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[bookmark: _Toc217665312]Introduction

This paper will assess market failure in the tobacco sector in the United Kingdom in terms of externality pollutants produced by the consumption of tobacco-based products, illustrating how the market failed previously and proposing solutions. The paper will provide real-world examples of externality costs, such as the health and environmental damage caused by tobacco consumption in the United Kingdom. The paper will examine the solutions and regulatory controls used to correct the market failure and demonstrate how the market failure was solved.







[bookmark: _Toc1774821582]Negative externalities of Tobacco

The tobacco sector has long been controversial because of its substantial negative externalities, such as environmental damage, social burdens, and health costs (Rajer & Rajer, 2018; Hu et al., 2020, pp. 1501-1508; Hanna et al., 2022, pp. 467-474) The manufacturing and intake of tobacco products pose considerable dangers to a person’s health and impose substantial costs on people (Castillo-Riquelme et al., 2020).  According to the World Health Organization, (2022) tobacco consumption causes approximately more than 8 million demises yearly, conferring it among the top causes of avoidable deaths globally. Ratschen (2019) suggests that one in every three cigarettes smoked in England are consumed by someone in poor mental health, and that a smoke-free policy is essential for promoting smoking cessation in mental health settings. The economic costs of tobacco-associated diseases like heart disease, respiratory illnesses, and lung cancer are staggering (He et al., 2022, pp. 864-870). According to John et al., (2021, pp. 294-301), such costs comprise direct healthcare expenditures, reduced quality of life, lost productivity, and the liability levied on healthcare structures.

Besides health expenses, the tobacco sector also leads to environmental pollution and degradation (Gonzalez-Martin et al., 2021, pp. 1-15; Lam et al., 2022, pp. 620-627; Mali et al., 2023, pp. 234-250). Tobacco farming encompasses the extensive utilisation of pesticides; such pollutants lead to water pollution, soil erosion, and general ecosystem disruption (Marković et al., 2018, pp. 352-361; Hu et al., 2023). Moreover, tobacco combustion emits harmful pollutants such as carbon (iv) oxide (CO2), precipitating air pollution and climate change (Dorey et al., 2020, pp. 61-67; Hou et al., 2021, pp. 1058-1068; Stern & Stiglitz, 2021). Such environmental externalities harbor detrimental consequences, affecting biodiversity, ecosystems, and the general well-being of the globe (Gonzalez-Martin et al., 2021). The market systems, left to their invisible hand of demand and supply, fail to sufficiently account for such negative externalities related to tobacco manufacturing and use (Hendlin & Bialous, 2020). Therefore, there is a necessity for approaches that internalize such externalities and align market results with societal well-being. 


[bookmark: _Toc1772343273]Market Failure and Pollutant Externalities 

The harmful effects of tobacco use and manufacturing, such as social burdens, environmental damage, and health costs in the UK, compelled its government to assess market failure with the view of understanding it and coming up with approaches to tackle such externalities (Gov.UK, 2019). Looking at the negative externalities caused by tobacco production and consumption, coupled with understanding how its market was failing before, will aid in assessing the effectiveness of the interventions instigated by the U.K government to correct the market anomaly. 

[bookmark: _Toc556196275]Externalities

The NHS UK (2022) approximated that smoking-associated health conditions accounted for 76,000 deaths yearly, making it the nation's most preventable cause of death. These include stroke, heart disease, lung cancer, chronic obstructive pulmonary disease, and diverse breathing ailments. The healthcare expenditures related to treating such diseases and reduced or lost productivity due to illness and premature deaths impose a considerable economic burden on the UK Economy, society and healthcare structures (Song et al., 2022, pp. 1062-1070). Tobacco waste, in particular cigarette butts are the single most littered item globally, tobacco waste and pesticide runoff harm biodiversity and ecosystems (Green et al., 2019, p. 182; Vanapalli et al., 2023, p. 453).

Tobacco use has significant social effects in the UK, as its impact spreads beyond personal smokers to their relatives, society, and communities (Carney & Benzeval, 2019, p. 690; Nguipdop-Djomo et al., 2020, p. 5639; Wootton et al., 2020, pp. 2435-2443). Second-hand smoke contact, especially for non-smokers and children, could lead to diverse health issues such as cardiovascular diseases, lung cancer, and respiratory problems (Gee et al., 2006, pp. 17-23; Henderson et al., 2021; Semple et al., 2022 , p. 100348) Additionally, the social costs linked to tobacco usage involve decreased productivity due to illness, absenteeism, strain on social welfare systems, and increased healthcare expenses (Fitzgerald et al., 2016, pp. 3287-3295; Perelman et al., 2019, pp. 778-784; Laverty et al., 2020, pp. 345-347). These costs impact the economic stability and well-being of the British society.
[bookmark: _Toc1570692232]Market Failure

The UK faces significant health and economic costs from tobacco use, due to smoking associated diseases, early deaths, smoking breaks, sick days, NHS treatment, social care, household fires, and smoking related litter. According to Gov.uk (2023), these costs are estimated at £12.6 billion per year. Zafeiridou et al., (2018, pp. 8087-8094) state Six trillion cigarettes are produced globally each year, with one billion smokers consuming 5.8 trillion. The environmental impact of tobacco use contributes almost 84 Mt CO2 equivalent emissions to climate change, approximately 0.2% of the global total, 490 000 tonnes 1,4-dichlorobenzene equivalent to ecosystem ecotoxicity levels, and over 22 billion m3 and 21 Mt oil equivalent to water and fossil fuel depletion, respectively. According to Ash.org (2021) state, the UK’s tobacco related annual carbon footprint, runs at approximately is 84 million tonnes. Thus, with this data and statistics, the market was failing to drive social, economic, and environmentally optimal performances.


[bookmark: _Toc1011808546]Welfare Loss
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Figure 1, Diagrammatic representation of a failed Tobacco Market in the UK.  AP Microeconomics, 2022).

By the forces of demand and supply alone, factoring in the consumers' private gains of using the good and the producer's cost of manufacturing the commodity, the market will find itself where the quantity demanded and supplied is equivalent to Qe. The gain for the consumer derived by consuming an extra unit of a product is referred to as the marginal private benefit (MPB), and the expense by manufacturers to producers, an extra unit of a commodity, is called the marginal private cost (MPC). The marginal social cost (MSC), implying the expense by society in producing extra units of a commodity, is, in such a case, equivalent to the MPC because the externality lies in the demand part. The marginal social benefit (MSB) is the advantage to society from utilizing an extra unit of a commodity. MSB is lesser than MPB at each yield level if the externality is contemplated, as Figure 1 shows. The vertical variance between MSB and MPB signifies the externality. It demonstrates that the socially optimal amount produced and used of tobacco is the point at which MSC and MSB curves intersect, as shown at Q*. This behaviour shows that the benefit to the individual consumer is more than the benefit to society. Figure 1 shows that the market without UK government intervention is producing an amount Qe>Q* while its selling is depicted by Pe>P*, making it suboptimal resource allocation from the society's standpoint and creating a welfare loss, as indicated in the yellow area. 
[bookmark: _Toc1747962428]Regulations and Solutions

[bookmark: _Toc1851381031]Indoor smoking ban

Acknowledging the market failure triggered by tobacco’s negative externalities, the UK government has employed various regulatory and tax-based measures to tackle the issue. Among them are tobacco excise tax, plain packaging regulations, advertising and marketing restrictions and a ban on smoking in public places. The UK were one of the first countries to ban smoking in public places (2007) such as, workplaces, cafes, bars, and restaurants, to reduce cigarette demand (Warden, 1997, pp. 1501-1502; Yang & Zucchelli, 2018, pp. 224-247), through education campaigns, to reduce the impact of second-hand smoke and the uptake of smoking within the youth in particular (Nursing Standard, 2004, pp. 22-23; Perkins & Neumayer, 2014, pp. 859-866; Kwah et al., 2019, pp. 123-130). 

[bookmark: _Toc1978883108]Advertising and Marketing Restrictions

They also introduced a ban on tobacco displays and required all tobacco commodities to be packaged and sold in uniform, with graphic health warnings and photos (2016) (Laverty et al., 2019, pp. 526-531; Ford et al., 2020, pp. 282-288; Vallone et al., 2022, pp. 412-421). This regulation aimed to reduce the allure of tobacco products, discourage smoking initiation, particularly among young people, and mitigate the effects of negative externalities. Furthermore, the UK has enforced strict tobacco promotion, sponsorship, and advertising laws as a deterrent to attract vulnerable people and endorse tobacco products (Feliu et al., 2019, pp. 101-109); however, Barker et al., (2018, pp. 709-711) challenge the enforcement, claiming that scenes of smoking were aired during prime-time television in the UK. The government recently published a tobacco control plan, with the goal of reducing adult smoking rates to 12% by 2022 (Gov.uk, 2017). The UK government has set a target of being smoke-free by 2030, and regulations that can reduce or eliminate negative externalities of consumption will help with this by limiting or prohibiting consumption that has a negative impact on third parties.  
 

[bookmark: _Toc751983179]Taxation

The application of excise taxes on tobacco commodities by the UK government has resulted in higher prices for cigarettes and other tobacco products, successfully internalising the negative externalities associated with tobacco use by discoursing and lowering tobacco production and consumption (Hiscock et al., 2020; Wilson et al., 2021, pp. 27-32). (Hiscock et al., 2019 & 2020) Increased tobacco prices are a disincentive, particularly for price-sensitive individuals, reducing tobacco demand and promoting public health.

[image: ]
Figure 2, Diagrammatic representation of Tobacco Market in the UK, after government regulations imposed.  AP Microeconomics, 2022).

Figure 2 displays the effects after the externality is removed, the demand curve falls from D1 = MPB to D2 = MSB, the socially desirable level of demand. As a result, the demand curve, Qe, and price all fall as producers lower their prices to reduce the demerit good's surplus. As demand falls, the socially desirable level of demand (D2 = MSB) is reached, resulting in the elimination of externality and the internalisation of externality. This results in a decrease in Qe to Q* and a decrease in price from Pe to P* as producers lower their prices to reduce the demerit good's surplus.

[bookmark: _Toc2027871147]Effectiveness of regulations and solutions 

[bookmark: _Toc1622509956]Reduction in consumption

Figure 3, After imposing excise taxation, the new equilibrium is the intersection of the MSC and the demand curve (MPB). The tax causes consumers to pay a higher price (P*) and producers to receive a lower price (PP). At the higher price, the allocatively efficient quantity of the good is produced and consumed, consumption's negative externality has thus been internalised. 
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Figure 3, Diagrammatic representation of an indirect excise taxation on demerit goods. AP Microeconomics, 2022).

[bookmark: _Toc1300303561]Taxation

Figure 3, the results display that excise taxation measures enforced in the UK, have positively tackled market failure occasioned by tobacco’s negative externalities, realized through health benefits, reduced smoking rates, and diverse economic impacts (Hiscock et al., 2020; Sheikh et al., 2023, pp. 239-250). However, Gilmore et al., (2018) note how the tobacco industry can undermine public health gains from tobacco taxation, through its pricing strategies. The industry maintains low prices by reducing pack sizes, price-marking, and absorbing tax increases. The authors note, further changes in tax policy are needed to minimize these effects. 
An excise tax is an indirect taxation imposed on the manufacture, sale, or use of harmful goods and services (Atkinson & Stiglitz, 1976, pp. 55-75). Chaloupka & Powell (2019) note, that it is possible to design and administer a consumption tax that consumers pay directly to the government, which would reduce demand for the demerit good. However, Boesen (2021, pp. 1-39) notes that it is difficult to tax consumers directly to correct for their negative externalities of consumption and indirect excise taxes are easier to administer, aiming to make both consumers and producers pay the marginal external cost of pollution. There is wide variation between and within countries, with some countries having low taxes and developed countries, excise taxes of cigarettes can account for over 80% of the price of a packet of cigarettes (Nguyen, 2020; Choi et al., 2022, pp. 758-761). However, ecause cigarettes are addictive, the demand curve is inelastic, and consumers bear the greatest burden (Corrigan et al., 2021, p. 218; McConnell et al., 2021, p. 182; DeAtley et al., 2022, p. 133). 

[bookmark: _Toc1107090732]Health Benefits

Besides taxation, clear packaging laws have successfully decreased the allure of tobacco stuff. Critchlow et al., (2019, pp. 523-533) state, how the standardised, unappealing packaging, supplemented with graphic health cautions, has made smoking less appealing, leading to a drop in starting rates. By restraining the tobacco sector’s ability to utilize packaging and branding to market its products, the UK has effectively curbed the effect of marketing strategies on smoking habits (Knuchel-Takano et al., 2018; Opazo et al., 2020, pp. 1913-1923). Partos et al., (2020) Studies have revealed that price increases because of taxation cause a reduction in the need for tobacco commodities. Kmietowicz (2015) and Wilkinson (2023, p. 437) note, the higher prices are a deterrent, rendering smoking less affordable and inspiring people to reduce or quit smoking. 



[bookmark: _Toc1931759410]Smoking Rates

In the United Kingdom, an estimated 2.9 million adults use e-cigarettes, which are supported by the government as a strategy towards achieving their 2030 smoke free goal (Shevorykin et al., 2023). In 2021, 13.3% of UK adults aged 18 and over smoked cigarettes, a decrease from the 2011 record. Scotland had the highest proportion of current smokers, while England had the lowest. Men smoked 15.1% more than women, and those aged 25-34 had the highest proportion (15.8%). In the UK, those without qualifications were more likely to be current smokers (28.2%) than those with a degree or equivalent (6.6%). In Great Britain, 7.7% of 16-year-olds reported using an e-cigarette daily or occasionally, a rise from 2020's 6.4% (Revie et al., 2022).

[image: ]
Figure 4, Graph, displaying the reduction in UK smoking rates. (Gov.uk, 2019).

By deterring smoking commencement by persons and backing smoking stoppage, the regulation and taxation measures have reduced smoking-associated diseases, such as heart disease, stroke, respiratory conditions, and lung cancer. Such positive health results have enhanced the quality of life for persons and lessened the burden on society and the healthcare system (Callan & Thomas, 2013).

[bookmark: _Toc833106401]Economic Impact

Adopting tobacco taxes has produced significant revenue for the UK government, tobacco duties are charged on the purchase of cigarettes, hand-rolled tobacco, cigars, and other tobacco products. Tobacco duties are expected to rise to £10.4 billion in 2023-24. This amounts to 1.0 percent of total receipts and 0.4 percent of national income (Tobacco Duties, 2023). Conway (2023) states, consumer spending on tobacco, accounts for £25.1 billion in the UK from 2005 to 2022. O’Brien & O’Leary (2015) note how taxes on cigarettes generate about £12 billion in direct tax revenues each year and estimate between £3 and £6 billion goes to the NHS, however, the estimated cost of treating smokers is £3.2 billion. In addition, the government also spends money on cleaning up tobacco littering, such as cigarette butts and putting out fires caused by cigarettes. Furthermore, the authors note, the net effect on the public purse might be smaller in the longer term, as people dying earlier can reduce the state's spending on social care and pensions.

[image: ]
Figure 5, Diagrammatic representation the impact of taxation and regulation on the tobacco market in the UK.

Figure 5 shows that the imposition of regulations and taxes shifts the supply curve upward, causing an increase in tobacco product prices from P1 to P2. As a result, the amount demanded reduces from Q1 to Q2, depicting a more socially optimum level of usage that internalizes the externalities and aligns market results with societal well-being.


[bookmark: _Toc1501206493]Conclusion 

The tobacco industry in the United Kingdom has faced negative externalities and market failure, raising concerns about social burdens, environmental damage, and health costs. To address these concerns, the UK government has enacted a variety of policies, including tobacco advertising restrictions, plain packaging laws, and excise taxes, in order to reduce smoking prevalence, promote public health, and generate revenue for necessary interventions. These policies have resulted in lower smoking rates, fewer premature deaths, and health benefits for communities and individuals.
 
Tobacco taxes have also funded smoking cessation programmes, anti-smoking campaigns, and public health programmes, reducing externalities and increasing public welfare. The success of these approaches, as evidenced by increased revenue, improved health outcomes, and lower smoking rates, emphasises the importance of tax-based solutions in correcting market failures caused by tobacco externalities.
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