flood of ideas (Interview 

3), they push the frontier (Interview 9) and try to disrupt several markets at the same time with their 

novel, circular solutions (Interview 8). Innovation is about creativity (Interview 12), and startups bring 

this together with inspiration (Interview 13). Andy from Sterilis Solution elaborated, “what we’re doing 

is taking a business model that has been in place for 30 plus years and dumping it on its head, and 

showing people that there’s an entirely new way” (Interview 7, pp. 83). Paul from PulpWorks explained 

that creativity cannot be forced, “even if they [large corporations] have a department called innovation, 

there’s just not a real mindset for it. You can’t be told to be innovative, it’s like someone telling you to 

be funny. It has to be a passion“ (Interview 3, pp 47). Five SU-Rs and one LPC-R highlighted the 

advantage of creating new markets. Startups bring value to different stakeholders by creating huge 

markets that do not exist today (Interview 6). They do not have to risk losing already existing customers 

when experimenting with new solutions because they operate in niche markets first (Interview 2). They 

are able to answer questions that are relevant in order to move the pharma industry forward (Interview 

13). Because startups start from a clean slate (Interview 3), they do not have established ways and 

commitments. Four SU-Rs mentioned this as a strength. They do not have to consider any existing users 

when innovating, because they do not have any (Interview 2). There is no old production equipment, 

old processes or old habits of working preventing or slowing down the innovation (Interview 1). Lastly, 

one SU-R mentioned the growing trend of startups. They are perceived as ‘cool’ and therefore have a 

positive impact on people (Interview 1).  
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There are also advantages and strengths within large companies that startups cannot address. Themes 

concerning the strengths of large companies can be seen in Figure 26.  

 
Figure 26: Distribution of themes concerning strengths of large companies (own creation, 2020) 

First of all, the financial means of large pharma companies was highlighted by all 13 interviewees. 

Large companies are perceived to have the stability and the financial resources to make the transfor-

mation into circularity possible (Interview 1 and Interview 4), and have the opportunity to invest in 

innovations (Interview 1 and Interview 13). Furthermore, seven SU-Rs and all three LPC-Rs mentioned 

the expertise and equipment of large companies. The research facilities of the pharma industry (Inter-

view 5), and the complementary expertise and know-how help startups to accelerate their development 

(Interview 6), and scale (Interview 8). Achitra from Binbag further on described, “they have a lot of 

people, very highly qualified and knowledgeable resources, which a startup like ours can’t pay and 

hire” (Interview 10, pp. 110). Large companies are also perceived to have authority and power by six 

SU-Rs and two LPC-Rs. Because of their high volume, they have the power to change the market (In-

terview 1), and even changing a percentage of their operation already would offer an extensive impact 

(Interview 8). In addition, their reputation has the power to make startups gain visibility (Interview 6). 

Because of the authority large companies possess, one startup stated, “they should be the examples for 

all the other ones” (Interview 4, pp. 57). Furthermore, three SU-Rs and one LPC-R referred to acquiring 

as a strength as large companies often acquire startups, they perceive the most successful (Interview 1, 

Interview 2 and Interview 13). Lastly, four SU-Rs and one LPC-R stated the supply chains of large 

companies as a strength since they offer an infrastructure (Interview 5) and a platform to implement a 

change at scale (Interview 11). 
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To summarize, the weaknesses of startups that the interviewees identified were lack of resources, lack 

of credibility, necessity of partnerships, scalability, uncertainty, regulation based on established busi-

nesses, lack of network and competition with large players. On the contrary, the strengths of startups 

that the interviewees identified were agility, fresh perspective, open innovation, creating new markets, 

no established ways of working and trendy. Lastly, the strengths of big companies which the interview-

ees identified were financial means, expertise, authority and power, supply chains and acquiring.  

 

5.6 Motivation – The Third Component of Creativity 
In order to obtain an understanding of how creativity is fostered to further create innovative solutions 

the SU-Rs and the LPC-R were asked questions about their motivation. Motivation is the third compo-

nent in the Creativity Theory by Amabile (2006), which decides what an individual is going to act upon. 

The next section is structured according to the six steps that foster intrinsic motivation. They are (1) 

matching the employee with the right assignment, (2) freedom and autonomy, (3) resources, (4) team, 

(5) feeling that the work matters, (6) supportive organizational culture (Amabile, 2006). Each step will 

be presented in an individual section and additional findings of motivation will be presented last. The 

themes coded from the interviews have been arranged to match the different steps of the theory. Some 

themes were not directly related to any steps and thus, were divided into another other group, called 

‘salary’. See the full overview in Figure 27. 

The interview questions in the third and final part of the interview guide (Appx. 1) were structured 

according to the Creativity Theory to truly examine the creativity of the interviewees. However, first, 

introductory, more open questions about the overall motivation of the interviewee was asked, for ex-

ample, ‘What is your motivation for working with (company X)?’ and ‘What would limit or destroy 

your workplace motivation?’. The answers to these more open, introductory questions can be seen in 

Figure 28. Other questions were more directly related to different the steps of the Creativity Theory, for 
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example, ‘Do you feel like you have enough resources in order to solve a task?’ which is related to step 

three. 

 

Step 1. Matching the Individual with the Right Assignment    

Matching the individual with the right assignment is the first out of the six steps to foster creativity, and 

five themes were identified relevant to this area: innovation, interest, work opportunities, variety of 

tasks and it’s a dream, see Figure 29. 

 

 

 

 

 

 

Figure 28: Examples of open questions and answers from the interviewees presented by themes (own creation, 
2020) 
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The theme of innovation was both presented by eight SU-Rs and two LPC-Rs. SU-Rs explained their 

motivation to come from thinking outside the box (Interview 1) and the excitement of being actively a 

part of the next revolution in this field (Interview 5). Martin from Carbios elaborated, “being able to 

build something, to build a totally new technology, binging a new solution, innovation, being the first 

and only” (Interview 6, pp. 76). Other SU-Rs explained how they love to do what no one has ever done 

before (Interview 8) and bring cutting edge, disruptive innovation that solves real problems (Interview 

7). The two LPC-Rs who mentioned innovation explained how experimenting, doing new things and 

being innovative is motivating (Interview 11). Over half, six, SU-Rs explained how working in a startup, 

is a work opportunity. It is an opportunity to be at the forefront (Interview 5), and an opportunity to 

both, make a mark within the startup and in the marketplace (Interview 7). Robert from Genecis elabo-

rated, “you build this unique skill set, that allows you to do many things, and you’re challenging yourself 

on a constant basis, stepping out of your comfort zone. And those are all opportunities to grow” (Inter-

view 9, pp. 105). One of the LPC-R also saw working in a big company as a work opportunity as it is a 

way to gain industry experience (Interview 12). Additionally, five SU-Rs work in a startup because it 

is their dream. The SU-Rs explained how it is an ‘inner calling’ (Interview 10), how it is more satisfying 

than being in a bigger company (Interview 7), and how there is always something to look forward to 

(Interview 9). Paul from PulpWorks stated, “this is sort of my lifelong aspiration to start a business 

myself. I finally took that plunge” (Interview 3, pp. 51) and Lars from GRIN described, “I have been 

intrinsically motivated to start a technical business, which has a positive impact for everything, since I 

was very young . . . that was sort of a dream of mine” (Interview 2, pp. 38). One of the LPC-Rs also 

highlighted how he has previously worked in a startup and how that felt very fulfilling (Interview 11). 

The next theme, interest, was presented by five SU-Rs. Robert from Genecis elaborated, “it is usually 

at a personal interest as opposed to just doing the homework like in school, you’re really doing things 
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that you feel that you want to learn” (Interview 9, pp. 105). He later explained how his interests are 

aligned with what he is working within the startup, and about the excitement of stepping out of the 

comfort zone and doing things he would not traditionally be able to do, because he is not necessarily 

qualified for them (Interview 9). Overall, the learning process is a key element of his motivation (Inter-

view 9). Other SU-Rs talked about how they love to understand new things, working out of pure interest 

(Interview 5), and further feel rewarded, challenged, and passionate (Interview 3). Another theme was 

highlighted by four SU-Rs who mentioned a variety of work as a reason for working in a startup. Robert 

from Genecis captured the motivation as follows, “I think in the startup, you get a range of experiences 

that you would not get in a traditional corporate setting. You basically have to help out in every aspect, 

whatever aspect of the business whenever help is needed, so no day is necessarily the same, and you’re 

constantly changing, how you contribute to the team over time” (Interview 9, pp. 102).  

 

Step 2. Freedom and Autonomy  
Having the freedom to create a process and work autonomously is the second element in the Creativity 

Theory. Five themes were identified relevant to this step, see Figure 30.  

When the interviewees were asked what motivates them, seven SU-Rs and one LPC-R highlighted the 

theme independence and autonomy. Mathias from Pond explained, “I want to have a job where I can 

see that I can actually make a difference, both in terms of the everyday work that is, there’s no structure, 

so I can bring structure to chaos basically” (Interview 1, pp. 23). Autonomy, decision making and being 

self-sustained is a motivating factor (Interview 2). Remy from Bloom Biorenewables painted a picture 

of the startup, “it’s like building your own castle” (Interview 5, pp. 68), and Martin from Carbios elab-

orated, “in a smaller company what you do, has a lot of impact. Your personal actions, your personal 

resources, you have a lot of impact, compared to large corporations” (Interview 6, pp. 76). Further-

more, independence and autonomy contain the feeling of contribution in a direct way (Interview 9), 
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having control (Interview 8), and sorting out all the things that are not defined very well (Interview 7). 

They are motivated by being self-sustained (Interview 2), having more responsibility (Interview 1), and 

being in the driver’s seat controlling the company’s success (Interview 9). Remy from Bloom Biore-

newables further described, “for me it was important to do this and I thought it’s better to be in a self-

structured environment” (Interview 5, pp. 71). Bureaucratic organization was also mentioned by one 

SU-R and two LPC-Rs as something that would limit their motivation. The SU-R explained that not 

having authority over one’s own product could decrease motivation (Interview 8). The LPC-Rs seemed 

to agree with this as Andrea from Novo Nordisk elaborated that his motivation could be killed if, “work 

doesn’t get through in the organization because of politics or other priorities” (Interview 11, pp. 118). 

Additionally, a lack of structure was referred to by four SU-Rs. The SU-Rs explained how it is moti-

vating to work in a startup because they do not have to work within structures that do not make sense 

(Interview 3), how there is no barriers and red tape (Interview 7), and there is no defined border between 

different aspects of the business (Interview 9). Another SU-R emphasized the energy he gets from the 

unstructured processes and not knowing what to do all day every day (Interview 1). When the inter-

viewees were directly asked if they feel like they have the freedom to decide how to achieve a goal, all 

interviewees except one SU-R felt like they did. One SU-R felt that he partly has the freedom to decide 

how to achieve a goal because, “in practice it’s like many places, we are driven by deadlines” (Interview 

4, pp 59). One interviewee, who felt like he has the freedom, told us how he is very motivated because 

he can take part in forming the strategy, company policies and the way to go forward, and if he thinks 

something should be changed, he can speak his voice (Interview 1). All the three LPC-Rs felt like they 

have the freedom to decide how to achieve a goal. One LPC-R employee elaborated, “there are different 

levels of hierarchy in our company, and I've reached the level where strategic decisions are made and 

I am accountable for a lot of work that happens. But I'm part of this broader system where, if I want to 

set strategy, I always need to make sure that others understand and support me. This type of stakeholder 

management is essential to set strategies that will be executed” (Interview 13, pp. 136). Additionally, 

the startups were asked if they could see themselves working in a large company. Seven SU-Rs con-

cluded that they could potentially see themselves working in a large company, yet five SU-Rs deter-

mined that they could not easily see themselves working in a big company. SU-Rs identified both pos-

itive and negative tradeoffs of working in a large company. The positive outcomes of working in a 

larger company were, for example, being able to understand the structures (Interview 5), the opportunity 

to make a larger impact, having a broader mission (Interview 8) and working with more resources and 

more security (Interview 9). Some SU-Rs clarified that the size of a company is not a major factor and 

that they wish to build a big company themselves (Interview 2). It was also mentioned how it could be 

valuable to bring what they have learned in small companies to big companies (Interview 5). Some of 

the SU-Rs had previously worked in large companies and one of them, Paul from PulpWorks, explained, 

“I knew that wasn’t really what I wanted to do. I would have felt really unfulfilled if that was my last 
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job. That just wasn’t rewarding enough” (Interview 3, pp. 49). Others had never worked in a big com-

pany, never had a boss and really enjoyed the freedom startups offer (Interview 4). Several SU-Rs also 

explained how they do not thrive in big companies with a lot of red tape (Interview 7), how it is not 

fulfilling their potential (Interview 3) but Mathias from Pond explained how despite that, he could try 

it anyway, “I would probably be killed by all the structure and stuff like that but I think it’s something 

you have to try. I have to try at least” (Interview 1, pp. 27). 

 

Step 3. Having the Right Resources 
The third step in the Creativity Theory is having the right resources. Four themes were identified: lack 

of time, lack of expertise, lack of financial means and no limitation of resources (see Figure 31). 

The three LPC-Rs all explained how they have no limitation of resources, for example, “in general, I 

think the balance between tasks and volume of work and resources is good and healthy” (Interview 13, 

pp. 136). On the contrary, only three out of ten SU-Rs stated that they were not limited by resources. 

Robert from Genecis highlighted, “most things can be done, when scarcity is involved . . . there’s ways 

to solve a lot of things about money or resources, or even unlimited amount of time” (Interview 9, pp. 

103-104). Lack of financial means is the most represented theme by SU-Rs in the findings of resources, 

pointed out by six SU-Rs. Paul from PulpWorks explained the challenge, “if we had more revenue, we 

could do more prototyping . . . you could imagine that when you meet a customer and you can actually 

present them with an alternative to their package. That’s really compelling for them to have it in their 

hands” (Interview 3, pp. 51). Five SU-Rs stated how lack of time is a limitation, and how they never 

feel they have enough time which can lead to having the feeling of being behind with tasks (Interview 

4). Ross from Full Cycle Bioplastic explained, “time is the most important resource that an entrepre-

neur has and that rings true for us as well. There’s just not enough time in the day to get everything 

that you want done” (Interview 8, pp. 95). Additionally, lack of expertise was presented by one SU-R 
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as a limitation. The SU-R felt that he had a limited knowledge within the field of operation and further, 

how the specialized knowledge the startups need is, in general, very niche and limited (Interview 1).  

 

Step 4. Team 
The fourth element of the Creativity Theory is related to having the right team and co-workers. Five 

themes relevant to this step were identified: different demographics, good team, similar mentality sim-

ilar demographic and different personalities, see Figure 32.  

When asked about their motivation, seven SU-Rs and one LPC-R emphasized the importance of being 

a part of a good team. Lars from GRIN explained, “making sure that you get a good team, so we’re just 

positive, motivating and ready for shit to go down, because it will” (Interview 2, pp. 39-40). Another 

SU-Rs explained how having colleagues is important (Interview 1), getting feedback and collaborating 

with different people (Interview 3) and inspiration often comes from good colleagues who share their 

passion (Interview 8). The interviewees were also asked about the diversity of their team. The theme, 

different demographics, was mentioned by eight SU-Rs and all three LPC-Rs. Krist from BioScavenge 

said, “they are very different, which is also one of the reasons why we can survive” (Interview 4, pp. 

59), and other SU-Rs also explained how their co-workers have different gender, education, age, eth-

nicity (Interview 3), professional experience (Interview 6). The diversity in the team adds different 

perspectives and therefore, adds resilience (Interview 8). Three SU-Rs explained how there are different 

personalities in the team, “when it comes to the more personal aspects, we’re quite often quite different” 

(Interview 2, pp. 41). Ross from Full Cycle Bioplastic supported that by saying, “personalities are 

different, perspectives are different, priorities are different” (Interview 8, pp. 95). None of the LPC-Rs 

stated that their team had different personalities. However, two SU-Rs and two LPC-Rs stated their 

team possessed similar demographics. Bert from Johnson & Johnson explained, “but it’s [diversity] 

never enough, even though we are a big company. We’re still struggling to see how more diversity can 
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be brought into the team, because we strongly believe in the power and value of diversity” (Interview 

13, pp. 136). Having the same mindset, similar values, similar mentality in the team was highlighted by 

six SU-Rs and one LPC-R. Mathias from Pond explained, “I think generally there is the same mentality 

that you are okay that stuff is not working correctly, and there’s hiccups and you need to be aware of 

that” (Interview 1, pp. 25) and  Robert from Genecis elaborated, “but at the end of the day, the similarity 

is that everyone’s motivated to contribute to the same vision, and we have each our own sets of exper-

tise, enabled, we even have our own different ideas of what success is or what we’re working towards 

but overall, they all, you know, point towards that one overall vision” (Interview 9, pp. 104). One of 

the LPC-Rs also explained how having the same values is important, and how values are one of the key 

criterias when recruiting in the company (interview 12).  

 

Step 5. Encouragement and Feeling that the Work Matters  
The fifth element of the Creativity Theory by Amabile (2006), explains the importance of the feeling 

that their work matters. Three different themes relevant to this were identified; recognition, making an 

impact and purposeful work, see Figure 33. 

Seven SU-Rs mentioned recognition throughout the interviews from different perspectives. Two SU-

Rs explained how their motivation will decrease if they were not recognized for their work (Interview 

1) or did not feel valued (Interview 9). Likewise, many SU-Rs underlined the importance of being 

recognized in different ways for their motivation. One SU-R startup explained how winning awards 

was motivating because that meant people with no personal connection to the startup believed in what 

they were doing (Interview 3). Krist from BioScavenge explained, “mainly to get positive feedback 

from people you work with. And of course if you see that you can get a grant from a wonderful organi-

zation. It feels good. It means that our ideas cannot be that bad” (Interview 4, pp. 58). Another SU-Rs 

explained how motivating it is to create products that actually solve the customers’ problems (Interview 

9), and how just a simple pat on the back can fill you with energy to do more (Interview 7). All thirteen 

interviewees also highlighted how making an impact is motivating for them. The LPC-Rs explained 
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Figure 33: Distribution of themes concerning step five of the Creativity Theory (own creation, 2020) 
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how their job, “allows you to do a lot of great things” (Interview 11, pp. 118), and how their actions 

have an impact by helping society (Interview 12), and helping patients (Interview 13). The SU-Rs elab-

orated on how it is motivating to solve real problems, make a difference (Interview 10) and contribute 

where you can (Interview 9). Andy from Sterilis Solution explained, “it’s the ability or opportunity to 

make a difference in a meaningful way . . . I’d like to think that the industry we’re currently in, we’re 

making a better place for our children” (Interview 7, pp. 85). Other SU-Rs also highlighted that pro-

tecting ecosystem and wildlife (Interview 8), and using chemistry to improve the general quality of life 

(Interview 5), are motivational factors for them. Lars from GRIN stated, “if we succeed with what we 

do, we can help to change the impact of products, remove littering, we can remove unsustainable con-

sumption, and we can create a sustainable job setting for a lot of people” (Interview 2, pp. 38). The 

SU-Rs explained how working in a startup is a way to make an impact, how it is motivating to be able 

to drive an impact in a tangible way (Interview 2) and attempting to do good through the startup (Inter-

view 3). Andy from Sterilis Solution elaborated, “I've always been drawn to small companies with a 

great deal of potential, and looking for ways to unlock and exploit that potential, and I mean exploiting 

in the most positive sense, to be able to exploit that potential - to make a mark and really have an 

impact” (Interview 7, pp. 88). Furthermore, all thirteen interviewees mentioned how they are motivated 

by purposeful work. The LPC-Rs described how they feel good because they produce something that 

people actually need (Interview 12) and even improves the opportunities for patients to live with their 

diseases, by creating better solutions (Interview 13). The ten SU-Rs explained how it is motivating to 

do something meaningful (Interview 10), to work towards a greater cause (Interview 9), and doing 

something good for the market (Interview 1). Andy from Sterilis Solution explained how, “the dislodg-

ing of large players and competitive business models that do more harm to the environment” give a 

feeling of satisfaction (Interview 7, pp. 84). Likewise, Krist from BioScavenge said, “in the projects we 

are involved, we can actually see that you can make quite a significant impact” (Interview 4, pp. 59). 

Further on, Mathias from Pond explained, “it makes a difference for my motivation at least, that we are 

actually trying to, when we push more products into the market, it’s actually for the better because we 

are substituting traditional plastics which usually ends up in landfills or in the oceans, right” (Interview 

1, pp. 23).  

 

Step 6. Supporting Organizational Culture 
A supporting organizational culture is the sixth element for motivation according to the Creativity The-

ory. Two themes have been identified relevant; bad company culture and startups culture, see Figure 

34.  
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When the interviewees were asked what could kill their motivation, six SU-Rs highlighted bad company 

culture. The SU-Rs explained elements like fights over ownership (Interview 1), bad human chemistry 

(Interview 5), not the right boss, not the right people (Interview 6) and, in general, a toxic culture (In-

terview 7). Ross from Full Cycle Bioplastic explained, “a demotivating characteristic of an organiza-

tion is its inability to collect and interpret internal criticism” (Interview 8, pp. 94). Five SU-Rs and one 

LPC-R highlighted startup culture as a motivator. The culture refers both to inside the organization, 

with the interaction and engagement (Interview 7) and having a small team where trust is created (In-

terview 8). And to outside the organization with the network and the startup ecosystem (Interview 9). 

It was also identified that two of the LPC-Rs could see themselves working in a startup, because of the 

culture, the motivation and vibe (Interview 11), but one highlighted that he would have to be the founder 

(Interview 12). 

 

Salary 

When the interviewees were asked what motivated them, three SU-Rs mentioned financial means. One 

SU-R explained how money is a motivator, but it is not the key driver (Interview 6). It is yet important 

to provide for one’s family (Interview 2 & Interview 7). The interviewees were also asked directly if 

their salary affected their motivation to work. Nine SU-Rs expressed how they did not see salary as a 

motivating factor, although some of the answers overlapped as seven SU-Rs also emphasized how sal-

ary was a motivating factor. Hence, altogether six SU-Rs both described how it was not a motivator, 

but still a motivating factor. Furthermore, all three LPC-Rs stated that salary was somewhat a motivat-

ing factor for them. The LPC-Rs explained how salary is one of the motivating components (Interview 

12) and how it is necessary in order to live a certain lifestyle (Interview 13). Some SU-Rs shared that 

opinion because they thought salary can motivate to some extent (Interview 1), and it is important to 

have financial security (Interview 2), and how the financial benefits also bring recognition (Interview 

6). One SU-R also explained how it’s not wrong to be motivated by financial means and how it can 

0

1

2

3

4

5

6

7

Bad company culture Startup culture

N
um

be
r 

of
 in

te
rv

ie
w

ee
s

SU-R LPC-R

Figure 34: Distribution of themes concerning step six of the Creativity Theory (own creation, 2020) 



82 
 

create stability (Interview 8). On the other hand, some SU-Rs also talked about how their work is not 

just about collecting a paycheck (Interview 1), how salary is not important to them (Interview 2) and 

how it definitely is not the primary driving factor (Interview 7). Mathias from Pond elaborated, “when 

joining a startup, you know there’s not as much money as if you go to Novo Nordisk for instance. And 

I think that’s fine, as long as you get that responsibility and that recognition, I think it’s a fair trade off, 

I would rather have that [responsibility and recognition]” (Interview 1, pp. 25). The SU-Rs explained 

how they went down in salary when joining a startup (Interview 1), how it should not be a primary 

motivator when joining a startup, because most startups do not have a lot of money, and many might 

fail (Interview 9).  

 

To summarize, the first step, matching the right individuals with the right assignment, was analyzed 

through the themes innovation, interest, work opportunities, variety of tasks and it’s a dream. Step 

number two, freedom to work autonomously, was represented by the themes independence and auton-

omy, bureaucratic organization and lack of structure, Step number three, having the right resources, 

was evaluated through the themes lack of expertise, lack of time, lack of financial means and no limita-

tion of resources. Step four, the team, was represented by the themes good team, different personalities, 

similar demographics, similar mentality, and different demographics. Step five, feeling that their work 

matters, was evaluated through the themes recognition, making an impact and purposeful work. Step 

six, supportive organizational culture is represented by the two themes bad company culture and startup 

culture. Furthermore, salary was not a key driver for any of the interviewees, although it motivated 

some to a certain extent. 

6. Discussion 
Findings from the thirteen interviews of SU-Rs and LPC-Rs will be discussed together with the results 

from the field mapping of 238 startups. The challenges and opportunities of transforming to a CE from 

the literature were further investigated through the interview data. Furthermore, the mapping built an 

overview of what kind of circular innovations exist by showing (1) which sustainability challenge they 

address, (2) which circular opportunity they seize, (3) in what cycle of CE the startups operate and 

finally, (4) in which area of the field they operate. Finally, the creativity of the startups was examined 

through the six steps of intrinsic motivation of the Creativity Theory by Amabile (2006). The findings 

from these different areas will be discussed in this chapter and brought together in order to answer the 

research questions. 

6.1. Overcoming Complex Challenges by Collaborating 
First of all, one of the most unexpected primary findings was the contrast found only between the op-

portunities of CE identified by the literature and the opportunities identified from the interview data, 

and not between the challenges of CE. Contrarily, the challenges of CE identified in the data set are in 
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line with the literature, but a clear gap between academia and practitioners can be recognized as the 

opportunities are addressed from disparate levels and perspectives.  

Academia offers an elevated perspective of the economic system considering the dynamics of the entire 

environment, including different economic activities related to circularity, such as reprocessing, moni-

toring and waste management (Ding, 2018; Klein, 2005; Windfeld and Brooks, 2015). On the contrary, 

the practitioners recognize the opportunities from an inside-out perspective, which are more bound with 

time, for example, the concepts of market potential and market demand (Interview 1, Interview 2). 

Academia therefore presents opportunities from an elevated perspective of the entirety of the industry 

and the practitioners from a more practical business point of view. Naturally, practitioners have more 

of a business level perspective of the system as they actively engage in circular business activities 

through their work. Compared to the challenges, which are present now, e.g., in the form of environ-

mental pollution (Mathew and Unnikrishnan, 2012), and which we are aware of as the environmental 

pollution challenges are for instance addressed in the media: opportunities are anticipated future 

chances for advancement or progress and thus, are more uncertain. We can only expect the future to 

develop in a certain direction, but it is never known or cannot be proved to be true, which could be a 

reason for the opportunities to differ greatly between literature and interview data. We could nonethe-

less ask if it is a problem that both sides obtain such a different perspective? This research can also act 

as a bridge between academia and the business world as we argue for underlying connections between 

the findings from the literature and the interview data, see Figure 35. For example, an underlying con-

nection can be seen between market potential and waste management as there will be, or already is, a 

growing market opportunity in waste management (MarketLine (1), 2019). Another underlying con-

nection can also be seen between innovation and personalized medicine, as innovation is needed in 

order to develop better, more personalized ways to treat patients. The last example is a connection 

between the economic benefits and raw materials. As stated in the analysis, there are several opportu-

nities for increased profit, for instance, through some alternative molecules for plastic, which are 

cheaper than using oil as a raw material (Interview 5). 
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Despite the contrast between the literature and the interview data, it was clear that all interviewees 

strongly believed that there are multiple opportunities to seize in CE, which create new prospects for 

growth in the near future. They all believed that creating an economy that is regenerative by design can 

drive positive change towards a more sustainable world (Interview 5, Interview 9). Yet to achieve this, 

all ten SU-Rs and three LPC-Rs recognized the necessity of collaboration between the different stake-

holders. Some startups had already established collaborations or partnerships with either large compa-

nies or universities, and those who had not, were very open and favored the construct. Krist from Bi-

oScavenge elaborated this by stating, “I believe the best model is to work together” (Interview 4, pp. 

60). Even though it is ‘cool to be green’ today, it is still perceived as an additional accomplishment 

(Interview 1). Yet, eventually, every organization and nation must recognize a more circular model as 

a way of ensuring that there is a world and a business tomorrow (Interview 1). The literature also 

acknowledged the importance of collaboration as strategic partnerships between the different actors 

(extractors, manufacturers, users, and recovery experts) are needed in order to move the industry for-

ward (Hunt, 2016). If all the stakeholders recognize this need, why does there not exist more collabo-

ration between them? If partnerships are increasing, it could be inferred that they are not increasing 

quickly enough. Partnerships may also complicate matters as the different stakeholders with different 

Figure 35: An overview of the correspondence between findings from literature and themes from interviews 
concerning opportunities of CE and additional underlying connection (own creation, 2020) 
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objectives, visions, and ways of working, need to find common ground to work on. This might be es-

pecially challenging if the stakeholders act across borders since the existing regulations, the industry 

structure and culture might differ. 

Therefore, the shift to circularity seems almost too complex to be achieved (Klein, 2005). Fortunately, 

the startups work towards a better future despite all the challenges involved in the change process. 

Mathias from Pond explained, “it is nice to work on something where we are actually, instead of just 

pointing fingers saying ‘that is wrong’, try to come up with a solution instead” (Interview 1, pp. 26). 

As our society is organized and built on the linear production and consumption model, many business 

models conflict with CE (Ghisellini et al., 2016). The value proposition of businesses may be built 

around consumers desiring to gain prestige and building their identity through consumption and the 

display of commodities. It is challenging to change the fundamental models and customs which have 

led our behavior for decades. Additionally, particularly in the pharma industry, there is a huge prefer-

ence for single-use products, especially in hospitals (Windfeld and Brooks, 2015). The single-use prod-

ucts ensure safety without the difficulty of having to use time and effort to clean the products between 

the patients (Klein, 2005). Disposable products have two undeniable benefits, no risk of contamination 

and low cost, which makes them hard to compete with (Kane et al., 2018). It was also identified in the 

literature that the transformation towards circularity is perceived as time-consuming and costly, which 

fights against the foundation of the current financial system (Ritzen and Sandström, 2017). There does 

not seem to be enough incentives constructed around circularity as price often drives the decisions made 

by consumers as well as the businesses (Interview 13). Additionally, an interesting point identified from 

the literature and the interview data, was the fragmented system of the pharma industry. Hence, the 

buyer is often not the end-user and the last point of the distribution channel, one might have different 

incentives when purchasing the product from the manufacturer (Interview 13). Even if the end-user 

would prefer renewable or recycled materials, they are not able to affect the initial purchasing incen-

tives, which may create an uneven balance between consumer demand and supply. Additionally, when 

the product is sold, the retailers lose control over it and thus, are not able to influence whether it is being 

recycled or not (Ritzen and Sandström, 2017). The complexity of this matter, the lack of incentives and 

the fragmented system, ties together with collaboration, as there is also a great need for cooperation 

inside the industry, in the distribution system.  

Furthermore, one of the main barriers for CE development according to both literature and the interview 

data is the weakness of public awareness. Consumers might not be either informed enough to make a 

sustainable choice or not aware of how to do so. The level of their knowledge might depend on educa-

tion, personal interest, and the environment. But how much responsibility is in the end left for the con-

sumer? The results from the interviews indicate that a big part of the responsibility lies on their shoul-

ders. Here we face the dilemma of the fragmented system again as the consumer cannot influence the 

purchasing decisions made directly with manufacturers. Moreover, a lack of awareness can similarly 
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refer to the low level of awareness at an organizational level. As our findings imply, companies may 

lack the expertise to develop circular solutions, or contrarily do not see the importance or benefits of 

developing these solutions. In general, the business world seems to lack motivation to become more 

circular and practical knowledge of how to do so. A connection can also be drawn between the chal-

lenges of traditional thinking and lack of awareness as getting people to change, both consumers and 

businesses, seem to be one of the key challenges of CE. First of all, it is a challenge to educate people 

on these matters and secondly, to establish a different mindset which is needed in order to change. As 

stated previously in this section, the linear economy model is so embedded in our society that it takes a 

huge effort to start changing the values and behaviors shaped by it. For example, all consumers might 

not appreciate the idea of sharing instead of owning. Additionally, the economic model requires more 

effort from the consumers as they might need to bring back the product to repair or return to the place 

of purchasing or renting and thus, they may need additional incentives in order to do so. 

The linear economic model is slowly experiencing changes as regulations on plastic are getting tighter 

(Interview 10), and new directives emerge, such as EPR, as explained in the literature review (European 

Commission (2), 2018). These upcoming regulations may potentially enable and foster innovation as 

the incentives they create are one of the key drivers for change (Interview 9). Yet, it is not enough to 

create the laws as they also need to be implemented and enforced which was identified as a challenge 

for already existing regulations, according to one of the interviewees (Interview 10) and another ex-

plained how future regulations, like the EPR, is going to be difficult to implement in practice (Interview 

1). As the EU is expecting the enforcement of the EPR in all member countries, a lack of consistent 

infrastructure for recycling mentioned in the interview data could complicate the implementation. As 

countries even within the EU differ greatly, unified infrastructure for recycling might not even be pos-

sible to implement. Nonetheless, the governments could investigate partnerships with private organiza-

tions that would potentially instrument this. Therefore, the opportunity of collaboration is also very 

closely connected to this challenge. Additionally, the literature stated that one of the most difficult 

challenges the pharma companies face is to comply with the existing regulations and standards which 

has negatively affected the prioritizing of greener solutions (Veleva et al., 2018). This way, the existing 

regulations, which are here to protect us and to create safety, seem to work against sustainability as the 

strict procedures slow down the innovation rate of the big pharma (Interview 4). Even though using 

recycled material does not jeopardize the safety of patients, as Martin from Carbios explained that “you 

don’t need to degrade the quality of your products because you move to circular economy . . . So, there’s 

no way to say ‘no, I don’t want to move to circular economy because I have to make some compromise 

with the quality’ – that’s not true” (Interview 6, pp. 73). Since the laws are here to create safety, they 

should not be eliminated, but could something be altered in a way that would allow more disruption 

without compromising the safety? The regulations are not only a challenge for large companies, but 

also for startups. Dealing with the strict regulations takes to some extent an equal amount of time and 
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resources from a startup and a large company and thus, limits the existing, restricted resources of 

startups even more. In addition, heavy regulations are also an instinctive barrier when it comes to the 

agility of the industry. According to the literature and the interview data, the pharma industry was iden-

tified as a slowly changing industry (Ertz and Patrick, 2020). Why is the healthcare sector slow to react 

and make these necessary changes? Could it be that the industry slumbers on a secure feeling of their 

dominant market positions as they know that the demand for pharma products is only rising? This may 

cause the big pharma to turn into ‘dinosaurs’, as one interviewee explained (Interview 7). Our interview 

data also suggested that the pressure to change is currently on FMCG companies and increasingly on 

the clothing industry, instead of on pharma (Interview 6). Is there not enough pressure on the industry 

to embrace the change as fast as it should be?  

Lastly, another conspicuous finding was the conflict between the challenge of the economics needed in 

order to transfer into a circular model and the opportunity of economical benefits circularity offers. As 

business decisions are often mainly based on monetary value and costs, circular decisions are not pre-

ferred from this perspective as they often drive up costs short-term and thus, make it challenging to 

compete within the industry (Interview 2). In order to be competitive, the circular products need to be 

the exact same price or cheaper as the non-sustainable ones, which is still a barrier many circular 

startups struggle with (Interview 5 & Interview 13). Even if the initial investment is massive, CE is 

perceived by the interviewees to be a successful investment creating value for businesses in the long-

term (Interview 2, Interview 8). A study presented in the literature showed a significant correlation 

between reducing waste and cost levels in the pharma industry (Muse Ouma et al., 2014). If we take 

this a step further and eliminate waste by continually reusing resources to the maximum potential, it 

also offers further opportunities to cut, for example, material and production costs. It was interesting 

how mainly the LPC-Rs expressed the concern of economic difficulties sustainable products face, and 

conversely, the SU-Rs highlighted the economic opportunities CE offers. The true economic benefits 

circularity offers still seem to be hidden in the academical world. Defining the points where investments 

into circularity become profitability still need more exploration and research from both academia and 

the business world.  

6.2. Trending Raw Material and Waste Management Solutions 
One of the main unexpected findings from the mapping of the 184 startups was the remarkable focus 

on renewability, which was the largest category by 45% when looking at which loops of CE the startups 

addressed. Conversely, the literature described that the CE solutions were mainly focused on recycling 

as CE is often identified as the recycling principle (Ghisellini et al., 2016). Even though the implemen-

tation of CE is still in its early stages, the findings suggest that startups have taken a broader and more 

comprehensive perspective to the economic model without academia acknowledging the development. 

However, as expected, the model of recycling was significantly utilized as 43% of the startups operate 
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in this cycle of CE. Are the challenges of early-stage implementation causing this uneven division be-

tween the categories and creating the large focus on the most recognized way? We can only question 

the reasons behind the uneven distribution. It may be that most practical knowledge about how to en-

gage in CE concerns recycling and therefore, it is the easiest model for startups to begin working with. 

Addressing the other technical loops could be more difficult if the knowledge is not there, or perhaps it 

is simply more costly? However, as the literature describes (Ellen MacArthur Foundation (2), n.d.), the 

inner circles of CE are preferable to the larger cycles, because they require less processing, energy, new 

material and labor to obtain the original value. Therefore, recycling could be perceived as the least 

sustainable model on the technical side. Only 8% of the startups addressed the category maintain, 

which, according to the framework, has the greatest sustainability impact (Ellen MacArthur Foundation 

(3), n.d.). Even less were working on the other two categories, reuse and refurbish. The literature ad-

dressed how limited use might lead to failure of the model and thus, more diverse innovations are cur-

rently needed (Ghisellini et al., 2016). The startups which work within the maintenance loop often have 

durable innovations such as biotech, reusable products or sharing platforms that aim at keeping the 

goods produced in use for the longest period of possible. Thus, we want to raise the question; why are 

only 8% of startups developing solutions which are perceived as most sustainable? One reason could 

be that some consumption habits are so embedded in our society because of the current linear economy 

model and hence, it is easier to recycle the waste already created by the current consumption than to 

start slowly changing the fundamental structures. The recycling solutions are supported by the current 

system, but the solutions of the inner loops require a complete rethinking of the product or service. For 

example, some of these startups addressed the challenge of general waste with their sustainable prod-

ucts. They offer an alternative to single-use products, which can prolong the product lifetime consider-

ably. However, this is fighting the current single-use plastic culture and preference that is dominating 

the pharma industry. It offers a huge opportunity from the sustainability perspective, but it might take 

a while until the fundamental consumption habits change, and solutions like this become an ingrained 

part of the system. 

The dilemma of reduction arose as we were mapping the innovations and categorizing startups. As 

described in the findings section, a substantial number of startups, 23%, were operating according to 

this CE strategy. Even though these startups were eliminated in this study as they did not address any 

CE category loops defined by the Butterfly Diagram, it could still be argued that reduction can be seen 

as one strategy to CE as it strives to consume less raw material through efficient manufacturing or use 

(Ghisellini et al., 2016). These smarter ways also reduce the resources used, the waste and leakage 

created and help to reduce environmental pollution, which are all objectives of circularity. It may also 

be seen as one of the main overall themes of CE as every action of the model is aiming to reduce the 

resources, such as materials and energy, used to produce goods and services. Therefore, reduction can 

also make a significant impact, for example, through monitoring the sufficient amount of material used. 
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This is also a sustainability strategy that can be applied even when a product or a service is already on 

the market. 

If we look at the sustainability challenges the startups addressed, the majority, 89%, was identified 

working with the generation of general waste (47%) and the environmental pollution (42%) challenges. 

Both solutions, the one which minimizes waste and the one which manages it, are clear trends. They 

are also topics that seem to be discussed considerably in the media and thus, movements, campaigns 

and other initiatives fighting against plastic waste seem to have risen increasingly in the last decade. 

Therefore, it is important to be aware of the overlap between media attention and the challenges ad-

dressed. Mass media can potentially play a big role as it helps to spread sustainability and environmental 

awareness, and a considerable amount of media attention might give a higher success rate to any mission 

related to sustainability. Media may influence in focusing the public attention on certain matters, such 

as plastic waste. Thus, startups have also created various solutions within biomaterials, upcycling of 

non-bio and biowaste, treatment of waste, smart waste sorting and e-waste management, which may 

potentially play a role in creating a more circular pharma industry as they offer alternative solutions for 

plastic products. 

The challenges of hazardous waste (5%), lack of awareness (3%) or non-renewable raw materials (3%) 

were underrepresented in the data set compared to the literature review. They are still sustainability 

challenges that need to be addressed increasingly in the near future. For example, as the literature high-

lighted, 70-80 % of the hazardous waste is mixed with non-hazardous waste which then becomes con-

taminated (Windfeld and Brooks, 2015). Therefore, the mixed waste needs to be disposed of according 

to the standards of hazardous waste. Even though this is a tremendous challenge affecting the waste 

streams, altogether only 5 % of the startups address it. The startups offer simplified, smart solutions 

which have potential to solve this challenge. Additionally, the literature and the interview data raised a 

lack of awareness as an undeniable challenge. If the media is only addressing the problem of waste 

without giving attention to the possible solutions, such as circularity, why are only 3% of startups trying 

to increase the information flow and education? Could it be that it is difficult to innovate solutions to 

increase awareness? Perhaps this should not be the role of startups after all, but rather the role of gov-

ernmental institutions. When consumers buy, for example, technological products, such as computers, 

they will not examine the list of the chemicals the product contains and question whether it is sustainable 

or not (Interview 1). A simple, universal measurement should be established in order to gain a clear 

overview of the sustainability rate of a product (Kopach, 2018). This could be a way to decrease the 

complexity of the issues and spread awareness. However, who may be given the authority to decide 

which the right measurements are? This is extremely challenging as it is also related to political aspects. 

Nonetheless, it should still be a goal to work towards together. Lastly, the increasing challenge to ex-

tract, use, manufacture and recover non-renewable raw materials was only addressed by 3% of the 

startups. There is room for new solutions here. However, startups are already sourcing elements from 
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waste, such as landfills, electronic equipment and industrial waste, which is discussed as a necessary 

future act in the literature (Hunt, 2016). 

Some challenges identified in the literature, outsourcing, existing regulations and rushed manufactur-

ing, were not present in the data we mapped. There might be several reasons for it, but one could be the 

scale and complexity of these challenges. For example, the literature highlighted the tendency of big 

pharma to outsource their production to developing countries, such as India, because of the lower pro-

duction costs (Veleva et al., 2018). The startups might indirectly address this challenge, if they produce 

locally and thus, are able to sustain local communities and provide new job opportunities for the resi-

dents. However, we lack the insight of where the productions of the startups are located and are unable 

to identify if they could address this challenge this way. Moreover, startups are not directly responsible 

or in control of existing regulations and laws either but might be able to address this challenge indi-

rectly, for example, by supporting a green directive initiative. According to the literature, the challenge 

of rushed manufacturing rises when the patents expire and the generic pharma manufacturers start pro-

ducing the products at a lower price and thus, the quality may suffer, which will lead to product recalls 

(Kopach, 2018). Startups may compete with these generic pharma manufacturers and indirectly address 

the challenge if they are able to compete with the lower manufacturer pricing without risking the quality 

of the products. Since generic manufacturers have become an inherent part of the sector, and the struc-

ture of the industry has also developed conjointly. The innovations are dependent on patents and as 

soon as they expire, the competitors will try to replicate the solution at a lower price (Kopach, 2018). 

Is it possible to challenge this industry structure which has been the dominant way of working for so 

long? 

If we look at the opportunities, the startups currently seize, the majority, 69%, was identified taking 

advantage of the opportunities within raw materials (39%) and waste management (30%). These solu-

tions, which offer alternative and novel materials to replace plastic and the use of non-renewable mate-

rials, and ones that manage waste, are clear trends. Their overrepresentation in the data set also corre-

sponds with the overrepresented challenges mentioned above. For example, the majority of the startups 

which have developed innovative raw materials, address the challenge of generation of general waste. 

Additionally, almost all startups which offer a waste management solution address either the challenge 

of environmental pollution or hazardous waste. As the literature advises, the change should be incor-

porated from the very beginning when the raw materials are chosen and extracted (Ding, 2018). There-

fore, the startups which have developed innovative raw material solutions are changing the foundation 

of products by substituting the sourcing and making an impact by doing so. This also reduces big 

pharma’s dependency on rare raw materials and, at the same time, minimizes their waste generation 

((Hunt, 2016), Interview 7, Interview 13). The literature also highlighted a future opportunity within 

waste management by designing new alternative treatment methods (Windfeld and Brooks, 2015). 

These alternative methods were, however, already present in the field in terms of innovation from 
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startups within the areas of treatment of waste, e-waste management, waste into energy and upcycling 

of non-bio and biowaste. This indicates that the practitioners are ahead of the literature regarding inno-

vating solutions in the waste management field. 

The opportunities of IoT (12%), reprocessing (8%), green chemistry (4%) and collaboration (3%) were 

underrepresented in the data set from interviews. These are areas that need more solutions and offer 

more opportunities to be seized. For example, the literature highlighted the importance of reconsidering 

and improving the manufacturing processes (Mathew and Unnikrishnan, 2012) in order to reduce the 

energy consumption, waste and overproduction and thus, improve the performance (Ding, 2018). Our 

findings show 12% of the startups addressing that opportunity through IoT solutions have created in-

novations such as smart waste sorting, incentivized recycling system, monitoring or collaboration plat-

forms. However, as smart solutions often strive to consume less raw material through efficient manu-

facturing, many of them were categorized as reduce and thus eliminated in our research. If reduce as a 

sustainability strategy was thus taken into account, the number of startups recognizing this opportunity 

would be higher. Additionally, the market potential within reprocessing of pharma products was rec-

ognized by the literature and is already an industry in itself (Kane et al., 2018; Klein, 2005). Thus, it is 

surprising that only 8% of the startups seized the opportunity. However, a reason might be that large 

manufacturers of medical equipment have already entered the market with their refurbished equipment 

(Kane et al., 2018), and that the startups find competing with them harder. The growing market size 

could also be problematic as startups usually address niche markets. Moreover, the literature also iden-

tified green chemistry as an opportunity within pharma (Veleva et al., 2018). This opportunity is like-

wise not overly represented in our findings. As biotech and biochemicals are technical areas, a reason 

could be that in order to address this opportunity, specialized scientific knowledge is needed. Bringing 

greener chemicals, materials and procedural technologies to market is complex, and as startups lack 

access to essential resources such as laboratories, production facilities and established supply chain 

relationships, it might increase the entry barrier (Interview 4). The results from the interview data show 

how early-stage technologies and scaling can be a substantial barrier (Interview 8). Could partnerships 

offer a key to grow the green chemistry market? Even if so, collaborations are clearly not being taken 

advantage of, as only 3% of the startups offered an idea seizing that opportunity. The literature puts a 

high emphasis on how partnerships between different stakeholders in the pharma industry can help 

foster CE (Georgescu, 2011; Hunt, 2016; Klein, 2005), and all the thirteen interviewees also mentioned 

it as an opportunity within CE. However, collaboration does not have to be a product or a service offer-

ing, such as a platform, but a part of the business model and strategy. Every player should still collab-

orate, despite the solutions created. 

Some opportunities identified in the literature, personalized medicine, new regulations and sustainabil-

ity measurement, were not present in the collected mapping of startups data. However, the first category 

personalized medicine is often related to an increased efficiency in the use of medicine, with less waste 
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and thus, does not fit into any of the cycles of the Butterfly Diagram, but in the debatable category of 

reduce. When we look at the startups eliminated in this category, four of them offered a solution within 

personalized medicine through mobile applications based on artificial intelligence. The solutions liter-

ature suggested, 3D printing (Ding, 2018) and wearables (Arnum, 2020), were not present in the map-

ping data. There are more opportunities to be seized in this area, as it provides room for big pharma to 

improve their productivity, profitability and public profile through becoming more efficient and creat-

ing a more personal relationship with consumers. They may save costs by offering the exact amount of 

the medicine needed for the consumer instead of general packages. However, the development costs 

may be high due to the complexity of diagnostic development and thus, it might not be an attractive 

market for startups. Furthermore, regulations represent both an opportunity and a challenge for the 

industry as new ones may create opportunities, but the old ones hold back the innovation. The creation 

and implementation of green directives may be an opportunity or offer a competitive advantage for 

companies already having a circular business model since then they are perceived as the forerunner of 

the industry. Even though the environmental regulations impose costs on the industry, they can create 

incentives for companies to take the first step towards a change, which may stimulate innovation and 

thus, offset the costs (Interview 2). As mentioned previously in this section, startups might be able to 

indirectly seize this opportunity, by, for example, supporting a green directive initiative, but cannot 

directly influence the new laws. However, circular startups should recognize that the government poli-

cies may be necessary to help them achieve their objectives and thus, could try to work or partner up 

with governments to achieve the desired results. Furthermore, as previously mentioned in this chapter, 

a universal sustainability measurement needs to be established. The literature suggested that an objec-

tive measurement offering an overview of how circular the pharma products are could come from an-

other player, such as WHO, the specialized agency of the UN (Kopach, 2018). It could be a strategy in 

order to have a universal measurement, following the inspiration of the SDGs developed by UN, which 

were adopted jointly by all Member States of the UN in 2015 as a universal call to i.a. protect the planet 

(UN (1), n.d.). Not having a universal metric used for the measurement of sustainability to indicate, 

benchmark and assess products shows a gap to be filled in the next upcoming years, either by practi-

tioners or academics.  

6.3. Intrinsically Motivated Startups Enhance Creativity 
This study also examined the third element of Amabile’s (2006) Creativity Theory, motivation, which 

instead of the other components that measure what an individual can do, decides what one will do, or 

act upon (Amabile, 2006). According to the theory, intrinsic motivation fosters creativity, and thus, we 

investigated whether the interviewees were intrinsically motivated. This will enable them to use their 

personal resources, expertise and creative thinking skills, to their full capacity and thus, be creative. The 

findings of this research indicate that startups are largely intrinsically motivated. The description from 

Achitra, a founder of an e-waste management business, Binbag, sums this up well, “I wanted to do 
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something meaningful, something different that hasn’t been tried before. It’s fine if I am not able to take 

it to the logical end and somebody else grows it into a million dollar company” (Interview 10, pp. 114). 

Having a deep desire and passion for doing something (Amabile, 2006) was generally dominating 

throughout each interview with the SU-Rs. This is especially significant when it comes to completing 

creative tasks as they often vary from common work tasks (Hughes et al., 2018), and the data indicates 

that startups tend to look for novel ways beyond the status quo. The results from the more open ques-

tions indicated that SU-Rs were driven by internal rewards, such as making an impact or fulfilling one’s 

dream in their work. Their motivation to engage in a behavior emerges from within the individual since 

their work is naturally satisfying to them and these internal rewards create positive emotions. The find-

ings from the LPC-R interviews did likewise indicate how they, too, are driven by making an impact 

and purposeful work. These results of LPC-Rs will be presented and compared to SU-Rs in the next 

upcoming chapters. 

As mentioned before, besides the open questions, this assessment was based on questions directly ad-

dressing the six steps of fostering intrinsic motivation in a company (Amabile, 2006). The results indi-

cate that startups have matched the individuals with the right assignments and the right level of difficulty 

(step one), as most interviewees stated that their interests are aligned with the work. Additionally, the 

startups enjoyed their variety of tasks the work offers, bringing new solutions to the field and building 

new technologies (Interview 8). From these results, it can also be observed that LPC-Rs are matched 

with the right assignments to a certain extent, as they enjoy the different tasks large companies can offer 

and see their work as an opportunity to gain industry experience (Interview 12). Hence, we may interpret 

that the business size of an enterprise does not influence matching the employees with the right assign-

ments as all of the organizations seem to foster intrinsic motivation through this step. 

Giving the individuals the freedom to work autonomously is one of the elements of fostering intrinsic 

motivation (step two) (Amabile, 2006). Almost all of the interviewees, both SU-Rs and LPC-Rs, felt 

that they had the freedom to decide how to achieve a goal. Independence and autonomy in the workplace 

is an important motivational factor highlighted by seven SU-Rs and one LPC-R. This is in line with the 

theory as it suggests that employees who are free to take ownership of their projects are more commit-

ted, more productive and more creative (Amabile, 2006). This could indicate that higher levels of au-

tonomy may result in increased job satisfaction. Hence, it was interesting how many SU-Rs stated they 

are motivated by freedom and additionally highlighted that as a reason to work in a startup. Is there a 

presumption that employees in large companies do not have as much autonomy as the employees in 

startups? This may indicate that creative people may not thrive in the environment of large companies. 

Some of the SU-Rs also stated that they could not work in a large company, because of the red tape. 

Could this be a reason for the pharma industry not being innovative enough on its own and needing 
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external innovation? On the contrary, the results do not indicate this as two LPC-Rs stated how bureau-

cratic organizations might limit their motivation. Yet, are they acknowledging the threat as it may be 

present in daily work life? 

The third step, having the right balance of resources, is also essential to create intrinsic motivation. As 

expected, the LPC-Rs felt they had no limitation of resources. Additionally, financial resources were 

also stated as the strength of large companies by all of the interviewees. The results show that most 

startups lack financial means and time, which could be seen as a clear indication of the need to collab-

orate with the resource-rich large companies. The startups could use the assets large companies possess 

in order to find the right balance of resources. This, according to the theory, may foster creativity (Am-

abile, 2006). 

The forth step, heterogeneous teams, can bring in more creative thinking as employees are challenging 

each other, but besides diversity, chemistry is also needed (Amabile, 2006). Results indicate that the 

majority of the startup teams have different demographics but a similar mentality, which is the optimal 

combination to be creative, according to the theory (Amabile, 2006). Even though there are differences 

between individual members, the same values, attitudes and goals could be seen to support team chem-

istry and performance. The interviewees also acknowledged the importance of a good team, as seven 

SU-Rs and one LPC-R listed it as a motivating factor. The results may indicate that the diversity of the 

large pharma company teams is not enough. Could this be one of the reasons they lack innovation? 

The importance of encouragement (step five) is also emphasized in the interview data as the SU-Rs as 

well as LPC-Rs unanimously highlighted purposeful work and making an impact crucial for motivation. 

The results indicate that all of the interviewees were clearly motivated to make an impact both within 

the organization they worked at and outside the organization. According to the theory (Amabile, 2006), 

they also need to be recognized for it which was also shown in the interview data. A majority of the 

SU-Rs desired their work to be acknowledged also by extrinsic rewards, such as awards or grants. 

However, these extrinsic awards may give the feeling of support as someone else believes in your idea 

(Interview 4). One of the findings was the fact that the LPC-Rs still feel that they impact society and 

patients by producing what consumers need and improving their quality of life. This indicates that the 

work is as meaningful in a large pharma company as it is in a startup. 

Lastly, it can be seen that organizational support (step six) is very strongly tied to step four about the 

team because the team represents the whole organization in startups. Therefore, it could be suggested 

that these steps could be merged when examining startups. However, because a large company usually 

has multiple teams depending on the departments, the steps should be examined separately. Many SU-

Rs stated that they are demotivated by bad company culture, which also included a lack of chemistry 

within the team. The main reason startups fail is because of the wrong team (Lubinski, 2019). Investors 

also play a role in organizational culture as they influence decision making. The startup culture also 
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plays a big role, as many SU-Rs stated they are motivated by the innovative, agile environment. Does 

this mean that large company culture is less motivating for some employees? 

Based on the findings of the current research, the intrinsic motivation of SU-Rs and the LPC-Rs are not 

very different. There are insignificant differences between intrinsic motivation and job function. Our 

qualitative research could not classify these two different stakeholders from each other, which means 

that one cannot argue one stakeholder to be more intrinsically motivated than the other. However, there 

could be room for statistically testing the motivation patterns of these two groups in further research. 

The results indicate that both SU-Rs, as well as LPC-Rs, are strongly motivated by intrinsic incentives, 

although extrinsic motivation is also present to some extent in forms of salary, grants, and prizes.  

The interviewees recognized that there are other things to value more than salary. None of them indi-

cated that salary was the primary driving factor for their motivation, which indicates that they were not 

extrinsically motivated. This also reflects the theory as it declares that extrinsic rewards, such as money 

alone cannot make individuals passionate about their work. It, however, brings the feeling of safety and 

allows an individual to provide for one’s family as there is also a need to have a safe foundation on 

which to build a life. If money was scarce and there was not enough to cover one’s basic necessities or 

the lifestyle an individual is comfortable living in, a tight budget can change the focus towards the 

amount of resources given and thus, decrease creativity as unsatisfied employees are not motivated or 

do not have as much energy to use. Even though many extrinsic motivators can kill intrinsic motivation 

and creativity (Amabile, 2006), others may support them to some degree. The difference between the 

LPC-Rs and SU-Rs was that all LPC-Rs explained they were motivated by salary to some extent, which 

indicates that salary is a bigger motivational factor for them, perhaps because they may be paid more 

than the startup founders and employees. Do large pharma company employees feel that they are more 

driven by external motivation? SU-Rs recognized compromising on salary when working in a startup. 

This could indicate them being especially intrinsically motivated. Usually, the drive for sustainability 

is intrinsic (Interview 13). What is the motive behind sustainability in large companies then? Are busi-

nesses doing it to be trendy? Could it also be just a trend to want to work with something that matters? 

Is there a growing tendency for people to apply to these jobs? Before, work meant that you earn a living 

to get by and have the freedom to do preferred activities in one's free time. Is there a shift in how people 

perceive work? Is purpose preferred over paychecks? Does what you do reflect your values in life, 

instead of just working to get money? 

6.4. Startups Can Help Redesign the Future of the Planet 
Based on the findings from the research, it could be concluded that the disruptive solutions startups 

bring to the field of pharmaceuticals are essential for the future. The tendency of the closed innovation 

business models of big pharma, which have enabled alone the organizations to profit for decades, is 

slowly decreasing as the model of open innovation is gaining momentum in the industry (Hunter and 

Stephens, 2010). As the literature addresses that most organizations only invest in disruptive innovation 
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when it is too late (Christensen, 1997), we may argue that earlier investments should be made to accel-

erate the change and to ensure that no valuable ideas will be lost, because of the lack of resources 

startups face. Even if the novel, disruptive technology seems to underperform in the market today, it 

might be a competition tomorrow (Christensen, 1997). This may be true when it comes to, for example, 

biomaterials. Even though the technology developed might exceed the customers’ willingness to pay 

(Christensen, 1997), some innovative biomaterials are disrupting the market and will only continue to 

do so in the future if the demand for more sustainable solutions continues to grow. As the established 

ways are not sufficient enough to tackle these challenges (Dorst, 2015), and novelty requires risks 

(Ritzen and Sandström, 2017), it could be perceived that the innovation is up to startups, which offer 

valuable, unique approaches. Additionally, as startups may be closer to academia (Barden and Weaver, 

2010), they are able to foster another, more academic, perspective to innovation and work together with 

universities or use their facilities when experimenting solutions. In addition, one of the main, surprising 

results from mapping the field was the novelty of the developed solutions. The startups have created 

solutions the literature stated impossible to develop (Ding, 2018; Gadipelly et al., 2014), such as tech-

nologies to remove pharma pollution from wastewater. Krist from BioScavenge, a biotech startup that 

removes pollutants and recovers chemicals from waste streams, explained, “it’s nice to get feedback 

from people that actually didn’t know that this was possible, or that this could be done” (Interview 4, 

pp. 59). Overall, 14% of the startups operate in the area of treatment of waste and offer innovative 

solutions to collect, handle and clean waste in order to possibly recycle it as reusable material. Further-

more, one startup has come up with solutions which purify non-renewable mineral resources, such as 

zinc and manganese, from alkaline batteries and circulate them safely back to nature. Another one has 

managed to develop a solution that bioconverts oil-based, non-sustainable plastic waste into fully bio-

degradable counterparts. These examples emphasize the creativity and thinking outside the box inno-

vations that startups are able to bring to the industry. They are needed to drive the change because it 

could be interpreted that they can do what no one thought was possible. 

Additionally, the results show that agility, fresh perspective and open innovation were perceived as the 

main strengths of startups. Because of these advantages, they are able to seize opportunities faster and 

experiment with inventions more efficiently than big pharma. On the contrary, the main perceived 

weaknesses of startups were lack of resources, lack of credibility and the necessity of partnerships. 

Even though the tools for pharma research have become more accessible to the smaller players in the 

market (Barden and Weaver, 2010), the results still indicate that it continues to be a challenge as the 

majority of the startups stated they lack resources. Yet, these disadvantages are often the strengths of 

large companies, as they are perceived to have financial means, expertise, authority and power. As it is 

up to the manufacturer to decide whether the products are labeled reusable or single usage (Kane et al., 

2018), the power big pharma possesses influences society. They may try to influence governmental 

decisions since businesses are strongly affected by public policies and vice versa; governments have an 
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interest in businesses to thrive as they are a part of the same society, the main source of jobs and thus, 

a key element for economic growth and societal well-being. On the contrary, startups have a hard time 

competing with them as they are not as influential in society. Overall, these findings emphasize the 

importance of collaboration. A combined effort is needed from small and big businesses, governmental 

institutions, universities and educational facilities, healthcare facilities and the public institutions to 

transform and create environmentally sustainable business. The challenges present today are complex, 

open, dynamic and networked (Dorst, 2015), and therefore, not one player alone can solve them. It is 

up to all players worldwide to recognize the change needed and support the future, circular business 

models. 

Thus, the results indicate that small and large companies will play different but vital parts of the change. 

Startups may be the initiators of the first stage of innovation with their creativity and novel ideas, but 

as innovation means the implementation of the ideas (Hughes et al., 2018), larger companies may step 

in and execute this at a larger scale. It could then be perceived that innovation happens when startups 

and large companies meet. But based on what criteria does a large company collaborate with a startup? 

Do they make their decisions based on the bottom line, fitting culture, vision or values? Or perhaps the 

larger system, including the environment and the responsibility of the earth comes into play? Yet, col-

laboration is essential in order for the companies within the industry to survive (Quelch, 2020) as they 

are failing to innovate (Barden and Weaver, 2010). Unlike the startup culture, large companies mini-

mize risk-taking and prefer not to compromise on efficiency and on the already established ways of 

working (Staw, 1995). Creative people can also be perceived rebellious, independent, and persistent 

(Staw, 1995), which works against the efficient work environment large companies strive for. It is con-

flicting that organizations need innovation in order to stay alive, but it is not in their main interest to be 

creative, because it lowers efficiency. Should these be in balance? If creativity is working directly 

against all the effective structures companies have used such a long time establishing, perhaps it should 

come from an external source? It is beneficial to combine the creative circular, tech experts from 

startups with the pharma industry experts from large companies as they complement each other with 

their knowledge, and a larger knowledge basis can help foster creativity (Amabile, 2006). The results 

also indicate that they have the resources, such as knowledge and know-how, capital and time, to give 

the external partner. If big pharma desires to go beyond sustaining innovation and answering the present 

consumer demand, it needs to turn to startups as, “in today’s world, the access to external innovation 

is extremely important in order to stay competitive” (Ioannou, 2018). Disruptive innovation is often an 

unproven opportunity created first for a niche market, which startups commonly address (Christensen, 

1997). If the large pharma companies aim to stay alive, they need to work together or invest in startups. 

Yet, market leaders often favor rational investments and thus, invest in disruptive products when it is 

too late (Christensen, 1997). However, these disruptive products are what the industry needs in order to 

change, which creates a dilemma. Hence, is it innovative enough to alone acquire startups (Murphey, 
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n.d.), or are partnerships more efficient? Open innovation is already a proven model increasingly ex-

ploited by the pharma industry and thus, it should be incorporated more in sustainability innovation, 

too. It is however interesting that even though the model is being used increasingly, the large pharma 

companies are still on the verge of turning into dinosaurs (Interview 7). The disruptive innovations from 

startups are present, but why are they not being invested in? Are the companies simply not exploiting 

the model enough, are they killing innovation on the way, or are there other reasons why the industry 

is not producing successfully disruptive innovation? Perhaps the trend of open innovation is still so new 

that the changes are not yet to be seen. If big pharma is only acquiring startups, it might be that they do 

not put enough focus on preserving the creative environment of the employees (Amabile, 2006) and 

thus, the ideas deteriorate before coming to market. A close collaboration might be the right answer, 

but would the abundant resources and structures of large companies then limit the creativity of startups? 

The theory argues that there needs to be a balance between the resources (Amabile, 2006), hence plenty 

of them would cause startups to think less outside the box? Additionally, since the novel ideas address-

ing the rapidly changing world and its challenges often arise from experts and are not recognized by 

managers (Austin and Nolan, 2008), loose structures of startups foster more creativity as  experts may 

decide how to achieve a goal. The theory (Austin and Nolan, 2008) suggests that the increasing gap 

between managers and experts is limiting innovation. The manager is the one who sets the scene for 

creativity and innovation (Austin and Nolan, 2008). This gap is smaller in startups since the size of the 

organization is smaller, yet one person may often have the roles of the manager, the expert, and the 

founder. The founder has created the product or service and therefore understands the importance of 

focusing on the higher purpose of creating something meaningful (Austin and Nolan, 2008). This is 

also in line with the data set as all SU-Rs said they aspire their work to be meaningful. This gap is not 

a challenge for startups, which might contribute them to being more innovative than big pharma com-

panies. After all, startups and successful organizations have different structures and thus, capabilities 

(Christensen, 1997). Yet, innovation is a collective process as employees develop ideas through inter-

acting with others (Ritzen and Sandström, 2017) which can also be perceived from the interview data 

as SU-Rs highlight how their team helps each other or how they solve the task together (Interview 1, 

Interview 2 and Interview 8).  

Will the economy of the future then be circular? The interview data set seems to indicate so. However, 

in order for the CE model to achieve widespread adoption, it is not enough that one stakeholder alone 

makes changes, all of them need to stand together and collaborate across sectors. In order, for example, 

to standardize specific processes like pharma waste management, a broader collaboration across nations 

may be very valuable (Georgescu, 2011). Our results also show that startups have many novel products 

and services necessary to make the change form a linear economy to a circular one and thus, the large 

pharma companies could use their resources in order to scale them. Should creativity, the novel, valua-

ble ideas, then come from startups and innovation, implementation of these ideas, from the collaboration 
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between them and large pharma companies (Hughes et al., 2018)? Yet, it is not enough only to focus 

on the sustainability of products, integrating innovative procedures in all parts of the process from de-

sign, production, use to end-of-life is also needed (Ding, 2018). Startups alone should not carry the 

responsibility to change the industry, as regulatory and structural changes must come from other stake-

holders. The financial industry needs to shift from short-term profitable investments to long-term, both 

profitable and sustainable investments, as the results show that CE is a successful investment creating 

value for businesses in the long-term (Mohammed and Viswanathan, 2019). Plecinski from Coloplast 

summed it up well, “it’s going to be a gradual change in my opinion, where some of the force comes 

from the industry, some of it from investors, and some of it from government. One pushes the other, and 

eventually you get closer and closer. Unless you have something disruptive” (Interview 12, pp. 128). 

CE provides companies with possibilities to new growth opportunities which they may acquire through 

collaboration or disruptive innovation, and the change has only just begun. 

7. Conclusion 

This research paper aimed at investigating how startups may foster CE in the pharma industry through 

three research sub-questions. In order to conclude the main findings from the thesis, the research ques-

tions are presented again below. 

 

First of all, the urgency and necessity of sustainable transformation were understood by investigating 

the impact the pharma industry has on the environment and identifying sustainability challenges the 

industry faces today. Abundant challenges were present in the existing literature, and they are listed as 

follows; (1) general waste, (2) hazardous waste, (3) environmental pollution, (4) non-renewable raw 

materials, (5) lack of awareness, (6) outsourcing, (7) rushed manufacturing, and (8) existing regulations. 

In order to address these critical sustainability challenges, this paper suggests the industry to employ 

the approach of a CE, which fosters a balance between the economy, society and environment (Ghisel-

lini et al., 2016). Subsequently, the concept of CE was explored through existing literature and hence, 

 

How can startups foster circular economy in the pharmaceutical industry? 

 

4. What are the opportunities and challenges of circular economy in the pharmaceutical in-

dustry? 

5. What kind of circular innovations created by startups exist which the pharmaceutical in-

dustry could potentially benefit from? 

6. How is creativity fostered in order to develop innovative solutions? 
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challenges to the adoption of a CE were identified. These challenges are listed as follows; (1) linear 

economy model, (2) throwaway culture, (3) set organizational structures, (4) shallow understanding, 

(5) need for engaged society, (6) public authorities’ responsibility, (7) financial uncertainty, and (8) 

complexity. 

Apart from the complex challenges of implementing the CE approach, literature also presented how the 

alternative economic system offers opportunities for efficiency and growth. These are the following (1) 

raw materials, (2) waste management (3) IoT, monitoring and logistics, (4) reprocessing, (5) green 

chemistry, (6) collaborations, (7) personalized medicine, and (8) new regulations. 

Additionally, the relationship between innovation and creativity was explored through literature and 

further on, we investigated innovation in the pharma industry. By obtaining an understanding of these 

elements referred to above through the existing literature, a foundation of knowledge was established. 

This enabled us to investigate the research area further by mapping the innovations in the field and 

conducting interviews.   

Overall, the results from the interview data were in line with the CE challenges presented by the litera-

ture. CE fights the basic logic of the current financial system as sustainable solutions often require 

higher investments than the non-sustainable ones. There are not enough incentives for the public nor 

the businesses to change as the price is usually the main determinant of decision making. As the pharma 

industry is fragmented, an implementation of an alternative model is complicated as manufacturers 

often lose control of their products after they have been sold. There is a lack of awareness both on the 

consumer level and on the business level, which indicates that every stakeholder needs to obtain more 

knowledge in order to develop a more profound perspective on this matter. It is difficult to make deci-

sions if one is not aware of their comprehensive effects or aware of how to make sustainable ones. The 

findings show that there is a lack of CE experts. Further, it may take time to change the ‘take-make-

waste’ culture and mindset that is so embedded in our society. A lack of universal, consistent infrastruc-

ture for recycling likewise complicates the transition. The existing tight regulations of the industry are 

also seen as a barrier to change as they slow down the innovation rate. The pharma industry is hence 

perceived as a slowly changing sector that cannot be a frontrunner in disruptive innovation since lives 

of people could be at risk. The transformation to a CE in this industry is perceived as almost too complex 

to be achieved. 

On the contrary to the coherent challenges, an interesting lack of connection was identified between the 

literature and the practitioners when it came to the opportunities around CE. The opportunities were 

addressed from different levels and perspectives as academia perceives them from an elevated perspec-

tive of the entirety of the industry and practitioners from a more practical business point of view. This 

research may work as a bridge between the existing literature and the practitioners, revealing and ac-
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knowledging the gap, which further needs to be researched. The business world sees a big market po-

tential within the CE as the market and the public demand for sustainable solutions are increasing rap-

idly. There are several opportunities for economic benefits identified from the data set. Alternative 

materials may cost less than plastic made out of oil. CE is also perceived to create a change for new 

innovation, preserving non-renewable and other resources that may promote a positive public image. 

New upcoming policies are perceived to create improved incentives for the businesses to change, and 

the limited locations the pharma products are mainly sold, such as pharmacies, enable an opportunity 

to, for example, implement an incentivized recycling system. Partnerships and collaboration are also 

perceived as a driver for change, creating value and benefits for all stakeholders involved.  

All in all, every challenge related to the implementation of a CE model is complex and they are inter-

linked. However, there are immense opportunities in a CE to be grasped and the circular startups already 

seize some of them. This paper further highlights the urgency and the necessity of collaboration as the 

findings indicate that it is a necessity for change. Moreover, the financial benefit of the CE model raises 

further questions. It is seen both as financial loss and gain as the initial investments and structural 

changes are costly short time. Yet, sustainable investments are perceived as valuable long-term and are 

gaining momentum.  

The findings from mapping the circular innovations indicate that even though the CE approach is still 

in its early stages, startups have taken a broader and more comprehensive perspective on the economic 

model without academia’s acknowledgment of the development as there was a remarkable focus on 

renewable solutions. Yet, as expected, based on the literature review, recycling solutions were also 

developed at a great amount. Nevertheless, in order to accelerate the transformation to CE, more inno-

vations in the inner, more sustainable, loops of the Butterfly Model are desperately needed. These so-

lutions are more favorable for the environment but need comprehensive rethinking and changing the 

current consumption culture. At the moment, both alternative raw material and waste management op-

portunities are trending within the circular startup scene. The solutions seizing these opportunities are 

mainly tackling the challenges of generation of waste and environmental pollution. The underrepre-

sented opportunities of IoT, reprocessing, green chemistry and collaboration, are still waiting to be 

broadly seized. Further, solutions addressing the challenges of hazardous waste, lack of awareness and 

non-renewable raw materials are insufficient. Lastly, startups did not address every challenge and op-

portunity identified from the literature review, and perhaps these matters, such as regulations and out-

sourcing, should be left to another stakeholder to solve. The trend of alternative materials and waste 

management solutions was also seen when the startups were categorized according to their area of op-

eration. The most startups, 35%, worked in the field of biomaterials, 14% upcycled non-bio waste and 

12% treated waste. Startups have created many out-of-the-box circular innovations that the pharma 

industry could potentially benefit from. The example of these include replacing single-use plastics with 
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biodegradable products, offering sharing platforms giving old products a new life with a new owner, 

and intelligent waste management systems ensuring the reuse of reusable materials.  

In order to address the sustainability challenges via the CE approach, creativity is needed to generate 

ideas. The third element of creativity, motivation, was investigated through interviews with startup and 

large pharma company representatives. The theory of Amabile (2006) presents motivation as essential 

in order to foster creativity. The findings clearly indicate that startups are intrinsically motivated, which 

enables creativity and can lead to innovation. Having a deep desire and passion for doing something 

(Amabile, 2006) was dominant among the SU-Rs who were driven by internal rewards, such as making 

an impact and personal interests aligning with their work. The intrinsic motivation was further on eval-

uated using the six steps from the Creativity Theory (Amabile, 2006). First of all, the data set indicated 

that the interests of the interviewees are aligned with their work, and that they enjoy the variety of tasks 

their work offers. Secondly, the interviewees feel they had the freedom to decide how to achieve a goal 

and valued the independence and autonomy their work offers. Thirdly, the LPC-Rs felt they had no 

limits of resources and contrarily, most SU-Rs felt they lacked financial means and time. All these 

elements, like having time pressure, plenty of time and money, or a tight budget, can affect creativity, 

and finding the right balance may greatly foster creativity. Thus, startups could use the assets large 

companies possess. This highlights the need for collaboration from another, resource sharing, perspec-

tive. Fourthly, the majority of interviewees identified their team to possess different demographics, but 

similar mentalities, which is optimal for fostering intrinsic motivation. However, it was identified that 

the teams of the large pharma companies could be more diverse. Fifthly, all of the interviewees felt their 

work was meaningful. Lastly, the LPC-Rs felt they were supported by the organization, and the SU-Rs 

saw the agility of the innovative startup culture as motivating. All these results enhanced intrinsic mo-

tivation and thus, fostered creativity. All in all, both startup as well as LPC-Rs could be perceived as 

intrinsically motivated, and there were no significant differences between the parties. Yet, it may be 

concluded that LPC-Rs may be slightly more extrinsically motivated since extrinsic rewards, such as 

salary, were considered as one of the factors affecting motivation to some extent. 

Overall, the literature and the interview data both acknowledged the importance of collaboration as part 

of the business model. Strategic partnerships between the different actors inside the industry, such as 

small and big businesses, their supply and distribution channels, and healthcare facilities are needed as 

much as partnerships outside the industry. A collaboration of governmental institutions, universities 

and educational facilities is further needed in order to move the sector forward and create environmen-

tally sustainable business. Every actor has an important role to play in this equation, determined by the 

strengths and resources they possess. Since the Innovator’s dilemma is very present in the pharma in-

dustry, the large companies are struggling to be disruptive. They are faced with a challenge of either 

killing efficiency or killing creativity, unable to balance both processes. Thus, innovation might be up 

to the agile and out-of-the-box thinking startups as the established ways are not sufficient enough to 
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tackle these challenges, and unique innovations require risks. Big pharma must invest in valuable ideas 

earlier, not only when it is too late as startups lack crucial resources to scale. The findings indicate that 

startups have created solutions the literature defines impossible to develop. Hence, it may be concluded 

that they are urgently needed to drive the change as they can do what is otherwise perceived as impos-

sible.  

These disruptive solutions startups bring to the field are essential for a better future. When collaborating 

with big pharma, circular solutions may be developed and scaled faster. However, collaborations may 

entail other challenges. As the data set indicates that creative individuals are motivated by freedom and 

thrive in flexible, less structured environments, such as startups, a close collaboration with a large 

pharma company should not diminish that motivation with set structures and red tape. Collaboration 

between startups and big pharma companies must be well considered in order to enhance and utilize 

their strengths to the fullest potential without undermining them. Even though these valuable collabo-

rations may seem challenging to create and foster, they are essential in order to bring all actors together 

and work collectively on the common goal of creating a sustainable pharma industry. Startups can foster 

CE in the pharma industry by bringing in creativity and innovations which disrupt the current industrial 

structure and goods and services produced. These novel inventions startups bring are vital in order to 

address the exponentially increasing environmental challenges. In order to succeed with a sustainable 

transformation in the pharma industry, we do not only need to change our old ways of working, but 

fundamentally transform the way society has thought for decades. As Remy from Bloom Biorenewables 

concluded:  

“a circular economy should not even be a concept, it should be a natural way of thinking the econ-

omy”   

(Remy Buser, Bloom Renewables, Interview 5, pp 64) 

 

8. Further Research 

This paper may work as a foundation for the area of research that can further be built upon and expanded 

to different perspectives. Further research might consider how to find the right balance of speed and 

agility against control and strategic direction when big pharma companies collaborate with startups. 

The collaboration needs to benefit both parties without limiting the creativity of startups with red tape. 

Additionally, further research may investigate how innovative solutions created by startups can be de-

veloped and scaled by big pharma companies. Incubators and accelerators could be investigated in order 

to gain an understanding of their role in the matter, and the existence of specific green pharma incuba-

tors may be explored. It could also be beneficial to further investigate statistically if there was a gap 

between the intrinsic motivation of startup and large company employees as their work environment 
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differs. Moreover, it could be valuable to examine how new policies enhance and affect the transfor-

mation towards a CE in the pharma industry, including the patent system. Lastly, even though this thesis 

may work as an initial bridge between the existing literature and practitioners regarding the CE oppor-

tunities in the pharma industry, the knowledge gap is left to be further researched.  
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