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[bookmark: _Toc41317445]Executive Summary
Drawing back to the first assignment, we had learned that organisations which implement the traditional ‘Circular Flow Model’ (a fundamental and visual representation of how the economy functions) mainly focus their efforts upon economic performance and profit maximisation, with little regard for the environment. As outputs are created (products), residuals are also formulated with them as a bi-product, typically causing unsustainable and hazardous externalities/residuals, negatively impacting quality of life and the environment. These externalities convey just how flawed the economic model is (Callan & Thomas, 2013; Coelli, Lauwers & Van Huylenbroeck, 2007; Kneese et al., 1970). This can be directly linked to the plastic bag industry, as 2 million single-use carrier-bags are brought each minute (BFB, 2020; Excell, 2019; Herring, 2017). 
As the corpus number of plastic bags are wasted by society, sewers are clogged, wildlife is affected and landfills become overflowed, traveling into our oceans. As the plastic bags degrade within the oceans and water streams, microplastics are dispersed, becoming ingested by marine life, and contaminating the fish that society eats, costing the nation’s health services Billions in capital. Many global governments have presented solutions based on the risks, benefits, and costs, in the form of a plastic bag tax. However, an added 10 Pence/15 Cents fee has not changed the behaviour and the externalities continue to grow. This has led countries such as Kenya to completely ban the use of plastic bags, resulting in direct and indirect job losses whilst, however, increasing environmentally based benefits and simultaneously decreasing potential damage to local businesses, agriculture and marine life, displaying the Kenyan government’s trade-off, favouring the environment over economic performance. 
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1.0 [bookmark: _Toc41317446][image: Huge amount of prey-sized microplastics in ocean fish nurseries]Introduction
‘The problems that exist in the world today cannot be solved by the level of thinking that created them.’ – (Albert Einstein, cited in Prensky, 2009).

This statement made by A. Einstein, if applied to current environmental business practices, accurately depicts the level of unsustainable thinking made by corporate leadership and their need to change for the future wellbeing of the environment and its inhabitants (Vergragt, Akenji & Dewick, 2014; Callan & Thomas, 2013; Danciu, 2013).

[bookmark: _Toc41317447]1.1 Brief Externality Overview of Plastic Bag Consumption
Globally, since the plastic bag charge has become regulated as a policy within 127 countries of the world, consumers purchase approximately 2 million single-use carrier-bags each minute (BFB, 2020; Excell, 2019; Herring, 2017). The plastic bag’s market segment alone has recorded $39.2 Billion in revenues in the year 2017 and has steadily increased since (Plastics Today, 2018). Additionally, research suggests that 100 billion disposable bags are transferred from businesses to consumers annually. 
          Society’s over-consumption of these disposable plastic bags is known to have a profound effect on the environment. As landfill capacity is decreased from the waste caused by the mass consumption of single-use plastic, the municipal landfill’s overflow and spill into the environment, results in clogging sewers and exacerbating flooding. Furthermore, marine life is at risk as plastic bag litter accumulates within our oceans and rivers, causing biodiversity death and mutations (Jacobsen, 2020; Aljaradin, 2012).
 The externalities that we, as human beings, face from the over-consumption of single-use plastic raises the question of whether both regional government and/or corporate leadership is taking the appropriate actions required to solve these market failures.

0. [bookmark: _Toc41317448]Aims and Objectives
To take a renowned environmental issue that has been brought about by market failure of the industrial sector, on a national and international scale, we must recognise how governments and corporate leaders tackle these externalities. This will be conveyed within the paper whilst maintaining an evidence-based approach. For the purposes of the paper, the Plastic Bag market segment was chosen. 
To achieve the aim of the paper, a suitable understanding and demonstration of how environmental decisions are made must be present, using both risk and cost benefit analysis’ that has been used by government. Additional objectives can concern,
· Critically analysing concepts such as sustainable economics and the green economy.
· Critically appraising the approach in which various industrial sectors handle sustainable development.
· To debate the consequences of implementing sustainable development within economies.
[bookmark: _Toc41317449]2.0 Main Findings
[bookmark: _Toc41317450]2.1 Assessing Environmental Decision Making 
In order for government-funded environmental sectors and corporate leadership to regulate and monitor the externalities caused by direct market failure, the risks, costs and benefits must be analysed in order to formulate suitable solutions to help solve the problem (Callan & Thomas, 2013). Within section 2.1.1, we analyse the risks involved with the over consumption of plastic bags if left unregulated. The information gained will be conveyed with an evidence-based approach, reflecting current information that is derived from various global government sectors. Additionally, the current industry and government costs and benefits of continuing the consumption of single use plastic bags will be depicted. 
 
[bookmark: _Toc41317451]2.1.1 Risk Analysis
Government policymakers undertake a risk analysis before implementing a policy. For this project, the risks have been identified and looked at through a qualitative approach to analyse the magnitude of the risk. Following the risk analysis, policy makers then must balance what could be deemed an acceptable level of risk. Table 1.0 demonstrates the typical process of how governments and policymakers manage environmental risks (Fischer, 1991). However, determining an acceptable level of pollution is typically a complex decision to make, due to individual perspective. 
Additionally, to analyse the risks that may occur from plastic debris which float in the ocean would be significantly difficult to measure on a quantitative scale, due to the sheer size of the ocean itself. Furthermore, only a mere 5% of the ocean has been discovered, meaning that to gain a completely accurate risk analysis when concerning plastic’s impact on deep-sea wild life is either significantly difficult or impossible as of yet (McKeon, 2019; Hardesty & Wilcox, 2017). 
Table 1.0 – A model of Health Risk Assessment
[image: ]
Source adapted from: U.S. EPA, Risk Assessment Portal (August 19, 2010b); National Research Council of the National Academies (2008).

[bookmark: _Toc41317452]Risks to Marine Life
Beaumont et al. (2019) and Hodal’s (2019) studies both suggest that an estimated 8m tons of plastic pollution is introduced into the world's oceans and water systems annually, costing global governments $33,000 per ton in sanitization costs, which would cost $2.5 Trillion a year to completely reverse the effects. Beaven et al. (2020) from The UK’s Shoreline Management Planning Agency (SMP) explains, as 1700 additional landfills are being created/situated closer to our coastlines and oceans due to decreasing capacities, the risk of many of the plastics being expelled into the environment is imminent if proper action is not made. Averaert et al (2018)’s journal article titled ‘Risk Assessment of Microplastics in the Ocean’, emphasises existing meta-evidence which conveys how plastic bags degrade over their life-cycle period. As the plastic bags degrade, micro-plastics are ubiquitous and can be present at very high concentrations within our oceans. These microplastics have profound effects on the marine life which live within the world’s ocean and river ecosystems. Although Averaert et al (2018)’s research may not be considered a government publication, the plethora of cited literature, including his own, can be considered as equally credible. 


Table 2.0 – Microplastics & Their Effects on Marine Life
[image: ]This table portrays the species of marine life, which is at risk of microparticles, how the particles affect each species, along with the references linking to the research involved. 
Sourced from: Averaert et al (2018).

As these pollutants cause abnormalities within various aquatic species, the seafood which society consumes becomes contaminated, creating an entirely new externality concerning the detriment to human-health (Santillo, Miller & Johnston, 2017). Furthermore, this can be linked to government research, as The NHS (2020) mentions that society, expesially pregnant or breastfeeding women, should limit the amount of fish consumed, as some fish may contain chemical conteminants such as dioxins and polychlorinated biphenyls (PCBs), which occurs when fish consume plastics. This research is based on a case cluster approach
 (Domingo, 2016). The risk of food related illnesses and indirect costs such as lost time from work, consequential to man-made contamination in fish, has cost the NHS and UK economy £6 Billion. As a result, global governments have perceived the externality dangerous enough to take stringent action (Field & Field, 2017; Bergmann, 2016; Galloway, 2015; Rayner, 2005). 

[bookmark: _Toc41317453]2.1.2 Cost-Benefit Analysis
Cost-benefit analysis (CBA) helps government environmental decision-makers formulate policy by assessing how the public can benefit from various policies, in order to stop or reduce externalities and the correct method of intervention can be acted upon. Furthermore, the CBA is determined by Benefits – How society’s wellbeing is increased and Costs – How externalities may hinder society’s wellbeing. However, for a government intervention project to qualify as a suitable method of action, the social costs must be below the social benefits (Atkinson, Braathen, Groom & Mourato, 2018).

[bookmark: _Toc41317454]Evaluating Benefits
The consequential benefit from a decision is categorised as profit, or how much society benefits from the reduction of externalities. However, benefits in public markets are complex, as they are based upon how much an individual is willing to pay for industries not to pollute. This is defined as ‘willingness to pay’ (WTP). WTP’s complex nature stems from its inconsistent value, as everyone’s WTP varies on self-preference (Hussen, 2019). Additionally, the benefits can be measured as how much society or wild-life’s quality of life is improved from a reduction in externalities, resulting in clean air and clean water. 

[bookmark: _Toc41317455]Evaluating Costs
Costs can be evaluated as an industry’s compensatory payment for the damages and external loss of earning from the externalities they emit, along with how much an effected industry is willing to accept as compensation. For instance, an oil refinery may indeed generate GDP for the economy, which is positive, however, the C02 emitted from the refinery will present negative effects to the growth rate of the surrounding farmland (Hussen, 2019; Lind, 1995; Warrick, 1988). Additionally, when evaluating cost, external costs such as cleaning/repairs and loss of life and contamination will contribute to the total cost of polluting (Callan & Thomas, 2013; Cohen, 2010).

[bookmark: _Toc41317456]Comparing Benefits and Costs
If we consider ‘benefits’ as “Marginal Social Benefits” (MSB) and “costs” as “Marginal social Costs” (MSC), the analysis of comparing both benefits and costs becomes much simpler to understand in economic terms. In table 3.0, the bargaining process between the costs and benefits (the right to pollute and the right to live in an environment free of pollution) is conveyed hypothetically and visually. However, the dilemma of assigning property rights to either the polluting industry or the recreational user is a complex and biased decision; this is due to both individuals’ difference in intentions/ideologies for how they would use the public good. This leaves the government in charge to monitor and create legislation over what level of pollution is acceptable to both industry and public (Callan & Thomas, 2013; King, 2007; Kim, 2004; Hurwicz, 1995). 

Table 3.0 – Bargaining Rights Between Industry and Public
[image: ]
Source based on (Callan & Thomas, 2013).

[bookmark: _Toc41317457]2.2 Current Decisions Made by Government & Corporate Leadership Based Upon 
[bookmark: _Toc41317458]2.2.1 Plastic Bag Charge/Tax
A real-life example of CBA taking place concerns the “Plastic bag charge policy of 2006”. The plastic bag charge/tax is a government scheme implemented within 127 countries and was created with the purpose of shifting consumer behavior by increasing the price of a product by increasing the equilibrium price and (in theory) lowering consumer demand. As an effluent charge is assigned, the polluter can no longer ignore the externalities caused by their product (Callan & Thomas, 2013). Furthermore, the revenues generated through the taxation proceeds go towards funding government environmental projects. In the long term, the revenues will save the government money concerning sanitization costs and also save taxpayers’ money in the long run (Akullian, Karp, Austin, & Durbin, 2020; Skene & Murray, 2017; Australian National Retailers Association, 2006). Within Table 4.0 lies evidence of a CBA made by The Australian Government. Furthermore, this can be linked with Table 4.1, where Rhode Island Government converts the Co2 environmental externalities of the decomposition of plastic bags into monetary costs.
[image: ]Table 4.0 – CBA made by Australian National Retailers Association
(Source based on Australian National Retailers Association, 2006).
[image: ]Table 4.1 – Costs of Externalities Converted to Dollars

(Source based on Akullian, Karp, Austin, & Durbin, 2020).

As depicted above, the conservative calculations of the social cost of litter, CO2 emissions from bag production, landfill, and improper recycling of plastic bags amounts to approximately 10 American-Cents in total; this creates a foundation for what the government should charge for plastic bags. However, the plastic bag charge/tax did not account for the loss of marine life or cost to human health services, which would have increased the compensatory costs which are passed on to the consumer, making the CBA flawed.
Additionally, when linked to Callan & Thomas (2013)’s literature and simple supply and demand theory, the plastic bag charge can be perceived to have created a ‘market for pollution’. This means that by adding a price or tax to a product, that product becomes profitable, creating more of an incentive for the industry to supply to the market. 
Nevertheless, Green Cities California Government (2010) states that implementing a tax on just plastic bags would transition 21% of society’s current plastic bag use to paper, 37% to reusable usage, and completely reduce overall bag use by 7%. However, Rhode Island government witnessed little to no difference in consumer behavior, making this method of government intervention insufficient (Skene & Murray, 2017; Marshall & Guillebaud, 1997).  This means that although the potential benefits of reducing the number of plastic bags exceeds the costs within many countries, it does not solve the problem completely (Akullian, Karp, Austin, & Durbin, 2020).

[bookmark: _Toc41317459]2.2.2 Plastic Bag Ban
As several countries fail to see a difference in outcome from implementing a plastic bag fee, they may turn to the “Plastic Bag Ban” (Herring, 2017). Kenya has implemented the most stringent approach with a ban that attempts to tackle the issue entirely. Within Kenya, businesses which are found importing, manufacturing, or retailing a plastic carrier bag could be fined up to $40,000 and/or face a four-year prison sentence. The decision of creating the $40,000 fine can be seen as too stringent a cost, however, the Kenyan government’s (National Environment Management Authority) decision was influenced by how much they value both human and biodiversity’s quality of life, indicating that the obstruction of waterways and risk to marine life outweighed the costs and the ban is fundamental to improving quality of life (Watts, 2018).
Additionally, a study that was endorsed by the National Environmental Management Agency (NEMA) identified that >50% of cattle near within Kenya had plastic bags in their stomachs, lowering the quality of life for the cattle and lowering the farming businesses’ reputation (BBC News, 2019).
Furthermore, within Tough (2007)’s research, Kenya’s decision was heavily swayed by the flood of 2002 that took place within Bangladesh, where plastic bags clogged sewers and aggravated floods and resulted in many casualties. Not only this, but after the floods settled there were well-known concerns surrounding the sanitation of drinking water when diseases were spread. Furthermore, these flood areas became victim to the negative impacts to economic viability, as farmland and infrastructure became damaged and unsalvageable, costing industry $7 Billion (BBC News, 2004). However according to The Kenya Association of Manufacturers, the 170 plastic manufacturers within Kenya create approximately 60,000 jobs directly and 400,000 indirectly, potentially meaning that the ban and consequential job losses will pose a threat to the economic viability of Kenya (Ngugi, 2017; Wahome, 2017).

Drawing from the research mentioned above and the risks that come from using them, the costs and benefits of banning plastic bags have been assessed by the Kenyan government in order to pass their environmental policy; these are:
· Risks: flooding, increased disease & fatalities, 
· Benefits: Cleaner water, less disease, cleaner streets, less need for urban sanitation, better quality of life for wildlife and humans, better quality food, less externalities and damage to business.
· Costs: Lower economic viability, job losses, cost to the polluter. 

[bookmark: _Toc41317460]3.0 Conclusion
Drawing from the paper’s main findings, we begin to see that global governments are aware to the externalities consequential to the over-consumption of plastic bags. These externalities are the clogging of water systems, damaging agriculture, and lessening the quality of life globally. Furthermore, as plastic bags expel from overflowing landfills, we find that when these plastic bags reach the end of their life-cycle, microplastics are emitted into the sea. As the microplastics are ingested by the sea’s inhabitants, this causes abnormalities and mutations within the marine life. The issue of microplastics is perceived as a significant problem to the public health sector as the contamination of fish poses risk to those who eat fish, contributing to the NHS’ £6 Billion ‘cost of food related illness’ expenditure.

From cost benefit analysis, many global governments such as the UK and USA have implemented the plastic bag tax, adding approximately 10 Pence/15 Cents to the price of purchasing plastic bags. However, this creates a market/profit for polluting, rather than changing the consumer’s environmental awareness and behavior for the better. The fee merely diminishes the guilt conscience of the polluter, barely changing the consumption rates, implying that many governments are not doing enough to stop the problem. This has led to some governments becoming more stringent with their approaches of curbing the consumption of plastic bags, for example Kenya, where the government noticed no change in the consumption of plastic bags from the fee, resulting in further damage to their agricultural industries. The issue became so problematic that the Kenyan government decided to ban the utilisation, trade and manufacturing of plastic bags entirely, whilst implementing an extortionate fine and jail sentence for those caught doing so. This government decision was based upon their own government’s values concerning quality of life and the current state of land/water contamination and past issues which other countries faced from the over-consumption of plastic bags. However, costs to industry following the ban has resulted in 60,000 direct and 400,000 indirect jobs losses. 
However, is the cost to industry worth destroying our planet? The tradeoff between economic performance and environmental protection has been discussed for decades and needs to be analysed more closely if we wish to save both.
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did "‘;"‘ As such, our '“’.‘;'sk‘;:ﬁ“““ 'S ":3‘;‘ the ":l';f“"e""“"““"f a pioneer work, the safe concentrations calculated in the present
tion of ingestion rates should be interpreted carefully. In terms of e ch come with some uncertainty and we acknowledge that

microplastics being a potential vector of toxic chemicals there is i e e e €L EE AL R SR

some discussion in literature (Bakir et al. 2017; Ziccardietal, 2016; g qino " 0f brimary importance is the need for reliable long-term
Koelmans et al,, 2016; Lohmann, 2017; Hartmann et al,, 2017), but

and lugworms (Arenicola marina) living in natural
habitats

Lisbeth Van Cauwenberghe, .. +2 ..., Colin R. Janssen

concentration — response effect data (at environmentally relevant

Environmental Pollution » April 2015
Table 1 . )
Marine species (chronic) effect to microplasics data selected for the PINBG calculation. The most sensitive endpoint is provided for each species. Type of plastics used: @ Prevew [ ViewPDF b SavePDF
polystyrene (PS), polyethylene terephthalate (PET), high density polyethylene (HDPE), polyvinyl chloride (PVC), polyethylene (PE). Numbers between brackets refer to the
reference list
Phylum Species Most sensitive endpoint Type of plastic and size NOEC (particles mL ') Reference Abundance, size and POl}’lnEI COmPOSiL\OD of marine
Ochrophyta  Skeletonema costatum ~ Growth Ve 34x10° Zhang et al. (2017) microplastics > 10 pm in the Atlantic Ocean and their
Tun . .
Mollusca Mytilus edulis Metabolic rate Ps 110 Van Cauwenberghe et al. (2015) modelled vertical distribution
10-90um R .
Crassostrea gigas Reproduction vs %638 Susarellu et al. (2016) Kiistina Enders, .. +2 .. Torkel G. Nielsen
26um Marine Pollution Bulletin + 15 November 2015
Ostrea duls Abundance and biomass HoPE o075 Green (2016)
048-3164m @ Preview [ ViewPDF 3y, SavePDF
perna viidis Filraton and respiration rates e 60x10° Ristet al. (2016)
1-50um
brachionus koreanus  Reproduction and lfe span vs 73x10° Jeon et al. (2016) . .
005 5um Mytilus spp. as sentinels for monitoring microplastic
Scrobicularia plana ‘Antooxidant capacity and DNA damage  PS 2 Ribeiro et al. (2017) . . . . e
20um pollution in Norwegian coastal waters: A qualitative
Pinctada margaritfera  Energy balance and gametogenesis  PS 016 Gardon et a. (2018 .
reritfere i gametoge! & 10um Lo and quantitative study
Actheopoda Tgriopus japonicus Mortlity e 20510° Lee etal. (2013) nger Lise N, Brbte, . +7 ., Ay Lusher
Centropages typicus Ingestion rate vs 2000 Coleetal. (2013) Environmental Polltion » December 2018
04-3064m
Calanus helgolandicus Feeding vs 315 Cole et al. @2015) © Predew [ ViewPDF 3, SavePDF
20um
Parvocalanus crssirastis Reproduction vt 5000 Heinder et al. (2017)
5 10um
Echinodermata  Tripneustes gratilla Growth PE 100 Kaposi et al. (2014)
10-45um
+ Paracentrotus lividus Fertility Ps 500 Martinez-Gémez et al. (2017)
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motivation for the legislature’s desire to reduce plastic bag consumption, the external

of plastic bags extend far beyond this problem. Using scientific articles on the
environmental damage of plastic bags and waste management data from cities across the
country, we were able to construct a table of environmental externalities. From this data
we quantified the external cost of production, transportation, and consumption
externalities (See Table 1.2 for an estimate of the social cost per bag and Appendix B for
the underlying calculations).

Table 1.2 Environmental Extemalites of Plastic and Paper Bags Compared

Stage in Bag's Life Cycle Extemal Cost Borme by Sociely ¢/ bag)”
T
CO, Emissions [ 0%¢iba
T
CO, Emissions: unknown
[Oispol 7

| unknown]
o 7T

“Sce Appendix B for Calculations

Conservative calculations of the social cost of litter, CO2 emissions from bag
production, land filling, and improper recycling of plastic bags reveals that each 1 cent
plastic bag used at a retail outfit in Rhode Island costs over 10.52 cents for society as a
whole. We propose that the Litter Task Force should use this number as a baseline
ntative of the magnitude of the market failure which the Rhode Island legislature
st address. Taking this statistic into account, the Litter Task Force should reconsider
their amendment and, ultimately, reframe it using a mechanism which most efficiently
aligns personal incentives with the social goal of reducing plastic bag consumption.

Analyzing the Current Policy
While politically feasible, the current policy proposal will be insufficient to
change behavior habits and thus cannot create a significant decrease in the 192 million
plastic bags consumed annually in Rhode Island * We found three inherent flaws which
prevent the amendment from being effective. First, the amount of the subsidy is too small
to cover the actual cost as proven by our above calculations. Additionally, the small
amount of the rebate, 3 cents, will not be sufficient incentive for consumers to change
their behavior. Second, the subsidy is not a true subsidy, but a de facto 3 cent tax on
retailers for every consumer that brings their own bag
for retailers to buy but they have to pay 3 cents
brings, then it is clearly in each retailer
discourage consumers from bringing their own bags. Third, in its current form, the policy
is dependent on the retailers’ publicizing the rebate. Since the success of the policy is
dependent on retailers, who are losing money from the deal, the bill will have little effect
on reducing plastic bag consumption.
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