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[bookmark: _Toc532499579]Abstract


[bookmark: _GoBack]Sustainability has been a significant consideration across all business sectors since the early 1900’s. However, it is widely reported that environmental sustainability is now largely overlooked by businesses and consumers regarding cost-effective single-use plastics. The emergence of greener substitutes necessitates research into the laboured uptake of biopolymers and sustained demand for conventional plastics despite the widespread growth in recognition and awareness of environmental ramifications. Is it purely a matter of ignorance and frugality?

The aim of the research is to gain insight into commercial and consumer opinions and perceptions regarding the plastic-crisis and the viability of bioplastics as progressive replacements. The paper assesses a surfeit of secondary resources to paint the broader contextual picture before deploying a mixed method primary study within the coastal municipality of Tenby, Pembrokeshire. A quantitative digital survey of consumer opinion and complimentary qualitative interviews of businesses provided the basis of comparative material. The phenomenological and positivistic bivariate exploration sought to interpret differences and similarities in cognitive processes between supply-side business and demand-side consumers to understand the perceived benefits and limitations of single-use biopolymers.

Interestingly, the identified themes from the primary study largely corroborate secondary contextual data. A significant number of secondary considerations arose disproving the assumption that the study is purely within the realms of ethics and finance.
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1.0. [bookmark: _Toc5803257]An Introduction to the Study.

In such an environmentally calamitous era, the preponderance of positive ecological change is undoubtedly a driving force of conflicting interests between businesses and their various stakeholders. Most notably, customers. Perhaps the most recent addition to the plethora of adverse implications humankind has had on this planet is that of plastic pollution. The interrelated and interdependent functions of business supply and consumer demand has facilitated the growth of plastic production to 335 million metric tonnes annually (Statista, 2017). Of which, over 8 million tonnes enter the oceans harming marine life, much of this constituting as ‘single-use’ waste (WWF, 2018).

In recent years, it has become apparent that the current pattern of human development is not sustainable for the planet. In apparent concordance with heightened media, governmental and environmentalist focus, an opportunity has arisen for technological developments in single-use plastic substitutes or ‘bioplastics’ to reverse or decelerate this negative footprint. While constraints upon this study give focus solely to the issue of plastic pollution, the trends and patterns displayed through data analysis will provide some insight into business ethics, morality and social responsibility in other environmentally facing investments. It will also shed light upon the wider realm of cognitive decision-making surrounding consumer behaviour.

1.2. [bookmark: _Toc5803258]Purpose of research

The general purpose of this research paper is to provide stimulus for the reader’s personal phenomenological and positivistic exploration of the negative implications of plastic pollution. It is therefore necessary to limit speculation allowing the reader to consciously develop their own opinionative conclusion. Subsequently, it must be said that some level of bias may be present given the nature of the study.







1.3. [bookmark: _Toc5803259] Assumptions

To successfully explore the subject, the following assumptions have been deduced in relation to wider corroborative source material:

1. Plastic waste has a negative impact upon the environment.
2. In general, single-use plastics are more cost effective to businesses.
3. Single-use plastics are widely replaceable with current technologies.
4. Consumers care about their plastic footprint.
5. Businesses generally adopt a minimalist policy of regulatory compliance.

These assumptions are integral to the direction of the study and should be considered throughout.

1.4. [bookmark: _Toc5803260] Research focus

Whilst ongoing scrutiny at a global level continues to add to the profusion of existing source materials, the driving motivation for this research can be attributed to answering the following questions:

1. Are ‘bioplastics’ a sustainable successor to conventional single-use plastics?
2. How substantial is the plastic crisis at a; global, national and regional level?
3. Do businesses and consumers have regard for their plastic footprint and is there a conflict of interests?
4. Do cost savings preside over environmental ramifications of single-use, disposable plastics for both businesses and consumers?
5. How culpable are businesses and consumers for the accelerating creation and application of plastics?

Further analysis of relevant sub-topics may arise to provide depth; however, these questions will be the general paradigm of inclusion for this paper’s research spectrum. The questions will not be sequentially answered, instead providing a general curtailment of evidence which should generate pathways of inquisition for the reader to undertake further investigation.

1.5. [bookmark: _Toc5803261] An overview of the study

The comprehensive assessment of relevant literature will categorically introduce the fundamental; components, theories, statistics and opinions pertinent to the study. These subcategories of exploration will be interrelated with opinion and commentary, providing the reader with a more holistic understanding of the underlying literary material.

The secondary research nature of literary review will provide an initial understanding of the subject. To support these findings, a comprehensive, mixed-method primary approach will be undertaken in the immediate and surrounding areas of Tenby, Pembrokeshire. Being a coastal municipality, Tenby is an ideal epicentre to directly analyse the implications of plastic pollution on land and by sea. The quantitative subcategory will take the form of an online survey with an optimal sample size of 100 participants consisting of 10 questions. The survey will be distributed personally to the target demographic of everyday local consumers. The successive data analysis will form the basis of local consumer behavioural trends surrounding single-use plastics.

The culmination of such trends will subsequently be analysed in direct comparison with the qualitative bracket of research. Four interviews with local business owners and managers will utilise open-ended dichotomous questions to generate greater levels of comparison material and dialogue. The results will provide a surfeit of local socio-economic and environmental acumen when citing broader contextual data presented in the literature review.


















2.0. [bookmark: _Toc5803262]Literature Review.
This chapter concisely reports secondary sources including; relevant literature, 
statistics, theories and models inherent to the overall archetype of study. Being a recent and progressive phenomenon, a profusion of contemporary resources exists and circulate apropos to the assorted subtopics. Many of which are emergent journal articles, government papers and newspaper reports. Recent sources are supported by a wealth of accredited theories and models more prominently recorded in books. Whilst recognised and endorsed journals and books provide a higher level of factual security and significance, emphasis will be given to appraise news articles by utilising certified and relevant streams. Thus, eliminating or restricting prejudice and bias.

2.1. [bookmark: _Toc5803263]Single-use Plastics.
To accentuate the significance of the plastic crisis, casual recognition must first be stressed. Plastic first emerged in the form of Parkesine in Birmingham, created by inventor Alexander Parkes in 1856 (Madelon, 2009).  Since then, seven distinct classifications with varying properties have been developed (W4C, 2018). Its heterogeneous sub-classifications are recognised as ‘versatile, hygienic, lightweight, flexible and highly durable’ with applications in ‘almost all areas of everyday living’. Some of these implementations include; construction, electronics, transport, packaging and healthcare (BPF, 2018a).  In the UK alone, 1,700,000 tonnes of plastic are produced, and 3,300,000 tonnes processed annually, employing 170,000 people and generating £36.6 billion in combined revenues (BPF, 2018b). 

It is therefore noted by even one of its greatest critics; the United Nations Environment Programme (2014) that ‘plastic is one of the most useful and important materials in modern society’ and technological advancements in its absence would be almost unthinkable. Roughly half of all plastic produced is to supplement single-use demand with less than 20% being recycled. A frankly staggering example of the scale of use is the fact that humans purchase nearly 1,000,000 plastic bottles every minute (Earthday, 2018). 

Now arises a pivotal juncture to distinguish between variances of plastics. Being multi-purpose materials, all possess differing qualities with all categories having single-use applications (W4C, 2018);

1. Polyethylene Terephthalate or PETE is a durable, wrinkle-free fibre commonly used in the production of plastic drinks bottles. In America alone 50 billion plastic bottles were used last year with fewer than 23% being recycled (Ban the Bottle, 2018).
2. High-density polyethylene of HDPE is sturdier than PETE and commonly used in plastic carrier bags, toiletries and medicine bottles. Worldwide, 4 trillion plastic bags are used each year with less than 1% being recycled (Waste Management, 2014).
3. Low-density polyethylene or LDPE is thin and flexible with common applications in milk cartons, beverage cups, and lightweight grocery bags. Between 1975 and 2015, 90% of glass milk bottles were replaced with plastic. 16 million are now sent to landfill daily in the UK (Quinn, 2018).
4. Polyvinyl Chloride or PVC is a plastic resin used in bubble-wrap and cling film. It is widely reported as hazardous, being made with toxic substances such as bisphenol A (BPA) and mercury. However, in North America cling film alone generates $338,000,000 revenue per annum highlighting its economic viability (FMI Report, 2018).
5. Polypropylene or PP is a rigid heat resistant material commonly used in microwavable food containers, disposable diapers and sanitary pads. According to the US Environment Agency, PP constitutes 20% of all plastic waste (Leblanc, 2018). 
6. Polystyrene or PS is a weaker strand of polymer commonly used for take-away food containers, disposable cups, postal packaging and is least commonly recycled. 500 billion Styrofoam cups are used annually which can’t be fully recycled. Most of which will remain in landfill sites 500 years from now due to its hard-wearing longevity (Earthday, 2018).
7. Polycarbonate or PC is less commonly used nowadays due to high toxicity but has previously been associated with dental sealants, medical equipment and baby bottles.

The UK Government suggest single-use plastics can be defined as:

All products that are made wholly or partly of plastic and are typically intended to be used just once and/or for a short period of time before being disposed of. 
                                                                                                                   (HM Treasury, 2018).

The classification of polymer is commonly imprinted on such products. The ‘International Resin Identification Coding System’ or ‘RIC’ was designed to ‘provide a consistent international system to facilitate recycling of post-consumer plastics’ (Richard, 2008). With certain strands of polymer necessitating over 450 years to biodegrade, it is these forms of ‘single-use’ plastics which are most damaging when not recycled (Wright et al., 2018).  

2.2. [bookmark: _Toc5803264]Environmental Ramifications.

As mentioned, plastics are highly beneficial to modern day society being; chemically inert, corrosion resistant and possessing a low coefficient of thermal expansion. However, its misuse and widespread, low-cost availability is overwhelming the planet to such an extent that the oceans will contain more plastic than fish by 2050 if current trends are not reversed (Plastic Pollution Coalition, 2019). Vast congregations of plastic have amassed in the oceans due to convergent current patterns. The largest has been dubbed the ‘Great Pacific Garbage Patch’, or GPGP, between Hawaii and California. The area contains 80,000 tonnes of plastic distributed across an area three time greater than France with a concentration up to 100kg per km² (The Ocean Clean Up, 2019). The causal North Pacific Subtropical Gyre concentrates buoyant material following the clockwise rotation and dissection of the; North Equatorial, Californian, Kuroshiro and North Pacific currents (National Geographic, 2017).

The environmental significance of such congressing waste patterns is immense. With 180 times more plastic than nutriment, surface feeders in the GPGP and other areas mistakenly ingest colourful plastics confused for food. This allows toxic residual properties of plastic to bio-accumulate in the wider food chain, including humans (Grid, 2017). 

Over 700 animal species have directly experienced marine bound plastic with 119 of these on the red threat of extinction list produced by the International Union for Conservation of Nature/IUCN (The Ocean Clean Up, 2019). One example is Dermochelys coraicea or Leatherback Turtle (IUCN, 2019). Leatherback’s are visually reliant predators and have reportedly mistaken plastic bags for their common food; jellyfish. Ingestion and entanglement kill upwards of 1,000 turtles per annum (Dodge, 2018). A second example is Diomedea exulans or Wandering Albatross (IUCN, 2019). Albatrosses paternal/maternal feeding habits see adult birds gathering food at sea and delivering it to their young in shore-bound nests. A scientific mortality causation study in Hawaii found 97% of dead chicks and 89% of adults had undigested plastic debris attributed as the primary cause of death (Turns, 2018). However, this is just the surface. 80% of ocean bound plastic is of a higher density than water and subsequently descends to the seabed. A plastic carrier bag has even been discovered 36,000ft at the bottom of the Mariana Trench, Earth’s deepest point (The Telegraph, 2018).

Oceanic plastic pollution has procured greater media foci, however ‘plastic pollution arguably poses a greater threat to the plants and animals…based on land’. It is estimated that the mass of terrestrial microplastic pollution leaching toxic substances into the ecosystem is 23 times greater than ocean microplastic (UN Environment, 2018). It is also noted that one third of plastic waste ends up in soil. 90% of this is administered through sewage-based fertiliser re-introducing toxic bi-chemicals to the land-dwelling food chain (Science Daily, 2018).

In the last decade, there has been a 40% increase in fatal terrestrial entanglement cases. 80% of cases are said to be directly linked to disposable plastic where; glass, paper and metal combined account for just 2% (Thompson, 2013). Coupled with entrapment, terrestrial wildlife ingestion, if not directly causing death, can also have knock on health implications. Plastic biodegradation leachates chemicals such as; Bisphenol A linked to infertility, Phthalates disrupting endocrine production and hormone distorting BFP’s (Bolden, 2016). 

Even the creation of plastics procures damaging effects on the environment. Plastic was designed to ‘avoid the natural decay system’ by creating complex molecular chains derived from petroleum (Moore, 2016). 4% of global oil production is utilised in the production of plastic (BPF, 2018c). Simply the extraction process can cause; oil spills, toxic methane emission, gas flares and fires. 

There remains some scepticism regarding petroleum demand and plastic production. The International Energy Agency suggest electric cars and increasing plastic supply will leave plastics ‘driving crude oil demand’ with an expected increase of 50% by 2050 (Bousso and Ghaddar, 2018). However, BP suggest worldwide governmental plastic bans could decrease crude consumption by 2 million barrels per day by 2040 (Vaughan, 2018).

According to BP’s statistics, 1.24 trillion extractable barrels of natural oil remain. At current consumption estimations, this is a sufficient quantity to last until 2060 (BPF, 2018c). It is therefore necessary, even disregarding the environment, to find a sustainable alternative to global plastic reliance with the impending imminence of fossil-fuel depletion. 
[image: ]
2.3. [bookmark: _Toc5803265] Biodegradable and Eco-Friendly Plastic Technology.
‘Bioplastics’ are ‘plastics made of biomass feedstocks such as corn and sugarcane’ (Harit et al., 2015). The UN Environment Program (2015) claim biodegradable plastics will ‘play an important role in reducing the impact of…plastic’. The first biodegradable plastic, Galalith was produced from casein/milk in 1897 by German chemists. However, being unmalleable, its commercial viability was redundant (Barrett, 2018). In 1926, French researcher Maurice Lemoigne discovered polyhydroxybutyrate or PHB, an extracellular polymeric substance from bacterial carbon assimilation of glucose (Hankermeyer and Tjeerdema, 1999). 

European Bioplastics (2019) define bioplastics as; ‘bio-based, biodegradable or both’. Bio-based infers the compound is wholly or partly, derivative of renewable biomass and does not guarantee biodegradability. Similarly, certain conventional petroleum-based plastics can be labelled biodegradable (BPF, 2018d). Biodegradation is the natural breakdown of polymers by enzymes present in certain environmental conditions (Tikowa et al., 2009). It is noted that the term ‘bioplastic’ is associated with many forms of polymer and current biodegradable plastic technologies often require industrial composting with prolonged exposure to temperatures above 50 °C. Nonetheless, several polymers such as PLA can theoretically biodegrade in the natural environment but tend to be considerably more expensive to produce (Szaky, 2017). 

Nowadays, most commercial bioplastics involve chemical synthesis. Others are bi-products of microbial fermentation of; starch, cellulose, protein and chitin (Flieger et al., 2003). PLA is created by fermenting plant dextrose. This forms polylactic acid oligomers and water. The water is extracted and chemical synthesis of the small-chain lacticide molecules in a PLA repeat unit forms bioplastic (ACS, 2010). Now, the aliphatic polyester PLA is mass produced through industrial polycondensation with primary applications in the; medical, packaging and textile industries (Castro-Aguirre, 2016). It is a biodegradable, thermoplastic polymer which shares many characteristics with common single-use conventional plastics including; polypropylene (PP), polystyrene (PS) and polyethylene (PE). PLA can also be produced with existing machinery, making production relatively cost-effective (Rogers, 2015). European bioplastics (2017) suggest production capacity of key bioplastics, PLA and PHA’s will increase 50% by 2022 with 1.2 million tonnes produced for the single-use packaging sector.
2.4. [bookmark: _Toc5803266] Environmental Benefits.
The United Nations Environment Program suggest:

The environmental impact of discarded plastics is correlated with the time taken for complete breakdown of the polymer. Some biodegradable plastics are made from fossil-fuels, and some non-biodegradable plastics are made from biomass.
      (UNEP, 2015).
[image: ]This is summarised in sustainable plastic matrix shown below.
  (Appendix A: Adapted from Rojek-Nowosielska, 2015).

The obvious environmental benefit of bioplastics is the reduction of direct reliance upon fossil-fuels as a primary component of production. This reduces usage of carbon-based fuels, subsequently lowering greenhouse gas emissions and decarbonising the economy (Chen, 2014). Thus, bioplastics as substitutes, assist the IPCC atmospheric GHG reduction target of 80% compared to 1990 (IPCC, 2019).

Another benefit of leading bioplastics; PLA and PHA is their renewable origins and ability to naturally degrade whilst retaining the versatility and durability of conventional plastics. Subsequently this reduces non-degradable waste and avoids inclusion of toxic additives such as Bisphenol A and phthalates (Matas, 2016).
[image: ]Bio-based plastics also possess the potential to ‘close-the-cycle’, increasing sustainability and energy efficiency (European Bioplastics, 2018d) as demonstrated in appendix B.
         (Appendix B: Adapted from Pathak, 2014).
Bio-based and biodegradable polymers provide an ‘ideal solution’ to single-use packaging with current technologies providing heat resistance up to 90°C. Bio-polymeric materials reduce waste emissions by replacing petro-chemical carbon with bio-renewable carbon, in effect, completing the energy transfer cycle and minimising waste (Kathuria, 2015). They can compost alongside biomass waste at the end of useful product life to renew new raw materials (Biome Bioplastics, 2019a). Bioplastic packaging demand is set to reach 884,000 tonnes by 2020 with 42.5% supplemented by PLA and 22.2% starch products. 52% of this is set to be rigid packaging (Hill, 2017).

The beneficial applications of bioplastics are exceeding single-use waste. The UNEP (2015) attribute accidental loss as a key driver in plastic pollution. An example of this is Albus Golf’s ‘Ecobioball’ developed for golf near marine environments which biodegrades naturally with ‘fish food in its core’. The external biopolymer layer is 100% safe and biodegrades in less than 48 hours. It also exemplifies bioplastic costings at £1.70 per ball as oppose to £0.75 for conventional Callaway balls (Amazon, 2019). 

Although technology exists, successful integration of bio-polymers and replacement of conventional plastics is largely dependent on business and consumer adoption. This can be achieved several ways which will be assessed in the following sections.
[image: ][image: ]Bioplastic production by continent

2.5. [bookmark: _Toc5803267] Business Ethics and the Plastic Crisis. 
Kotler and Lee (2005) regard ethical practise, corporate social responsibility and socially responsible investment as interdependent functions. Leading theorist, R. Edward Freeman suggests ‘ethics is concerned with moral obligation, responsibility and social justice’ and reflects the character of an organisation (Wiley, 1995). Early adoption of bioplastic technology therefore reflects elevated environmental virtue. 

Business responsiveness to moral consumer trends is the discipline of CSR, identified as ‘a strategic opportunity, which has far greater importance than moral duty alone’ (Hooley et al., 2008). Nonetheless, adoption of bioplastics as a constructive substitute has been laboured primarily due to; higher cost implications, substandard technology, limited production capabilities and passive consumer approaches (Lujan, 2018).

Market fragmentation makes production capacity estimates difficult to validate. However, global manufacturing volumes of bio-based plastics are approximately 2.1 million tons (Statista, 2019). In perspective, diaper waste in America alone constitutes 3.4 million metric tons (Gifford, 2017). In fact, maximum capacity bioplastic production could only currently absorb 0.63% of global annual plastic consumption. Subsequently, the most common bioplastic; PLA, costs over 50% more than the next cheapest petroleum-based alternative (Cho, 2017). 

Milton Friedman, a famous adversary of CSR proposed shareholder theory with the ‘orthodox belief that the maximisation of financial value for shareholders’ is a business’ sole moral duty (Mansell, 2013). However, this perspective is not commonly held in modernised trading environments. An example is Coca-Cola’s ‘Plant-Bottle’ utilising 30% bio-based PET which affixes 8% higher production costs (Balch, 2011). Immanuel Kant’s 1785 deontological moral philosophy; the categorical imperative, would suggest that a firm’s corporate duty extends further than its pecuniary beneficiaries. A second economic model advocating this ideology is Elkington’s 1999 triple bottom line model. The theory goes some way to explain why companies including; Coca-Cola, L’Oréal, M&S, Mars, Evian, Walmart and Unilever are prepared to incur higher costs embracing bioplastics (NPE, 2018).

2.5.1. [bookmark: _Toc5803268] The Triple Bottom Line.
[image: ]John Elkington (1999) proposed the economic triple bottom line model to ‘harmonize the traditional financial bottom-line’ with environmental quality and social justice, promoting sustainable development. The model champions sustainable business practise by exceeding financial profit generation.
      (Appendix C: Adapted from Crane & Matten, 2016).

The environmental-bottom line pertains an obvious connection to the broader context of the global plastic crisis. Crane and Matten (2016) suggest that organisations must limit the impact of industrialisation on biodiversity, including ‘the continued use of non-renewable resources such as oil’. 

Axion Structural Innovations exemplify successful management of the environmental bottom-line in relation to the plastic crisis. Replacing common trade materials, the company build ‘railroad ties and pilings using recycled plastic bottles and industrial waste’ (Kenton, 2018). The U.S. start-up also boast an employee satisfaction rating of 94% and generated $16.31 million profit in their second year of trading (D&B, 2019). This evidence of successful TBL management attests Axion’s position as a sustainable business.
2.5.2. [bookmark: _Toc5803269] Pyramid of CSR.
[image: ]Closely related to Elkington’s TBL and arguably ‘the most established and accepted’ ethical model relating to CSR is Archie B. Carroll’s 1979 pyramid (Crane and Matten, 2016). The model ‘encompasses the economic, legal, ethical and discretionary expectations that society has of organizations’ (Carroll, 1979) and ‘creates a foundation infrastructure to delineate the nature of business responsibilities to society’ (Carroll, 2016). 
      (Appendix D: Adapted from Crane & Matten, 2016).

The bottom-up model depicts a corporation’s depth of engagement in CSR activities (Haque and Azmat, 2015). The two lower tiers, economic and legal responsibilities are required by society and refer to the responsibility of staying in business and remaining within the confines of law. These are two basic requirements and relate to Friedman’s ideology with minimal external focus (Johnson et al., 2011). An example of legal responsibility is; supermarkets passively abiding the UK 5p plastic bag charge (BBC, 2018). 

Ethical responsibilities are the ‘obligation to do what is right, just and fair’ whilst avoiding harm. Visser (2005) regards this as adopting voluntary ethical code. This tier integrates a utilitarian approach by doing the greatest amount of good for the greatest number effected and is concerned with meeting the expectations of wider global stakeholders. An example of this is Costa coffee maintaining a 100% renewable energy supply and 0% landfill ratio of plastic waste (Costa, 2018). Although not legally required, this contribution is expected of larger corporations. 87% of consumers believe larger businesses need to do more to encourage future sustainability (Recycling Lives, 2019).

Philanthropic responsibilities involve the voluntary and desired contribution of resources to the wider community, improving quality of life or being ‘a good corporate citizen’ (Aras and Crowther, 2010). Philanthropic hierarchal commitments closely relate to Gilligan’s normative ethics of care, with feministic ‘interpersonal connectedness, care, sensitivity, and responsibility to people’ (Muuss, 1988). A corporate example relating to the plastic crisis is Adidas. In an event called “Run for the Oceans” between June and July 2018, the company donated $1 to Parley for 1,000,000 kilometres through their Runtastic app. Adidas also used recycled plastic in their clothing collaboration with Parley, claiming every pair prevents 11 disposable bottles entering the oceans (Runners Need, 2018).

2.5.3. [bookmark: _Toc5803270] Enlightened Self-Interest.
[image: ]Although many companies possess a genuine environmental conscience, some have ulterior motivations for CSR activity. Enlightened self-interest is an ethical and financial concept which emphasises doing well financially by doing good ethically (Savage, 2009). It is perhaps best to think of as a scale between self-interest and altruism.
                   (Appendix E: Adapted from Johnson, 2014).

It relates closely to the ethical rule of egoism, acting in ‘rational self-interest’. In relation to the Adidas example, the company used their developing app platform Runtastic as a platform to increase participation in their charitable event. The movement bolstered app engagement by more than 1 million customers whose combined efforts circumnavigated the globe 300 times (Runtastic, 2018). In effect, this $1m charitable investment acted as a deferred marketing and customer recruitment scheme costing less than a dollar per recruit, making pivotal market advances on industry leaders; Nike and Fitbit (Owler, 2019).

[image: ][image: ][image: ][image: ][image: ]
2.6. [bookmark: _Toc5803271] Consumer Behavioural Trends.
Consumer behaviour is concerned with ‘existing beliefs…attitudes and reasons for product/brand purchase or usage’ (Wright, 2006). Leading marketing theorist Peter Doyle (2006) suggests consumers will be ‘indifferent’ to environmental ramifications, choosing only the ‘cheapest or most accessible’ products. In terms of packaging and single-use items, this void has long since been fulfilled by conventional plastics. This long-standing, entrenched acceptance of plastic has succumbed to recent scrutiny in the form of ubiquitous environmental damnation; provoking higher moral cognition surrounding purchasing decisions and increased prevention of single-use waste (Nielsen and Schmidt, 2014). The following theories assist the justification and rationale of consumer behaviour in relation to single-use plastics.

2.6.1. [bookmark: _Toc5803272] Fishbein and Ajzen’s Theory of Reasoned Action.
The 1975 model suggests consumption behaviour is ‘determined by a unique set of antecedents’. It generated three conceptually independent pre-considerations; salient beliefs of consequences, perceived normative societal expectations and factors facilitating or inhibiting the performance of assimilated behaviours (Ajzen et al., 2007).

[image: ]        (Appendix F: Adapted from Sheppard et al., 1988).

It is widely documented that societal, commercial and legal perceptions of single-use plastics are changing (Olson, 2018). The shift of normative beliefs is accompanied by greater media focus on the consequences of plastic waste. Consequential societal attitude adaptations have had a contagion effect, uplifting individual moral purchase cognition.
2.6.2. [bookmark: _Toc5803273] The EKB Model.
[image: ]Engel, Kollat and Blackwell expanded upon Fischbein’s model, introducing five stages of consumer behaviour (Utami, 2016). The five stages outline the ‘decision process stage’ with ‘external influences’ feeding into the model. The model suggests that post-acquisition self-reflection and morality can influence prospective purchasing decisions (Bonnice, 1985).
(Appendix G: Adapted from Osei, 2016).

Logically, the model firstly outlines a need or desire. The second stage defines input data including active search and passive inputs such as marketing. Once sufficient information has been acquired, consumers will evaluate possible alternatives. With so few bioplastic substitutes available on the market at commercially viable prices, this often facilitates demand for single-use plastics.

The penultimate stage involves final purchase decision. Kotler (1997) proposed a customer satisfaction model which links repeat-custom with customer satisfaction and ease of purchase (Aka et al., 2016). Ease of purchase is closely intertwined with the busy schedules of modern living and can justify exhaustive consumption of freely available single-use plastic. 

Finally, consumers reflect on purchases. Post-consumption attitude links closely with Fishbein’s social norms and motivation to comply. Increasing media and legislative stimuli encourage a negative or guilty cognitive response to single-use plastic consumption.

2.6.3. [bookmark: _Toc5803274]  Stern’s Impulse Theory.
Contrary to the aforementioned theories, Stern’s approach is concerned with impulse rather than rational, predetermined action. Thus, significantly reducing the influence of high-level cognitive moral development on purchase judgements. Stern categorized ‘unplanned buying’ into four compendious groupings (Yi-Shih Lo et al., 2016).:

1) Pure impulse purchases are novelty or escape purchases which disaffirm habitual patterns.
2) Reminded impulse buying occurs where advertising or placement recollects the need for a product.
3) Suggested impulse purchases are where the customer possess insufficient knowledge of a product but visualises a need or desire for it.
4) Planned impulse decisions are where consumers have planned to make a purchase dependable on offers and pricing. The impulse is where promotion meets desired factors and the purchase is made (Stern, 1962).

It becomes necessary to accredit this theory in present day regarding heightened single-use plastic consumption. The concept of a successful marketing mix driving point of sales impulse purchases often inter-relates with plastic packaging. Examples include; confectionary placed at cashiers, two-for-one deals and complimentary purchase options such as supermarket meal deals.

2.6.4. [bookmark: _Toc5803275]  Maslow’s Needs Theory.
Although not directly a consumer behaviour theory, human motivational factors outlined by Maslow (1943) can assist the assessment of purchasing decisions surrounding plastics. The pyramids base is comprised of basic survival requirements defined as physiological and safety needs. Plastic is so intertwined with aspects of basic needs due to its beneficial properties that it is almost impossible to eradicate it completely (BPF, 2018e). ‘Basic survival needs’ are perhaps primitive descriptors for modern societies physiological requirements, however the elements including nutrition and hydration are still relevant. Food and drinks packaging are threefold the largest sector driving plastic production (Geyer et al., 2017). It is also appropriate to attribute modern concerns of financial security to the ‘safety needs’ platform. As established in the preceding sections of this review, low cost of plastic is a driving factor in consumption. Therefore, plastic’s ability to meet basic human needs explains consumer [image: ]motivation for its continued adoption, despite awareness of consequences.
(Appendix H: Adapted from Maslow, 2013).

2.6.5. [bookmark: _Toc5803276]Duesenberry’s Relative Consumption Expenditure Model.
Developing the point of ‘low-cost’ motivating sales, Duesenberry places financial wellbeing and income as primary considerations in ethically facing purchase decisions.  The 1949 hypothesis suggests attitudes to consumption are dictated by societal relative incomes and the average consumption ratio compared to past peak expenditure (Boskin and Sheshinski, 1978). The theory also states that it is difficult to reduce consumption once a peak level is reached (Cuadrado and Long, 2011). Therefore, the theory helps explain the widespread usage and difficulty in reducing consumption. 

It also relates to Fishbein’s theory suggesting consumption is relative to societal normative values with low income groups adopting more cost-effective plastic. Less than 10% of people own 84% of global wealth (Inequality.org, 2019). This is exemplified in Indonesia where the richest 4 men own more than the poorest 100 million (Dolan, 2018). The theory clarifies the country’s 64 million tonne usage of plastic sachet products in small, affordable quantities, despite a $1billion government pledge to cut marine waste (Langenheim, 2018).
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2.7. [bookmark: _Toc5803277] Literary Overview.
It is widely recognised that significant change in plastic consumption must be driven by changes to consumer and producer behavioural configurations (Green News, 2018; Rodrigo, 2018; Nicol, 2018). Through extensive assessment of multitudinous resources, several key themes have emerged:

1.  There has been a rise in ethical consumerism, partially highlighted by; a significant minority of companies adopting greener approaches, increasing legislative measures, higher taxation and recycling.
2. More developed socio-economic conditions provide greater resources to reduce plastic waste. Lesser economically developed nations may not be positioned to put restrictive measures in place.
3. There remains scepticism surrounding the environmental benefits of bioplastics, largely the bio-based and biodegradable classifications.
4. Most businesses adopt a compliance only approach in conjunction with minimal restrictive laws.
5. Business and consumer awareness of the plastic crisis is widespread with charities, inter-governmental initiatives and the media driving awareness.
6. Despite raised awareness, businesses and consumers are slow to take positivistic action against single-use plastics due to its entrenched acceptance and widespread usage.
7. Relatively new and substandard technology coupled with limited production capacities are keeping bioplastic prices significantly above commercial plastics despite rising oil costs. This somewhat explains the slow adoption from a packaging perspective.

With these themes comes new considerations and issues. The rudimentary assumptions underpinning the hypothesis purely focus upon business and consumer attitudinal traits as the sole factor influencing the negligence of bioplastic technology. However, literary research has uncovered that product substitutability, production infrastructure, unproven environmental benefits, political and socio-economic factors all have a significant role to play. The following sections expand upon the methodology and primary research methods deployed to conclude the research.
[image: ][image: ][image: ]
[bookmark: _Toc5803278]3.0.  Methodology. 
Denscombe (2010) accredits methodology of small-scale research as a critical factor for success. Thus, the chapter will address the methodical selection, process and conduction of primary data collection and statistical analysis, elucidating the orientation of research. Retaining an awareness of realised secondary contextual trends, accreditation of endorsed methods, theories and techniques will be introduced throughout.

[bookmark: _Toc5803279]3.1.  Context and Research Approach.
The literary review has uncovered the vast scale and context of the study. It has subsequently become apparent that the breadth and depth of this paper is insufficient to effectively correlate business and consumer attitudes and opinions on a global or national scale. Fisher (2010) suggests it is of paramount importance to ‘identify and focus’ primary research in a practical manner to ensure accuracy of results. The broader literary analyses do, however, provide useful comparative data to analyse primary findings. With this, the intent of primary research is to assess local attitudes of businesses and consumers toward bioplastic adoption. The littoral township of Tenby has been selected as the foci of research, which recently welcomed a plastic free initiative for businesses (Davies, 2018; Tenby Observer, 2018a). The initiative highlights new and existing; public, business and council interest surrounding the study. Tenby has also seen the recent opening of a ‘zero-waste’ shop and heightened recycling and beach clean efforts (BBC, 2019), further emphasising an environmentally conscientious demographic. 

Research projects typically fall into quantitative or qualitative paradigms. ‘The goal of mixed method research is not to replace either of these approaches but rather to draw from the strengths and minimize the weaknesses of both’ (Johnson, 2004). Utilising mixed method research creates difficulty in accurately assigning the project to a single methodological stance as it shares characteristics of numerous approaches.

Interpretive research seeks to define indirect links between understanding and action. ‘The link between understanding and action is mediated through people’s thinking and values’ (Fisher, 2010). This approach fits this paradigm of research as parity between understanding and action is often unclear. For example; section 87 of the Clean Neighbourhoods and Environment Act 2005 criminalises littering in the UK (legislation.gov.uk, 2005). However, secondary research outlines littering as a key component for plastic pollution, highlighting disparity between understanding and action. Interpretive research therefore seeks to uncover dialogic complexities behind business and consumer behaviour. This also allows for theories and emergent hypotheses to develop as a result rather than a cause of research in what is known as the grounded approach. Phenomenology relates to this by assessing knowledge and social action. It is typically viewed as ‘people’s subjective and everyday experience’ which relates to the qualitative interview process outlined in the next section (Fisher and Buglear, 2007).

Positivism, ‘adheres to the view that only “factual” knowledge’ is trustworthy (Research Methodology, 2017). The objective and measured approach differs from interpretive research in that it minimises subjective influence. However, this approach has been utilised in consumer surveys and subsequent SPSS analyses. The ontological view shares an emphasis for human experience with interpretive research, but only on quantifiable observations. 

For these reasons, the research shares more similarity with a critical realist approach. This stance is ‘somewhere between positivism and interpretivism’ (Fisher, 2010). This form of research rejects that findings may be succinctly defined by factual knowledge as in positivism but also rejects that everything studied is random as in interpretivism (Fletcher, 2014). A hypothesis designed to correlate two independent, yet interrelated variables; business and consumer attitudes, contains a complex network of mechanisms surrounding the variables. It is for this reason, that two independent primary studies are related in a critical realist, exploratory approach rather than attempting to succinctly answer one singular question. This is highlighted with the key emergent themes from the literary review and the outputs of primary research.

[bookmark: _Toc5803280]3.2.  Study Organisation.
To logically catenate separate quantitative and qualitative researches, a predefined comparative criterion must first be established. It is noted that the very nature of comparing statistical data against opinion is highly subjective and thus involves a large degree of interpretation (Elkatawneh, 2016). 

Denscombe (2015) elucidates the importance of ‘taking a step back’ to reflect upon the direction of research. Hence, it proves significant to revisit the overarching sentiment;

‘Corporate and consumer attitudes towards the adoption of single-use ‘bioplastics’. A critical study of business ethics and environmental sustainability.’

The thesis aims to unpick bilateral, opinionative variance of businesses and consumers regarding single-use bioplastics. To do this, the following dual-sided study was implemented.

[bookmark: _Toc5803281]3.3.  Survey Process - Quantitative.
Methods of bivariate quantitative research can include; various surveys, structured interviews, polls, systematic observations and longitudinal studies (Muijs, 2010). However, the positivist survey process was adopted to correlate wider consumer opinions. To determine a sufficient sample size, Smith’s sample size determination calculation was used (Rucker, 2017). Tenby has a permanent residential population of 4,696 (Pembrokeshire County Council, 2019a). Therefore, sampling 100 respondents generates a 95% confidence level and 9.7% margin of error. This means, repetition of the study provides a 95% chance of the same results occurring and a 9.7% degree of uncertainty surrounding statistics. Larger sample sizes create higher validity of results but can also introduce further logistical considerations (Hill, 1998). One consideration is that Tenby attracts over 250,000 tourists annually who influence the consumption of single-use plastic (Tenby Observer, 2018b). This vast influx must therefore force an unavoidable margin of error as the sample only reflects the opinions of permanent residents.

As plastic packaging impacts everyone, there is no mutually exclusive demographic for the research. It must also be noted that the purpose of research is not to assign opinions to a demographic group, but to correlate opinions and formulate an overall consumer consensus. This was reduced by limiting personal questions to general age group. This was included purely to ensure a range of respondents.

The survey was restricted to 10 multiple choice questions as the more ‘un-incentivised’ questions asked ‘the fewer respondents…will complete the full questionnaire’ (Chudoba, 2018). Research by Survey Monkey discovered that general respondent incompletion rate increases from 3% to 8% over 10 to 20 questions. Multiple choice also forces an answer which can be assigned a numeric value for statistical analyses with few questions inviting comments for further insight. The survey was then created using Survey Monkey software and distributed through social media networks such as Facebook and Instagram, achieving an 84% response rate taking just 5 days to gain 111 responses. Of which, the first 100 responses were analysed.

[bookmark: _Toc5803282]3.4.  Interview Process – Qualitative.
Methods of qualitative research include; interviews, focus groups and observations (Bhatia, 2018). Creswell (2013) outlines five methods of qualitative research being; ethnography, narrative, phenomenology, grounded theory and case study. As established in the introduction to this chapter, the research seeks to unpick the plastic consumption phenomena and somewhat explain the theory behind this. This means the interview process sits somewhere between phenomenological and grounded approach (Sauro, 2015). One criticism of qualitative research is that it is commonly viewed as lacking objective substance involving ‘small samples which may not be representative of the broader population’ (Hammarberg et al., 2016). To limit this, a spectrum of managers and owners of businesses in diverse industries were interviewed. 

Four businesses were selected at random to be interviewed. All of which expressed immediate interest to participate surrounding the research topic. The justification for including the interview process was to correlate data trends with, perhaps more insightful business experience. A semi-structured, interpretive interview was scripted including open-ended and dichotomous questions. Semi-structured interviews introduce broad contextual questions allowing personal elaboration and recollection surrounding the ‘described phenomena’ (Brinkmann, 2014). Bernard (1988) advocates semi-structured interviews to gain an array of information in time-pressured situations. The consensus for undergraduate interview durations is upwards of 30 minutes (Hughes, 2018; Winstanley, 2012; Jamshed, 2014). However, in mixed-method research an informal approach allows the respondent ‘to develop a keen understanding of the topic’ producing ‘relevant and meaningful answers’ (RWJF, 2017). This somewhat explains the relatively short duration of said interviews whilst still cumulating serviceable comparative material explored in the following chapters. 
[bookmark: _Toc5803283]3.5.  Ethical Considerations.
Research ethics outline ‘norms of conduct’ by distinguishing between acceptable and unacceptable behaviours (Resnik, 2015). Key drivers for ethical considerations include; ‘legislative change in human rights and data protection’, growing concern for responsible action, accountability and corporate social responsibility. The Social Research Association (2003) states that ‘no field of human activity can be considered exempt’ from ethical consideration. The relative mundaneness of the research seemingly lacks weight to provoke offence, however, consideration is still granted in accordance with the ASA’s (2018) best practise guidelines:

1. Protect research participants and honour trust.
2. Anticipate harms.
3. Avoid undue intrusion.
4. Negotiate informed consent.
5. Respect the right to confidentiality and anonymity.
6. Fair return for fair assistance.
7. Protect participant’s intellectual property.

The purpose of the research, as outlined above, is to gather meaningful quotations from a range of local businesses surrounding the study questions. To avoid undue intrusion and honour trust, all participants will be made aware of the research topic and questions prior to engagement in the interview. The interviewees will also retain the right to withdraw from the study at any time, outlined in the ethics and participant agreement forms attached in the appendices of this report. No reward is offered to participants; hence, the duration and depth of the interviews is solely dictated by the time allocated by the respondent. The negligence of reward also eliminates the risk of any undue bias.  

The revised 2018 Data Protection Act provides a legal framework for the collection and storage of intellectual data. However, as the participant agreement form indicates, all interviewees will remain anonymous throughout the body of work, distinguished solely by their sequential order number (Participant 1) with recordings being deleted post transcription.

[bookmark: _Toc5803284]3.6.  Barriers and Limitations.
Being ethically facing research, collecting primary data in the local area was not as obstructive as it might be in other projects. In fact, the only noteworthy barriers to research were restrictive measures such as budget and word count. 

There are however some notable limitations to the study. One of which is the small sample size for a globally significant project. With this, the margin of error surrounding the survey results; 9.7%, is higher than that generally accepted in social science of 5% (Goodmath, 2007). This generates unavoidable uncertainty surrounding the statistics resulting from huge tourism influxes. It must also be noted that Tenby, generally speaking, has an environmentally mindful population who may provide bias regarding plastic pollution when compared with national and international regional averages.

On the contrary, interviews were limited due to time constraints with respondent’s personal schedules. The exploratory, semi-structured interviews consisted of rudimentary questions directly connected to the results of the consumer survey. This left interview dialogue mostly unprovoked and often shorter than was hoped for. Despite this, some interesting quotations and opinions were collected. 

The fundamental limitation to the research is the subjective nature upon which it is based. Without hard statistical corroboration between the two studies, interpretation of bivariate studies leaves yet greater margin for error. The following chapter presents the findings of both studies and introduces the analysis and comparison to test the hypothesis.

[bookmark: _Toc5803285]4.0.  Research Findings & Analysis. 
The forthcoming chapter introduces the findings from both qualitative and quantitative primary studies. An overview of the emergent trends will act as a preface for the extensive discussion and analysis utilising SPSS software, inference and thematic analysis. Post conductive reflection will conduce linkages between ethical pre-considerations and the study before corroborating data trends to reach an informed comparative conclusion, testing the hypothesis.

[bookmark: _Toc5803286]4.1.  Survey Results – Quantitative.
[bookmark: _Toc5803287]4.1.1.  Question 1.

‘What is your age?’


[image: ]
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[bookmark: _Toc5803288]4.1.2.  Question 2.
‘Would you like to reduce your personal contribution to single-use plastic waste?’
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[bookmark: _Toc5803289]4.1.3.  Question 3.
‘Prior to your participation in this survey, were you currently aware of ‘bioplastic technologies? (Plastic substitutes made from biodegradable materials such as plant starch).’
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[bookmark: _Toc5803290]4.1.4.  Question 4.
‘How do you feel about (single-use) plastic pollution in Pembrokeshire and neighbouring counties?’
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[bookmark: _Toc5803291]4.1.5.  Question 5.
[image: ]‘Do you feel businesses in Tenby have embraced the ‘Plastic Free’ initiative?’
[image: ]

[image: ]Respondent 13: “Some places more than others, but rarely ever to the standard they should”
Respondent 24: “To some extent but could be better, especially the big national chains”
Respondent 27: “Kind of, with paper straws instead of plastic, that’s about it though unfortunately”
Respondent 40: “I feel they are starting to understand the importance but there is still a long way to go.”
Respondent 51: “I’d say compared to cities, Pembrokeshire are doing their bit with places like the little pantry, but as a whole, there’s so much more that could be done by the larger corporations such as Tesco and Sainsbury’s reducing the amount of plastic packaging.”
Respondent 56: “Starting too”
Respondent 58: “Not sure, haven’t noticed”
Respondent 61: “In some cases straws are no longer plastic but not in the supermarkets”
Respondent 65: “I’m not sure”
Respondent 70: “Some”
Respondent 81: “Partially”
Respondent 86: “Some have.”
Respondent 99: “Don’t know”
[bookmark: _Toc5803292]4.1.6.  Question 6.
‘Do you think that the recycling of plastic waste in Pembrokeshire is an adequate and effective solution to plastic pollution?’
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Respondent 39: “Don’t know”
Respondent 42: “Believe it may not be as effective as it could be”
Respondent 51: “We all need to get behind the movement but every contribution helps”
Respondent 86: “Should reduce plastic usages”
Respondent 89: “Coastal counties have an uphill struggle due to tidal deposits.”


[bookmark: _Toc5803293]4.1.7.  Question 7.
[image: ][image: ]‘Change in the plastic pollution crisis needs to be driven by:’


[image: ]
Respondent 07: “All.”
Respondent 19: “All of the above”
Respondent 42: “All the above ideally!”
Respondent 80: “A mix of all the above.”
Respondent 84: “All”
Respondent 89: “All of the above.”


[bookmark: _Toc5803294]4.1.8.  Question 8.
‘Would you personally be prepared to pay a premium price for products such as bottled water, if businesses switched to using environmentally friendly bioplastics and passed on the additional costs of production?’
[image: ]


[image: ]



[image: ]
[bookmark: _Toc5803295]4.1.9.  Question 9.
‘In an ideal world, single-use plastics would be replaced wholly by more environmentally friendly and sustainable products. An example is Corona beer replacing their 6-pack rings with biodegradable ones. Research suggests that these products tend to cost more than single-use plastics, hence its current popularity. Who do you feel should absorb the raised costs of bioplastic substitutes?’
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[bookmark: _Toc5803296]4.1.10.  Question 10.
‘Have you ever, knowingly (purposefully or accidentally), contributed to plastic pollution? For example; littering and ‘fly-tipping’. A reminder that your response is anonymous and honesty would be greatly appreciated to provide valid results.’
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Respondent 39: “Possibly”
Respondent 80: “Yes, because I drink a lot of sparkling water?”
Respondent 94: “Possibly”


[bookmark: _Toc5803297]4.2. Quantitative Overview.

· 40% of respondents were younger than 24 with only 1% aged over 75.
· 97% of respondents would like to reduce their single-use plastic footprint.
· 45% of consumers do not know what bioplastics are.
· 91% are concerned about plastic pollution in Pembrokeshire.
· 68% feel that businesses could do more to reduce their single-use plastic consumption.
· 20% feel recycling is an effective long-term solution to the plastic crisis.
· 74% feel change needs to be driven by regulation rather than voluntary initiative at varying government levels.
· 81% would feel happy paying inflated prices to supplement the additional costs associated with supplying bioplastic packaging over conventional counterparts. However, only 15% agreed that consumers SHOULD absorb these costs with 32% suggesting it is a government responsibility and 45% suggesting businesses.
· 48% have knowingly contributed to the plastic crisis directly through inadequate disposal or misuse.

[bookmark: _Toc5803298]4.3.  Survey Analysis. 
As justified in the methodology chapter, the survey was limited to 10 questions with ‘short and sweet’ surveys precipitating a higher completion percentile (SurveyMonkey, 2019). Predominantly conducted with closed-ended questions, the survey results provide quantifiable data for statistical analysis. The derivative data set has been comprehensively assessed through statistical analysis tools; Pearson’s r and chi-squared using IBM SPSS software. One singular demographic question has therefore been included to ensure a range of respondents by age rather than as a base of comparison. 

Pearson’s correlation ‘generally describes the effect that two or more phenomena occur together and therefore are linked’. However, it ‘does not imply causation’ (Statistics solutions, 2019). It can be used to test logical assumptions such as; higher concern for personal plastic footprint should linearly relate to higher environmental concern. The correlation score denotes the strength of the positive or negative correlation between 1 and -1, 1 being a perfect positive correlation and vice versa, otherwise known as the correlation coefficient, or r. The Sig. (2-tailed) is selected as the data set does not make it possible to assume a positive or negative correlation. N represents the frequency of response per bivariate question set out of the 100 survey results with SPSS assigning two asterisks indicative of statistical significance at p<0.01 and one asterisk at p<0.05. It must also be noted that an r value of, or close to zero represents no linear correlation but non-linear relationships may still exist.

The strongest correlation is between questions 2 and 4. With an r value of .604 and statistical significance of 0.000. The positive linear relationship suggests that those who wanted to reduce their personal contribution to plastic waste also expressed the greatest concern for plastic pollution in Pembrokeshire. What this indicates is a recognition of the overarching issue and a widespread personal desire to reduce impact.
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A second moderately significant relationship is between people’s desire to reduce their plastic footprint and their willingness to pay more for bioplastic substitutes. With a Pearson score of .437 and perfect statistical significance. The positive relationship highlights that as concern increases, so too does willingness to pay more.
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It would therefore be reasonable to assume a correlation between respondents who would be prepared to pay a premium for bioplastic substitutes and personal responsibility for the absorption of associated raised costs. However, an r value of -0.113 and p value of 0.262 indicates a weak and statistically insignificant relationship between the two variables. 81% of respondents suggested they would pay more for bioplastics yet only 24% felt that it SHOULD be the direct consumer who absorbs costs. In fact, only 12 of the 81 respondents who said they would be prepared to pay more believe it is the direct consumers responsibility to bear raised charges. 32% suggested government and 45% suggested businesses should be incurring elevated costs, highlighting cognitive dissonance between consumer voice and [image: ]consumer action. 

Interestingly, the second greatest correlation is between age and personal contribution to the plastic crisis with an r value of 0.561 statistically significant at p<0.01. Although the aim is to uncover collective consumer opinions rather than demographic prescription, this shows that older generations are either more responsible or more accepting of the fact they have directly contributed to the environmental plastic crisis. This would therefore be a significant point for further research in the study field.

[image: ]

Displayed in appendix 8.4., the extensive correlation table shows bivariate correlations between all question couples. Fascinatingly, most correlations return a weak or insignificant relationship. This emphasises the difficulty in generating a singular consumer consensus epitomised by a wide variance of opinionative responses. This perhaps indicates the necessity of demographic segmentation in further research.

The chi-squared nonparametric ‘goodness-of-fit’ test determines independence or association between two categorical variables otherwise referred to as cross-tabulation (Ling, 2008). The null hypothesis or conjecture aims to disprove correlations between bivariate data sets (Kenton, 2018). The following output window shows the chi-squared test between consumers desire to reduce single-use plastic consumption and willingness to pay more for substitutes.
[image: ]
[image: ]The value of the test statistic is 20.387 where p=.000. Since the p value is lower than SPSS’ significance level of a=0.05, it is possible to reject the null hypothesis, concluding that there is a significant association between desire to reduce single-use plastic waste and willingness to pay more to avoid it. The second output window shows the concern for plastic pollution locally and the effectiveness of the councils recycling procedures.

Since p is greater than SPSS accepted significance level of a=0.05, it is not possible to reject the null hypothesis. It must therefore be concluded that there is insufficient evidence to prove positivistic association between general concern for plastic pollution in Pembrokeshire and the effectiveness of Pembrokeshire County Council’s recycling procedures. It is possible this indicates that consumers do not associate blame for pollution with council inefficiencies. At local level, this potentially accentuates consumer belief that; plastic pollution is largely the shared fault of business and consumers, a compelling avenue for supplemental research. This is emphasised with just 20% suggesting recycling is an effective long-term solution. One final cross tabulation assesses age and known direct contribution to environmental plastic pollution.
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The value of the test statistic is 39.476. Since p is less than SPSS significance level of a=0.05, it is possible to reject the null hypothesis, further concluding that there is significant association between age and known contribution to plastic pollution.

Although quantitative results provide insight when evaluated in solitude, cross tabulation has exposed numerous areas for further research, thus proving difficulties in feasible generation of one holistic consumer consensus. Upon reflection of the process, demographic segmentation may have provided greater correlation due to generational variances in societal values, outlooks and norms. 

Despite these difficulties, the research does not refute the clear majority of secondary data where a rise in ethical consumerism is highlighted by 97% wanting to reduce plastic consumption and 81% claiming they are prepared to pay inflated prices. Although there is limited secondary research of a similar nature, a 2018 study by Brand Watch indicated that consumer concern for plastic waste has grown enormously. Tweets regarding the plastic crisis rose from 72,000 in January 2017 to 281,000 in January 2018 with a 56% increase in Google searches surrounding the topic in the same period (Joyce, 2018). Elena Polisano of Greenpeace suggests “what we’ve got to do is turn off the tap of plastic production” where “supermarkets need to reduce the amount of packaging they use” and “Government needs to step in and underpin voluntary commitments”, summarising a top down approach (Birch, 2018). This appears to corroborate consumer opinion where 68% feel local businesses could do more and 74% feel government intervention is necessary. The qualitative analysis that follows aims to uncover the flip side of the argument assessing business supply-side opinion.
[bookmark: _Toc5803299]4.4. Interview Findings – Qualitative.
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Axial coding of semi-structures interview transcripts has exposed several concordant patterns, associations and connections (Fisher, 2010). To support coding, transcribed interview responses, displayed in the appendices generated the word cloud above. In grounded theory, axial coding refers to the disaggregation of core themes. Relevant quotations have been divided apropos determined themes in the coding table below.
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[bookmark: _Toc5803300]4.5.  Interview Analysis.
Nowell et al. (2017) state thematic analysis is a ‘rigorous and methodical’ process for ‘identifying, analysing, organizing, describing and reporting themes’ in qualitative research. Braun and Clarke (2006) suggest this is a cyclical process attempting to delve beyond face value to uncover the intrinsic meaning or themes. Literal interpretations will be categorised per said themes and analysed against secondary theoretical underpinning and research.


4.5.1. Usage and Accessibility.
As anticipated, ambiguous responses surfaced encompassing the usage and adoption of bioplastics as a substitute. Iles and Martin (2013) accentuate the significance of accessibility amongst other ‘unconventional hurdles’ as primary hindrances to corporate bioplastic adoption. This proved a significant point throughout primary research with supply issues being a key prohibition of usage.

‘We do have a lot of plastic waste…that can’t be avoided through our suppliers (2)’

‘Our immediate suppliers don’t stock any (3)’

‘I would like my suppliers to be more mindful (1)’

‘Nisa, since being taken over by the co-op, do try to make product lines available for us. But being an independent retailer…things like milk and cheese come from one supplier and unfortunately, until they…change their packaging there…isn’t much we can do (4)’

This lack of top-down distribution further stresses insufficient production capabilities expressed in the literary overview. However, one interviewee advocates the use of bioplastics in the consumer packaging industry. 

‘We actually do use biodegradable take-away boxes, compostable take-away cups with compostable plastic lids (2)’

This supports statistics introduced in the literary overview, where 68% of bioplastics have applications in single-use packaging, yet bioplastics can only accommodate 0.63% of plastic consumption (European Bioplastics, 2018b). An adversary of bioplastics spoke plainly suggesting:

‘We don’t use any bioplastics…our whole ethos is believing that recycling is not the answer… we would prefer to provide no waste regardless if it’s good for the environment (1)’

This exemplifies ennoia where the speaker hints dubious assumptions circumscribing the benefits of biopolymers without direct statement. This is also representative of the environmentally conscientious demographic, cited as a possible limitation to the research in the methodology chapter. On the other hand, respondent 2, a trader presently endorsing bioplastics stated;

‘we want our customers and community to know we are making an effort (2)’

‘our next possible purchase will be renewable bamboo coffee cups with our own branding (2)’

Both businesses have environmental regard, however both perceive the effectiveness of bioplastics as a sustainable substitute differently. With enlightened self-interest in mind, this potentially symbolises financial ulterior motivation contrary to acclaimed pure environmental-concern. The very nature of profit seeking businesses must however integrate some degree of self-interest over altruism to remain a going concern which could be viewed as a limitation of bioplastic-associated costing. Disregarding supply influence, most businesses introduced some form of external pressure justifying continuous reliance upon single-use plastic.

‘we have limited leeway with what we can do ourselves. For example, we use [franchisers] branded plastic bags that are not biodegradable (4)’

‘due to the nature of the business, we do use a lot of single-use plastic here… I don’t think there are any substitute options at the moment (3)’

‘I had a visit from the environmental health who said I had to use plastic bags (3)’

Like the quantitative study, variance in response impedes the formation of business consensus and inaugurates yet further considerations of restrictive external pressures. This perhaps demonstrates the necessity of governmental intervention such as; bans upon plastic straws, drink stirrers, cotton buds, microbeads and plastic bottle deposit schemes (Hughes, 2018).

4.5.2. Cost.
With such governmental influences forcing ‘business to address their environmental impact’ (Biome Bioplastics, 2019b), it must be noted that there are very few examples of ‘biodegradable plastics being cost competitive’ with perhaps the exception of PLA (Molenveld et al., 2018). Cost emerged as a pivotal restricting factor in the literature review which is discussed by several interviewees. 

‘Unfortunately, there is a higher cost to us being environmentally friendly (2)’

‘biodegradable bags…would cost more than double what we pay now (4)’

‘we would probably have to split the cost to provide eco-friendly products and remain competitive (3)’

This highlights the notion that bioplastics in practice and perception are more expensive than conventional plastics to local business. Referring to Elkington’s TBL, this can significantly impact finances which also proved to be a significant theme across interviews.

‘Businesses are already down to the bone around here, especially over the winter months with it being so seasonal (4)’

‘we need to keep the balance right for our business and customers, even more so in this economic climate at present (2)’

‘we would…split the costs to provide eco-friendly products and remain competitive and in business (3)’

This attitude is reinforced by interviewees who suggested unanimously that larger organisations need to lead by example.

‘when you compare that with the likes of Tesco, they really should be doing more (1)’

‘the bigger companies should be doing more…we don’t have the same massive budgets to work with, particularly in the winter months (2)’

‘the bigger chains need to do more to follow suit (3)’

‘larger businesses are the ones who have the most resources to deal with the issue (4)’

This appears to be a view shared by consumers. When asked if businesses had embraced the plastic-free movement, many commended local business efforts suggesting;

‘so much more…could be done by the larger corporations (51)’

‘Could be better, especially the big national chains (24)’

‘not in the supermarkets (61)’

Contrary to this, a degree of hypocrisy was noticed when respondent 4 commended Nisa’s efforts stating:

‘whatever plastics the council will not take, Nisa take back free of charge and internally recycle into new products and packaging (4)’

UK environment secretary Michael Gove criticised large organisations ‘lack of urgency’ surrounding single-use plastics (Hughes, 2018). This feeling is summarised in a circumlocution used by participant 4 suggesting 

‘It’s too much of a large-scale issue to be dealt with bottom up (4)’

This feeling further substantiates the assumption that larger businesses tend to follow a compliance only approach. However, this removal of self-blame contradicts the overwhelming majority of literature which suggests top-down and bottom-up approaches are equally influential in tackling single-use plastic (PERC, 2018; WOI, 2019; UN, 2016).

4.5.3. Environment Focus.
The profit versus planet ethical argument, introduced in the literature review is significant to understand business activity. One unamibiguous theme throughout interviews was the recognition of plastic pollution in the area.

‘there is a lot, particularly in the summer on our beaches (1)’

‘plastic pollution in a problem in out village as in many other seaside places (2)’

‘Yes, sadly on our beaches from locals, tourists or washed up from further afield (3)’

‘I notice a lot in the area (4)’

This endorses consumer verdict, whereby 91% of survey respondents felt concern vis-à-vis
plastic pollution in Pembrokeshire. The challenge therefore is inspiring action against single-use plastics rather than promoting awareness. One respondent has taken significant action claiming;

‘the only thing single-use we provide is…brown paper bags (1)’

One respondent used a circumlocution deferring blame away from residents towards tourists. This attitude links to a limitation of the quantitative study that only residents were surveyed, somewhat disregarding the influence of high tourist influxes.

‘People who live in Pembrokeshire on the whole do care greatly about this beautiful county (3)’

‘We need to embrace and support the plastic-free movement as much as possible and educate the masses that visit in the summer months (3)’

Just one fifth of purchasers commended recycling as a functional, sustainable solution to plastic pollution. Despite this, when implemented correctly, recycling can significantly reduce pollution, demonstrated by Norway with 97% of disposable plastic reused due to monetised deposit schemes (Parker, 2018). Businesses appear to follow consumer credence that localised recycling is ineffective.

‘It is surprising…how much is not recyclable (1)’

‘The thinner plastics are not recyclable…which is a shame as we do get through a fair bit (2)’

‘The council will recycle but it is very costly to the business (3)’

‘We have to pay £3.50 per blue bag…so it isn’t cheap (4)’

Pembrokeshire County Council (2019b) charge £10.00 for a large mixed recycling bag and £26.64 for 1,100 litres of unrecyclable waste. It appears necessary reviewing both studies to reconceive UK procedures to incentivise, rather than financially discourage recycling of existing plastic waste as a counter-pollutive measure.



4.5.4. Consumers.
The underpinning hypothesis of the study substantiates business perceptions of their customer base. When asked if customers ‘care’ about the plastic-free movement, a majority felt their customers did to an extent.

‘our regular customers really care about the environment and price is a secondary issue (1)’

‘It is becoming more of a conversation and yes people do care (2)’

‘People who live in Pembrokeshire on the whole do care greatly about this beautiful county (3)’

However, all interviewees were sceptical as to whether consumer mindfulness translated into willingness to pay more. It must be noted that Wales is ranked second lowest in the UK prosperity map which, through analysis of Duesenberry’s model may explain this view (Barclays, 2018).

‘I think if you offered normal plastic bags for 10p and bioplastic bags for 20p, 99% of people would go with the cheaper option (2)’

‘five maybe ten percent tops…it’s getting to be a case of convenience over cost (4)’

‘Whether that translates into people paying more or boycotting plastics is another story (3)’

‘Some people do but a lot are purely price driven. (1)’

This business perception directly refutes consumer-based research which indicated that 81% would pay more. Despite this, quantitative analysis also uncovered that only 15% of those claiming they would pay more, felt that it was their responsibility, which perhaps supports business view of consumer cynicism. There is limited secondary research in this area, however a recent German study found just 12% of consumers had consciously paid more for bioplastic where both options were available (Blessing and Klein, 2017).



4.6. [bookmark: _Toc5803301]Qualitative Themes.

· All businesses cited supply issues as a key restriction upon bioplastic adoption.
· Legislation, economies of scale, internal hierarchal power-distance and the nature of business are cited as limitations to bioplastic uptake.
· All applicable businesses suggested bioplastics do or will cost more to them.
· Most businesses mentioned internal financial restrictions and winter seasonality as considerations when appraising bioplastic adoption.
· All local businesses suggested larger chains with greater resources are more culpable for the continued application of single-use plastic.
· All businesses recognised plastic pollution in their immediate environment with significant emphasis on ocean-bound pollution.
· All businesses stated cost or material restrictions were limitations of local recycling process.
· 3 of 4 businesses perceive their consumers ‘care’ about the environment and plastic-free movement.
· All businesses discern price to be of higher prominence in consumer purchase decisions than environmental ramifications.

4.7. [bookmark: _Toc5803302]Reflection.

Both quantitative and qualitative methods generated highly valuable primary reference material. The participant consent form, used in the interview process and survey abstract proved of significant value at communicating the intent of the research and as a result, no ethical issues arose during the data collection process for either study. 
[bookmark: _Toc5803303]5.0.  Conclusions. 
The research foci sought to unpick bivariate phenomena backing business and consumer opinion of biopolymers. Both complimentary studies returned captivating results whilst introducing a significant number of secondary considerations. It appears that the harmonious consensus terminates post initial recognition of plastic pollution and the necessity of imminent change. Where dissonance occurs surrounds the sustainability of bioplastics as beneficial single-use replacements, substantiating the phenomenon as more complex than simply the discipline of corporate social responsibility and ethical consumerism. Consequently, it is necessary to revisit the foundational questions surrounding the hypothesis to conclude:

1. Are ‘bioplastics’ a sustainable successor to conventional single-use plastics?
2. How substantial is the plastic crisis at a; global, national and local level?
3. Do businesses and consumers have regard for their plastic footprint and is there a conflict of interests?
4. Do cost savings preside over environmental ramifications of single-use, disposable plastics for both businesses and consumers?
5. How culpable are businesses and consumers for the accelerating creation and application of plastics?

Secondary analysis uncovered the vast scale of the global plastic crisis and the restrictions upon the preventative implementation of bioplastics. Through analysing statistics and current data in conjunction with consumer behavioural models and ethical theory, the review uncovered the contextual undertone of the crisis. It emerged that there has been an increase in; knowledge of the issue, ethical consumerism, and biopolymer production. However; substandard technology and production capabilities, laboured business adoption, limited consumer action and cost implications have confined the success of the revolutionary technology. These trends largely corroborate with primary findings.

Correlations within broader questioning provides a general insight into public perception. Three recurring themes transpired through both sets of data: Larger businesses need to be more pro-environment in their approach to single-use plastic, government intervention at multitudinous levels is required pressuring cooperation and local recycling is not effective to counteract large scale plastic pollution. This embodies clear concurrence that discretionary bottom-up movements must be augmented with top-down infrastructural changes.

Face value preponderant consumer responses exhibit a common premonition of environmental destruction. Unaccompanied analysis of certain questions reveals a mindful population supportive of legislative change and a willingness to pay more to reduce plastic footprint. However, deeper investigational analysis using SPSS software supports business pessimism that consumer voice dissipates before action. This encompasses what is known as the bystander effect with widespread support for the cause but a prohibiting belief that someone else will take responsibility. The bystander effect can also be used to assess business self-disencumbrance. An acceptance of the overarching sentiment coupled with an inherent feeling of insignificance by comparison to larger organisations and legislative influence.

In relation to the prevalent subject topic, several dissimilarities between businesses and consumers have been established. Businesses overall felt they were doing everything within their power to embrace plastic-free movements where applicable, yet 68% of their customer base felt they could do more and a further 45% felt they should be held accountable for raised costs. Similarly, 81% of consumers stated intent to pay more for bioplastic substitutes, yet businesses overwhelmingly felt this was unsubstantiated in practise. This conflicting opinion highlights mutual blame for the recognised issue.

[image: ]The nature of the study means key influences of bioplastic adoption can also be key limitations when not implemented correctly. It is conceptually easier to grasp through visualisation in the hexagonal analysis system below.

The key driver’s derivative of the research indicates the six extremities of the diagram. To successfully integrate biopolymers as a replacement to conventional plastics the six interdependent and interrelated themes have emerged:

1. Legislation and regulatory measures of higher significance than vague targets and insignificant plastic bag taxes are necessary.
2. The availability and substitutability of biopolymer technology must be able to directly replace conventional plastics in a cost-effective and widespread manner. This is currently a key limitation as established in primary and secondary research.
3. Businesses must be aware of bioplastics in supply and production.
4. Businesses must be willing to adopt biopolymers as replacements.
5. Consumers must be aware of the overall issue and the environmental benefits of bioplastics as opposed to conventional plastics.
6. Consumers must be willing to adopt bioplastic without the emphasis of price differences.

The blue central polygon depicts the present findings of this research paper. It has emerged that awareness of the issue in both businesses and consumers is high yet activism is significantly lower due to the aforementioned reasons. Legislative changes are on the rise but despite this, minimal impact policies such as 5p bag tax does not have the same magnitude as restrictive measures and reimagined recycling procedures. Finally, to be a commercially viable replacement, current technologies in bioplastics must improve to meet requirements.

It is worth noting that the diversity of responses, although prohibiting the formation of consensus, may not be a negative concept. The paper itself is solely weighted toward bioplastic as a successor to conventional plastic as a counter-pollutive measure. Yet, several contradictory but equally influential and environmentally beneficial alternative strategies have been addressed including; zero-waste, 100% recycling of conventional plastic and boycotting polymers altogether.

Acknowledgement must be given to the numerous limitations impeding the credibility of the study. Ever-advancing bioplastic technology, regulation and debate means emergent reference material, of which a plethora has surfaced since the onset of this project, outdates sources continuously. That said, the paramount restriction to the study is scope. An inhibitory word count and time frame supresses the depth of the large-scale phenomenological research. A greater sample size would better represent general opinion, nonetheless, previously recognised tourism influxes negate the validity of outputs. 

[bookmark: _Toc5803304]6.0.  Recommendations for Further Research.
The contemporary nature and paradigm of study invites endless routes for further research, of which a number have been mentioned at various intervals in the body of this paper. The overriding recommendation for any successive research would be demographic segmentation to account for any fundamental generational opinionative variance. To further this, gender analysis may also return incongruent results when analysed through ethical theory such as Gilligan’s feminist ethics. 

Secondly, although seemingly the perfect locale due to its coastal setting, further geographical research outside of Tenby would be recommended. This is primarily due to the annual tourist influx fifty times that of the residential populous which has obviously had significant impact on statistical results. Comparative regional analysis could also determine further socio-economic limitations to the uptake of more costly biopolymers.

Thirdly, a larger sample size of both businesses and consumers would allow for greater validity when generating a consensus. In particular, a greater range and quantity of interview respondents and the inclusion of larger businesses which were targeted as being more culpable. This may provide clearer results when trying to compare bivariate data sets and eliminate or reduce the statistical significance of anomalies.
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Start of Recording - 0.00.

¥Hi %459+, Tharks again fo your gencrous nput to my local research.
‘The interview shouldn't tske more han 15 minutes and ol rsuls will
remain anomymous. Basicaly, you'r not going t be diretly refrenced.
inthe work, but your opinions il asist the formation of a ocal
consensus. | introduced the study topc o you trough Facsbook.
Messenger,so shall we getsaried o do you necd me t cxplai any more
af the sy

No. o, go for it

0K so iy, doss your business ulise any eco-Hendly substitis,
such a5 paper bags o biopasticsinstead of conventional plastis?”

“The shop i gettng busier althe tine. We encourage our customers 0
bring their wn containes in for eveything, howeser, we do provide
paper bags fo dricd goods For any of our reilabe iguids,you have t0
bring n a container a we don’ provide them. We 7y to encourage re-use
s much as posible. | ave had 2 customers i this week who have told
me that hrough using the shop they have signifcanty cut her household
rubbich. We don't use any bisplastics that | am aware ofand he only
thing ‘single-use hat we supply s the brown paper bags."

“Fantasc, can you give me some examples of poducs you encourage
bringing in conainers for?

Yes, most ofthem. You have o bring a contaner i for: hand wash,
Shampoo, conditione, o gel, vinegar, washing up iquid,toile
cleaner, laundry liguid, washing conditioner, home and garden saniizer
andso on...”

e e
business?”

erm...guess our whole ethos s beleving thatrecycling s not the
answer. Bestno 10 have i, plastic | mean, i the first place. However,
Uhat sid, i we do have it we recycle where passible which it often, It s
suprising though how muchis notrecyclable.”

“Ave you aware of any further oco-iendly changes you sould make? The
‘xample I have been using for ofherinerviews i compestable plasic
coffeecup lids."

Wellwe don’serve any coffe so that would's apply 1o s but
personally L ave reused my own coffe cup evry single day fo the ive
s years I've owned i that's a ot of cups. 4 1 said bfore, we would
preer to provide no waste regardles f ' good fo the nvironment or
noi. Even the paper bags we use imolve cuttng down trees b s go 10
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‘be better and more sustainable than plastic ones. Particularly now there’s
s pence bag tax thing going on.”

“That's good fo hear, more people necd f tak tht approsch ik bt it
fsn'tincenivised cnough. Greges now have anoffe where you pay £2 for
areusable lask,get  foe coffoe included worth £1.80 and 20p offcach
ik thereaier More companics nced to do that I think. The big chains
Hike Starbucks charge nealy welve quid for one.. | can't got my head
arcund it because i incroases brand loyaly and acs as fre advertising.
From my survey, most pople have said hat t s th bigger busincsses
that need 0 do more.”

"N yes I completly agree. There is only 50 much of an impacta small
Shop ik this can hae unles t takes off | guess. As you can seei i ust a
small marke sill a the moment. When you compare that with the lkes of
Tesco, theyrealy should be doing more.”

“Every input helps though, specialy locally! Do you natice a ot f
plasti polution i thearea?”

“Ves thre isa lo.partcularly inthe sunmer on our beaches. s a
shame, most o he tourists wha come Rere don’thave he same respect |
don't hik. Well, thatand suffwashing up from fther away b there
't muchyou can do about that. The councl ave started ptting those.
A frame...A-board things around with he lite pickers and bags and all
o the baches. 1 gues for he eversday person st walking past, there
realy isn't much of an incentveto do i

“Veah,  guess you're rightsome of e cafs could offe coffes o
discountsto incentivise it 1 gues, but thethat puts them out of pocket.
15 guite  tough one for smale busineses s0 uaybe th councl hould
provide a budget? Just anidea... Amyway... This might sound lke
stupid question given the nature ofyour shop,but [ will sk it amyway as |
willn all my nterviews.. Do you think you've cmbraced th Plastic-
Free Tenby initiaive?”

“Ves, Lopend the shop ha-ha. | could't siand the wast I was
enerating, ust my own shopping was unbelievable how much plasic
aste I created, Nowadays verything comes wrapped insome sort of
plastc though and ke 1said s crazy how much of it sou can't actually
recyele. think even if you swap al of it for plant plastics people willler
more thinking it wil st disappear.

“Wanld you be prepared o increase your overhcads by investing in
bioplastic packaging?”

“Well any wase s waste | guess regardies of it being composiable or
whateer. I'm not completely convinced by bioplasic. You read a lot
bout the ncerainty o s beneis. The rason | apened the shop s 1o
ptemis A PR S s aripaie i




image83.jpeg
Interviewer.

Respondent |

Interviewsr

Respondent |

Interviewer

Respondent |

aterviewer.

Respondent |

Interviewer

generate is paper bags. So, | guess to answer the question, no, I won't be.
investingin bioplastic packaging any time soon.

“Thers is a It of speculfion and rescarch o be done from what [ have
sead, bt th geners]consensus i ht it s 8 posiive move away from

ordinary plastics. One bencfi forcxample s liminating the use of fossl
fucl s an ingredint in plastis such as PLA. PLA is Plylactic cid, he
st common bioplastic and s completely compstable and bio-based."

sl doesn't convince me, i might be composiable but why not avoid
waste al together where possibi?”

T ses your pont. Would you sy thee was room foryou f improve your
contrbution 08 lasic fee Pembrleshire?”

“There isalways room o improve, | wouldlike my suppliers to be more
mindful, ut tha's a it far-etched a he moment a the shop i only
mall”

Do you hiak local peopl care for things ike your shop, and plastic-free
statusin general?”

“Some people do but ot are purely price diven. We are offen no hat
expensive butpeople seem to think we are and don't come in. 1 guess it
has 1o do with comvenience t00. The shap i very small 50 there are limits
1o what I canstoc.for mast people it would b easie 0 jus g0 10 he
supermartes and ge eversthing i one 20, I | can change the mind-set of
afew Tenbyisa small place and people do talkso hopefully it Il et the
ball rllng.”

Do you thiak customers would be prepared o pay more gencrally
speaking for plastc-rse products? [ only ask because my secondary
ceseszch has ndicsed th aiermativs to plstc tend 0 be more.
expensive”

“dgain, some people will Some of ur regular cusiomers really care
about the sironment and price s a secondary isse. | 7y and be s
comperitve s possble but ' notcasy being a small business you
cannot bulk buy ik our other high sree rends. They ae the ones who
Should be bringing about he changes.”

“Thask you so much fo your time, ha' e end of the questons from.
me! You nput wil rally help my rescarch. Ifyou're inerestcd in secing
the fnished paper then please e me know via email. | hink you've got
g

‘End of Recording - 07.02.
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Siart of Racuriiing — 190,
“Good aflernoon #+¥, 50 s you know | have communicaied with you
what the resesechprojec cntails via exuail. Do you have say quesions
about what | am rescarching before we sar?”

st one. When you emailed me you menioned ‘cognitive

dissonance”. What doesthat mean?”

* “Cognitve simply mesns mental o thought processand dissonance

refers to 2 gap or contradicory belie. n th coniext ofthe rescarch [
have usedth term cognitive dissonance to expres the hypothesis that
businesses and consumers percive bioplastic uses differenty. In
essence. .| eleve consumers want o see bioplastics used mare ofen
and busincsscs don't want o paythe prics diffrence 1o use them.
Does that make it any clearr for you?”

Akl ight,yes hatclears it up thank you.”

| “Sweet.So,frsly, do you curreaily se any cco-fendly subsiies

for single-use plastics? This could be paper bags instcad of plastic
ones or bioplasis?”

| “Yes, we actually do us biodegradable take-away boxes, composiable

take vy cups wth compostable plastc lds, paper straws, paper
bags over plasti wherever posible and make @ conscious effort o be
exnironmentallyfiendly with our uying of prodcts tosel alo.
Unfortunately bing a busines that makes and sels food, e do have
ot ofplasti wase 0o because it used a ot the ndustry for
packaging. Thatcan'tbe avaided throgh owr suppliers I'm afvaid
We alsouse plastic film wrap o protct ou produce. This s just 1o
make sure e are stayin vithin the food safety and hygiene regs.

Do you fnd buying environmentally-frendly is more expensive for

the producs you just mentioned?”

| “Unfornunately there is a highe cost 0 us being ensironmentaly

Jriendly. B, for us, is an casycost o overcome as looking afer our
“plae s by far more importantand costs eventualy improve. 1 don's
think many customers even naice the diffrence.

“What do you mean by costs cventualy mprove?”

| “Wellwe have noticed oursupplir'sprices dropping fo hings like

our biodegradabe plastc i which s  good sign. Not by much but
there 't as much of a gap anymore betveen the ones we use and
regular lids. 2 or 3 years back the diffrence was guite considerable
butwe stll sed them then t00. Beng a seaside cafd we want our
customers and commnity o know that we are making an efor o be
sustainable in that respect.”
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“That's actually quite interesting. That matches what | have found in
my ider sescarch foo. So you mentioned that you do sl us a fir bit
of single-use plasic given the nature o the business. How effecive
are you and your stafT t recyeling whatever single-use plastics you do
use and do you atibute his o your intemalprocessesor the councls
recyclng program?”

“Lhink our recycling s effecive Al vecyeling frs and foremost
begins witheducaton. I i hen up 0 us as individuals 0 implement
ood recyeling pracices and hope hat our eforis are continied
dhrough effcive council.1 push everyone her to tink about what
they are throving avay. Mostofthe packaging says on it hether it i
recyclable or not s there realyaren't any excuses. We don'tofen
change what we buy in and much of the packaging s the same ook
i, week out It has become more ofa routine. The thiner plastis are
ot recyelable round here though which s  shame as e do get
dhrough a ai bt of .

Do you have your sights st on any futhe cco-Fiendly switches?

Our nest possible urchase vl e renewable bamboo coffe cups
with our own branding and 1 ry 1o incorporate a wate botle
somewhere into our aperation nsead of sigle-use plastic. There are.
always changes to be made but we can only do it f it works ina
business respect.”

“Veah, there’s no ot doin al the switches i it bam the busingse.
Do you thik plastic polluion i noticcabl in your area?

“Unfortunately, ye. Plasii pollion s problem in our vllage as n
many othe scaside places. Ourvllagrs collect all he debrs they
an‘when visiin the beach and hope the appropriate uthoriies will
Jollow upand recycle i Most o the residens here are elderly though
b willpck up the odd bt here and there.”

“Well a leat people a doing something! Would you say a5
business you have embraced theplasti-fre Tenby niitive?

“We are cerainly on the right path with regards 0 going plasic free
bt st remain diigentand open minded as so much more is
possble. As I was saying about the bamboo cups and o on. Whatever
changes we can make we wil,bu quite & ot s down 10 our larger
supplicrs ke Andrew Rees and Brakes."

“Wonld you be prepared o absorb the igher costs by investing in
more co-ieadly pckaging o would you e your costs o
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‘the long run. If you make it a matter of law then people and businesses

will have 0 comply: fyou removethe lement of hoice it s the

hole sitation more positve but thats probably wishfl thinking."”
‘End of Recording - 08:13.
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Respondent 2. | "t present, we would be prepared to increase our overheads to make
Jither improvements but ed io kep the balance right for our
usiness and customers even more s i his cconamie clmate i
presen.Like I said though, most of it is down t0 our suppliers. It i
ot avalable 1o us from them wesimply can'tbuy i, it s as simple as
that "

Tnferviewsr. s ther roum f improve your contibuton o ¢ plsic-fee
Pembrokeshir o s this ot  viable option for you

Respondent 2. | “There i abways raom o improve in any business As I said, we are
looking a water botles and bamboa cups. 1 think we currenly do as
mich as we can. We give out paper bags wherever possible. We do
stll have plastic bags, some ofthe tems i the shop are heavy and.
would just break the paper ones you see. Wealso have thefumiture
Shop a few doors up. But we do charge 10p for tem and donate t 10
theai ambulance and RNLI charites. We don'thave 0 do thatyet
cither but it acts s a deterrent. Think te bigger companiss should be
doing more... we don'thave th same mascive budgets o wark with,
paricularly inthe wiier months.”

Inferviewsr. | “That'sa good thing! Most companies ten fo do the bare minimum. |
hink L read somewhere that thy are putting he Sp charge wp 1o 10p
and extending it 1 smalle businesees 00 50 you't ane sep shead of
the game. Do you think the public car about going plasti-frc in
Pembrokeshire?

Respondent 2. | I i becoming mare of a conversation and yes peaple do care bt
actionsspeak louder than words. | hink i you offred normal plastic
bags for 10p and bioplastic bags for 20p. 99% of people would g0
withthecheaper opton.

Tnferviewsr. | “Last quesion from me. Do you tink your cusiomers would pay &
higher pricefo plastc-free products?”

Respondent .| “Withregards i our clientele there is a defiit divide between how
the genepaions hink. The olde generation ae verfrugal, make do
and wouldn't necessarily use as many single use plastic things. The
middle are more open to change but need o act more and the younger
eneraton are more avware bt lack the finances to embrace uly.
Fanilesare abways rying to eep costs down navdays. On the
whole I would ay no probably not.

Interviewer. “Thask you for your ime. Some very nsightul and uscful rsponses.
Do you have any further questions o comments for me?”

Respondent .| “Not a problem, glad  be o help Olle. One final comment
regarding the last question.. Pehaps if we make it a governmental
hange as with charging for plastc bags, we may al beprepared o
 ip i e s o oot st 80 S e G phns
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‘Start of Recording - 0.00.

“Good Afteroan ###++44. Now [ understad your business
operates i the car sector and you have prosedures and standards
that you've go o fllov, o, soms of these questions may not
apply 0 you, but your responses ar uscfl egardies. L am
Inteviewing owners and managers ofa range o different
businesses to 2y and gt 8 variod range of anewers. Do you know
i yon use any coo-Fiendly substutesfor sngle-use plasics?”

“Ldon'sthink so, ther are certanly none that | am aware of off
thetop of my head As ousay, we work i the healheare sector
50-we have o berealy careful with who we use a3 suppliers and
hat e by, Some of the residens require more réatmen than
others and some of the things weuse like cannulasare a bio-
hazard e use and et incinerted i these yllow .

“That's understandable, how ofective is yourorganisation t
recycling the single-use plastis you do use?”

“Unfortunately, du o the nature of the usiness, we do use a ot
ofsingle-useplasic here. For example PP.E. which s short for
personal protecive equipment i all recyeled afe use. That
incudes th single us plastic aprons we ue fr showering
resdens. Some tems ke Ljust said howevr can't be recycled.
and instad gt disposed of v incineration due 1 their
hazandous ature. t s just the nature of the business I'm afvaid.”

S0, rogading the plasics ha you do ecyele, would you suggest
the effctveness s du to internal processs o th councl?”

L would suggestt s mainly due o internal processes again with
thesafey and disposal sandards we have to mainiain n he care
sccto. The council will recyele bu t s verycosdly 1o the
business.”

“Are you aware of any sco-rendly substiutes you could use? Lo
bioplasics”

“No, L don's thinkthere ae any substiuie options a the moment.
s 'wassaying aboutour supliersthee ustaren't the
replacemens available on the market et forus. Maybe one day
therewillbe. Widhthe medical equipmen:that we incinerate, it
would't make a diffrence vhether itas plant based or not as it
all getsdisposed of i the same way."

Sa outside of wark, do you rssognie plstc poluion n the
“Ves,sadly on our beaches, some from locals, touriss or washed.
Prprdepdatpompougny popreadeai i
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plastic cups and fast food packaging. It doesn 't make any sense as
theciic amenity cntre i terlly acrossthe road.

S, you have mentionad i s diffiult for you o go plasic-fres or
ke any changed withrogard to yous plastic consumpion.
‘Wht do you make ofthe Plstc-Free Teaby? initiaive in o
brosder context? -

L hink Plastic-Pree Tenby s fanastic. All he smalle busineses
are promoting and changin ther atitudes. Unfortunately, the
bigger chains e 10 do more o follow suit. | would choose an
cco-fiendlycoffee shop everytime. | know they can ofien be mare
expensive but ot by that much. 1 would happily pay a quid more
Jora coffe that st having such a negative impact on the
enironment. Most o it s i how i's disposed of though. If ou
recyeleplasti that's aleady in se o it can be usd agai, then |
can'see the problem in that”

“Hiypothetically, would you be prepared o take on exira coss if
there wese emvizonmentaly friendly plasic substutes svaiable
0 yourbusines, or would you pas these cass 0 fo your

A we use 50 mch plastic we would probably have to spit he
costs 1 provide eco-fiendly productsand remain competiive and.
i business. So much o i gers sed once and hrown away and we
et hrogh a ot ofsingle use tems, ot st plastic. One example
s he wound dressing kit and strie soluion sachets As the
resdens ae ofien ot very mobile and guit ral theyare offen
subject 1o flle which we havetotrat. The costs all add up and
e noice it nov, e alone ith more expensive options.”

“Funily enough, healhears s curendy one o the largest.
applicaions of bioplastics. Morealong the ines of prosthetics and
T'm ot sure how eadily available it i intems ofsupplirs but s
ther room fo improvemen i your contrbuton o plastc-frec
Pembrokeshie st present?”

“Given that our immediae suppliers don' stock any, and e,
don't gt informed o their changes, | don’ think it would be @
viableaption for us at the mament. Maybe the haltheare board
will tat roling it out in the nar fture, butunil hat happens,
we can't make any changes owselves.

Do you ik consumes in gencra in Perbrokeshirscars dbout
soing plasti frec?”
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“People who live in Pembrokeshire on the whole do care greatly
about this beautl couny. So, I would sy going plastic re is
important fo a lo of cizens. | noice this invarious posis on
Facebook groups such as ‘Pembrokeshie, 1 Love I’ and Tenby
o Time'. Obviously some care more than othes bus on the
hol  think people do care. Whether that ranlates into people
paying more or boycoring plastis is another story bu the ntent
s defnitly there.”

| T used a coupl of those Facsboal groups o distrbuts my survey

actually and it did have quitc a good response. Do you think then

that customers would be prepared f pay & premium price for
plasti-fee products?”

| “No L hink alotof people say they do but  beleve costs should
e splitbetween consumers and the business. It would be unfair if
‘one party had 1o accept all of the costs. It s relevant 0 some
businesses but ot all of them, until sustainable plasics can
directly and cheaply replace norma plastics I don't think they
will have much of a lace in healtheare.”

| “Thasks for you responses. Do you have any comments or
questions?”

| “We need 0 save s planet o, 0 any contibution o being
plastc fre s a good thing. We rely on tourism in the ara 50 e
need 10 embrace and support he plasti fee” movement as much
s passible and educate the masss that visit n the summer
months.”

‘End of Recording - 05.58.
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Hi, thanks for taking the time to help me with my research. The
interview shouldn’t take too much of your time and your
responses are useful to me, even if you feel like they don’t apply
t0 your business. T communicated with you before through email a
litle bit of the background to the research and what it T am
trying to uncover. So, does your business currently use any eco-
friendly substitutes for single-use plastic items?”

“Seeing as we come under the NISA and Post Office businesses,
we have limited leeway with what we can do ourselves. For
example, we use branded plastic bags that are not biodegradable
and most of our lines are packaged in plastic. However, that said,
Ido offer paper bags 100 to those who want them. They just aren’t
as sturdy so most people would rather pay the 5 pence.”

“Do you notice any price differences compared with conventional
plastics?”

“Yes, there are a few lines of products which we don’t currently
stock. If were to buy into biodegradable bags myself, it would
cost a lot more, like more than double what we pay now. We live
in a small town with quite an elderly population who are quite
cost conscientious. 1 don't think theyd be prepared to pay more
Just because it’s better for the environment.”

“Interesting, so regarding the plastic that you do use, how
effective s your business at recycling? And, would you say this is
due to internal processes, or...”

“..L..I think we are very good at recycling on the whole. All
cardboard and plastics hat the council will take we do recycle.
We have to pay £3.50 per blue bag to do this, so it isn't cheap
with quite large deliveries. Another good thing is that whatever
plastics the council will not take, NISA take back free of charge
and internally recycle into new products and packaging which I
think is a great thing. I do find myself sorting through the bins
though where some members of staff either just don’t think or
can’t be bothered to recycle, even though the bins are right next
10 cach other, so there isn't really an excuse for it."

“That sounds like a good process NISA have, definitely a new one
to me! Do you know of...or have you researched rather, for any
farther changes or swaps you could make to reduce your plastic.
usage?”
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“Yes, there are things available but it does cost an awful lot
more. I think NISA, since being taken over by the CO-OP, do try
1o make product lines available for us. But being an independent
retailer, we do source our own local produce lines t00. So, things.
like milk and cheese come from one supplier and unfortunately,
until they want to change their packaging there just isn't much we
can do about it I have given out re-usable hessian bags to my
regular customers on 2 occasions now off my own back, 1 just
don’t think people care as much as they should. The first 18
‘months of this Sp bag tax being introduced really reduced the
numbers of bags I was giving out. For some reason, people would
rather struggle with their weekly shop than pay extra, but now I'm
noticing people don’t care about paying the 5p anymore.
Customers seemed to think the bags were free for me when they
cost about twenty quid for a thousand. Some people actually get
quite aggy about having to pay extra for a bag, but I'm not paying
a two thousand pound fine. Businesses are already down to the
bone [financially] around here, especially over the winter months
with it being 5o seasonal.”

“Oh, that's interesting so you think people are getting to accept
the Sp charge bags and slip back to using them anyway? Do you
notice plastic pollution in the area like litering?

“I think now it's not such a new thing yes. At the end of the day,
if someone has come in and spent fity, sixty, seventy pounds on
shopping, what’s 3p for a bag to save doing loads of trips? It's a
convenience thing over a price or environment thing now. And,
yes. Inotice alot in the area. Unfortunately, some people come in
‘and buy things and just throw it away on the walk home, like
drink cans and crisp packets. There aren’t enough bins around o
put rubbish in.”

“Interestingly, 48% of my survey respondents admitted to
knowingly litering. Would you say you have embraced the
plastic-free Tenby initative, if you are familiar with it?”

“Idon’t think we have really changed anything because of Tenby-
Jfree. I'd like to think we have always been conscious about our
waste. Like the recyeling thing. I could just throw it all in the
black sacks and save myself the time and money. That said, there
are things we could do better but again its pressures from NISA
and Post Office to use their products and a get what your given
kind of attitude to packaging.”

“That's an interesting phrase, get what you're given packaging. If
it was an option for you, would you be prepared to increase your
overheads to use bioplastic subsitutes or would you pass the costs
on to customers?”
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Respondent 4.

“Ah, err, probably, yes, yeah I would take on extra costs if it
didn't cripple the business. We've got a NISA trade show next
week and supposedy they re introducing biodegradable bags. I
Jjust don’t think people really care on the whole. You can tell that
‘with how much cling film and kitchen roll people get through. For
a small shop we sell tonnes of the stuff”

Interviewer.

“So, many of these questions are quite similar but all directly link
to 3 customer survey I did about fwo months ago now. Do you
think that there is room to reduce your plastic footprint personally
and as a business?"

Respondent 4.

think there is always going o be room to improve until the
issue is resolved. It's too much of a large-scale issue to be dealt
with bottom up. I understand the, everyone doing their bit and all
but suppliers and larger businesses are the ones who have the
most resources to deal with the issue and until they start changing
their ways there isn’t much we can really do about it as individual
Shops other than the basics of recycling and trying to cut back
where we can.”

Interviewer.

“Do you think consumers in Pembrokeshire care about going
plastic free?”

Respondent 4.

“five percent maybe ten percent tops. Some do genuinely care,
Some want o care, some can't afford 1o care, some pretend to
care and most just don’t care. Like with the plastic bags we were
talking about, it getting 10 be a case of convenience over cost
now. 4 lot of people talk the talk but people are tight nowadays.
That's the reason why Aldi and Lidl do so well.”

Interviewer.

“Do you think customers would be prepared to fork out more for
plastic-free packaging on the same products?”

Respondent 4.

“dgain, a very small proportion of customers yes. I used o sell
all my fruit and veg loose to avoid the unnecessary plastic
wrapping then provide paper bags to put them in. That worked
quite well, until I had a visit from the environmental health who
said I had 10 use plastic bags, even though I had the proper spray
ete. But they were concerned about cross contamination for some.
reason so I had to go back to plastic again. It’s like fighting an
uphill battle.”

Interviewer.

I suppose that's why plastic is so widely used really. Itis a shame
when you're frying to do your bit though! Well, thank you for
‘your time! Do you have any further comments or questions?”

Respondent 4.

jo I don’t think so! Thanks.”

End of Recording - 06.12.
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Heightened ethical consumerism has resulted from an onslaught of negative
media relating to plastic consumption. Large MNC'’s such as those companies
displayed above are slowly adopting bioplastics to meet consumer demand.
However, businesses alone cannot reverse the plastic crisis, hence, the
following section focuses on consumer behaviour.
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o The Focus...

Heightened ethical consumption has resulted from an onslaught of
negative media relating to plastic consumption. Large MNC's like the
companies displayed above are slowly adopting this strategy.
Business alone cannot reverse the plastic crisis, hence, the next
section focuses on consumer behaviour and bioplastic adoption.
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The growth of ethical consumer behaviour has facilitated a rising demand, to the
extent where production capacity of bioplastics is insufficient to meet demand.
This void in supply has provided an opportunity for mass growth of the
bioplastic industry. The following sections will analyse how these global trends
compare to localised research.
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The Focus...

The growth of ethical consumer behaviour has facilitated a rising
demand to the point where production capacity of bioplastics is
insufficient. This void in supply and demand has provided an
opportunity for mass growth of the bioplastic industry. The following
sections will analyse how these global trends compare to localised
research.
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The focus...

International regulatory cohesion surrounding single-use plastic has
paved the way for bioplastics. Coupled with the rise of ethical
consumerism, business adoption of bioplastics should theoretically
rise. This will be assessed at a local level in the following section.
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