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Introduction
This essay aims to critically analyse negative externalities concerning the consumption of tobacco within the United Kingdom (UK), which solutions have been established and discussion of their effectiveness. This will be achieved by obtaining background knowledge/statistics into the industry, discussing how tobacco consumption has impacted negatively on external parties through market failure as well as identifying evidence on how the UK are trying to rectify these issues with 2 solutions by comparing data gathered pre-solution to post-solution. The written discourse will be supported with academic literature along with economic diagramming, thus leading to a summary of results and reflection.
Definition
Native to America tobacco (plant; nicotiana tabacum) is presently grown world-wide. The plants leaves encompass nicotine a highly addictive chemical along with polyaromatic hydrocarbons (PAHs). When processed from its natural form the product can be nibbled (chewing/dipping tobacco), smoked (hand rolling tobacco, cigarettes, pipes, cigars), or inhaled from a by-product (snuff). Nowadays even extraction of nicotine (from its leaves) takes place to develop vapes (electronic cigarettes)/vape liquid as well as smoking replacement therapies (The Tobacco Atlas, 2018., Tobacco Free Life, 2022).
History
Earliest recorded date of tobacco importation; 27th July 1586, England (Johnson, 2022). 1920’s tobacco was marketed towards women and tobaccos recognition became prompt during the first/second world war when companies distributed them among soldiers on the front line for free before knowing the underlying issues that associate with the product 1950’s is when this research began (Tobacco Free Life, 2022., McGregor, 2022).
Statistics
Roughly 1.3 billion people use tobacco with 80% of consumers situated in low-middle income countries. Around half of its consumers are killed. Over 8 million people per year are killed, 7 million directly along with 1.2 indirectly (World Health Organization, 2021). 14.1% UK adults (18+) 2019 smoked cigarettes and estimated 6.9 million people, 13.9% England, 15.5% Wales, 15.4% Scotland, 15.6% Northern Ireland with an estimation of 3 million (5.7%) consuming vapes (Shellard, Horton, Scanlon, Manders, 2020).
Negative Externalities of Consumption
Cost to Environment
Air Pollution: fumes generated from smoking tobacco products contain thousands of harmful chemicals that get released into the atmosphere, some are: 
· Cancer Causing
formaldehyde, benzene, polonium, vinyl chloride
· Toxic Metals
Chromium, arsenic, lead, cadmium
· Poison Gases
Carbon monoxide, hydrogen cyanide, ammonia, butane, toluene
Indoor levels of smoke can be greater than those outdoors therefore if a tobacco consumer lives with a non-smoker their health is far more impacted than those who do not smoke within the home. A controlled experiment found that cigarette smoke generates 10 times more air pollution than a diesel car exhaust (Centers for Disease Control and Prevention, 2022., Environmental Law, 2022., Invernizzi, Ruprecht, Mazza, Rossetti, Sasco, Nardini, Boffi, 2004).
Littering/Water/Land Pollution/Wildfires: an estimated 4.5 trillion cigarette butts are littered worldwide with the UK contributing to that amount by 200 million it costs the UK £40 million per year to clean up, around 25-50% of litter collected is from cigarette butts. Littering butts negatively impacts marine life as heavy rain can carry them into water systems and end up in streams, rivers as well as the ocean. A discarded butt which was still lit caused an 800-hectare land forest fire: France, 2017, damaging farms/building along with 800 firefighters risking their lives. Statistics show over 17,000 deaths happen due to wildfires from a lit cigarette world-wide. A tried study found that when the earth is exposed to discarded cigarettes it can cause infertility in the soil along with containing the same level of hydrocarbon from said cigarette due to the toxicants released (Kephart, 2019., Healton, Cummings, O’Connor, Novotny, 2011., Gov.uk, 2021., Charted Institution of Waste Management, 2022., McGregor, 2022).
Decomposition: cigarette butts contain plastic (cellulose acetate) therefore will not decompose in the same way as organic matter. With thorough research there is still no true discovery of how long this process takes the estimated value is 500 – 1000 years, with the process taking so long and along with incorrect disposal bird and marine life can mistake these butts for food causing digestive problems and/or death (McGregor, 2022).
Deforestation: An estimated 600 million trees are cut down per year to make room for tobacco product production, cigarette manufacturing machines also use 4 miles of paper per hour to prepare and package cigarettes (Action on Smoking and Health, 2022., Kephart, 2019).
Cost to Society/Health
“The tobacco epidemic is one of the biggest public health threats the world has ever faced.” (World Health Organization, 2021).
Cancer: Smoking causes 15 types of cancer with more research being made some of these are breast, bowel, blood, bladder, liver, mouth, throat, pancreatic as well as stomach (Cancer Research UK, 2022., World Cancer Research Fund, 2022).
Addiction: 10 seconds of inhalation nicotine has entered the brain, changing brain chemistry to see the cigarette as reward. The effects attack organs and systems like the brain, mouth, lungs, cardiovascular, gastrointestinal, immune, moods/emotions. Long-terms smokers have permanent changes within the brain therefore it is harder to quit (Addition Experts, 2022). Addiction also contributes to the poverty cycle as it effects some UK population household income (Nawrot, Para, 2014).
Second hand smoke: causes death in an estimated 1.2 million people per year with 65,000 of them being children (World Health Organization, 2021).
Pregnancy: smoking while pregnant can cause stillbirths along with premature births, low birth weight, sudden infant death syndrome, miscarriage, along with neonatal complications. In England around 1 in 10 mothers have smoked during their pregnancy (Gov.UK, 2022).
Positive Externalities of Consumption
Surprisingly tobacco products do consist of limited positive externalities these tend to be generated from government interventions like direct fees and taxes, marketable permit systems or trading programmes that generates a stream of money which in turn the government can use for better causes. Nicotine has been found to benefit health in other ways these are: repair body tissues, increased brain waves, control Alzheimer’s disease, treat schizophrenia, increase neurotransmitters, contain anti-depressant properties, manage attention-deficit hyperactivity disorder (ADHD), contain neuroprotective properties, protect gut, and help weight as well as insulin control (Gov.UK, 2018., New Health Advisor, 2022).
Market Failure
Market failings occur due to an inefficient market condition. Tobacco consumption market failings appear as negative externalities. As previously discussed, the negative externalities regarding consumption of tobacco products lead to market failure. This section will outline how these issues are represented through hypothetical economic diagrams. 
Marginal benefit of consumption defines as “the additional satisfaction or utility that a consumer receives when the additional good or service is purchased.” Consumer marginal benefit tends to decrease as consumption of tobacco increases, consumer receives less satisfaction from product. Example: consumer purchases the cheapest tobacco (Sterling) at £14.60 for 30g but wants to purchase an additional pouch, if the consumer is willing to pay £14.60 for the additional pouch, then the marginal benefit of consumption is equal to the initial purchase of £14.60 however if the consumer wants to purchase the pouch for less, £14.00, the new marginal benefit is £14.00. Marginal Social Benefit (MSB) consists of benefits to society from the consumption of a unit whereas Marginal Private Benefit (MPB) is the maximum amount the consumer is willing to pay to consume that additional unit. A consumers private benefit is likely to increase with every purchase due to the addictive nature of tobacco, addiction will outweigh cost (Kenton, 2020., Trolley, 2022).
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   Figure 1 – The Demand Curve when MPB = MSB                                                        Figure 2 - The Demand Curve: Cigarettes: MPB < MSB                                 
Tobacco comes under inelastic demand. Figure 1 depicts a free market, when MPB and MSB align, creating one solid line. Figure 2 is a hypothetical demand curve of cigarettes; it depicts that MSB is lesser than the MPB. MPB always increase once cigarettes are purchased/consumed whereas harm caused to others increases. Example: passive smoking and/or extra medical costs for others because of ill health of the smoker.
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Figure 3 - Negative Externalities of Cigarette Consumption: MSB < MPB      Figure 4 - Positive Externalities of Consumption: MPB < MSB
Figure 3 is the assumable hypothetical negative externalities of cigarette consumption (the external costs produced by the consumer through smoking). The diagram shows that there are only negative effects caused through the consumption of cigarettes to third parties due to the MSB highlighted in red being lower than the MPB. Pe to Qe is the price to quality equilibrium point of consumption however with MSB being so low this brings down the price/quality to less than the equilibrium (P* to Q*) creating the triangle identifying total welfare loss (dead weight loss, Yellow) a negative externality, identifying that cost per unit may be too low. MPB outweigh the MSB because of smoking negatively effecting the third party, private benefits become greater. The private benefit is generated when the consumer purchases and smokes the cigarettes however a negative external cost comes to society (third party, external from the market) indirectly which the consumer tends not to think about like; passive smoking, ill health (less productivity in the workplace), higher tax costs due to higher health costs. When MSB outweigh MPB an equilibrium shift occurs to the right as depicted in figure 4’s positive externalities of an economic course, developing potential welfare gains (yellow triangle above equilibrium point). It would be impossible for tobacco’s marginal benefits to align with the free market model purely due to its negative externalities. It is also unlikely that tobacco products MPB would ever generate a large enough shift to the left making MSB > MPB. It is more likely that a sustained position of MPB takes place or further shifting occurs to the right due to continued research that outlines the detrimental negative external impacts to health direct/indirect and the environment.
Solutions
Indirect tax
Nearly all countries have some sort of tax implemented onto cigarettes although this varies from country to country. Governments can correct the tobaccos industries market failure by applying an excise tax onto each tobacco unit manufactured and sold by the company making the population pay full social cost. It is easier for the producer to pay tax (indirect) than implementing a tax a consumer must pay to the government (direct) like working tax when comes straight from the consumer. Indirect taxes can help a product overcome market failure by making population Consumers as well as producers share the charge but with tobacco being inelastic it’s the consumer that will endure the biggest negative impact when compared to the manufacturer. Example of consumption taxes: sugar, petrol, alcohol (Peltinger, 2022).
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           Figure 5 - Indirect Excise Tax on Demerit Goods                                                       Figure 6 - VAT as Indirect Tax
Figure 5 details the hypothetical indirect excise tax on cigarettes. The red line diagonally upwards to the right is when the marginal social cost (MSC) equals marginal private cost (MPC) plus tax and a new equilibrium point is made due to the implementation of said tax. P* is a higher price the consumer will pay; Pp is the lower price being taken by producers. The price being increased shifts the Quality Equilibrium point to the left thus resulting in the negative externality of consumption being amalgamated. Figure 6 shows a simpler diagram compared to figure 5 and depicts how VAT of 20% would be applied as an indirect tax to a tobacco product. For example, if the product is priced at £14.00 per unit the manufacturer would pay £2.80, and the consumer would be affected through higher purchasing prices. This type of tax could also work for other inelastic goods. Shown in figure 7 are the actual percentage increase of certain types of tobacco products from the 1980 indirect tax policy.
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Figure 7 - Percentage Increase of Tobacco Products from 1980 Indirect Tax Policy
Tobacco Advertisement Ban
A governed ban may seem dramatic but when concerning a product that has such detrimental effects sometimes this must be done. Clearly the government is not gaining any benefit in doing so like money or support but rather is thinking about the bigger picture concerning the populations health. The first ban was materialised in 1965 on televisions since then this type of infringement is ever-changing and adapting. 2015 displays in shops followed suit. 2017 UK implemented standardized (plain) packaging which was first set up within Australia 2012 (Moodie, Angus, Stead, 2021., Politics, 2022., Cancer Research, 2022).
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                      Figure 8 - Implemented Government Ban on Advertisement
Figure 8 hypothetically shows a government ban on advertisement. Once implemented the Marginal Social Cost (MSC) is equal to the Marginal Private Cost (MPC) plus the Marginal Efficiency of Capital (MEC). Imposing this ban can also generate dead weight loss, section A whereas Section B shows the dead weight loss of over consumption of tobacco products. Even though the policy still creates dead weight loss it is necessary to do so concerning the massive health implications that have been previously discussed.
[image: ]
                  Figure 9 - Timeline of Tobacco Advertisement Bans
Figure 9 portrays a timeline of advertisement bans within the UK. The television ban was the first legislation 1965 with the last legislation being implemented 2016 for plain packaging.
Results
[image: ]
                                                                               Figure 10 - Lowered Smoking Rates as a Result of Action Adults 16+
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                                                                      Figure 11 - Percentage of Smokers within UK
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                                         Figure 12 - Average Daily Consumption of Manufactured Cigarettes Per Smoker
As depicted in figure 10 it can be seen since the initial tax policy in 1980 there has been a significant drop of smokers in men and women up till the 2000’s when new solutions were introduced. This finding is also supported by figure 11 when 1978 there was 45% of men and 37% of women who smoked cigarettes once the tax was implemented the percentage has fallen ever since.
Data concerning the standardised packaging of tobacco products found that: 60% of smokers find the are packets are less aesthetically pleasing, 51% noticed health warnings more, 29% had thoughts towards quitting, 29% wished they did not smoke because of this, 26% unlikely to enjoy/look forward to their next smoke, 23% unlikely to show their pack around friends/family. It can be found on figure 10 this was implemented during 2017 (Action on Smoking and Health, 2017).
Figure 12 shows accurate evidence of cigarette consumption from 1949 to 2017 overall it can be seen that there has been a 2.7% decrease within men and a 3.5% increase within women. Solutions that are being incorporated within the UK are beneficial, but more work must be done particularly with women.
Conclusion
To conclude this essay delved in the definition and history of tobacco products, including statistics of the sector. Found that negative externalities effecting tobacco consumption are environmental air/water/land pollution, littering, decomposition, deforestation as well as health implications like addiction, second hand smoke, and cancers as well as few positive externalities. Which lead to discussion and analysis, concerning the market failure of tobacco consumption supported by hypothetical economic diagrams as reference to explanation, following to solutions of a government implemented indirect tax 1980 and a ban on tobacco advertisement from televisions 1965 to standardised packaging 2017 aiming toward a change in consumer behaviour for the better. Ultimately it is hard to distinguish how well each solution has help towards stopping tobacco consumptions are there are so many underlying factors associated with the industry, but action reaps benefits to society lowering the cost to environment and health which has been seen through the results section.
However further research should be conducted factoring in the rise of electronic substitutes like disposal e-cigarettes and re-useable vapes, even though these products do not contain tobacco they do contain the addictive chemical nicotine extracted from the tobacco leaf.
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Various methods have been used to measure smoking rates in Great Britain over the years. There are three
Government surveys from which data in this factsheet is sourced: The General Household/General Lifestyle
Surveys (GLS), the Opinion & Lifestyle Survey (OPN), and the Annual Population Survey (APS)2. Table 3
demonstrates the variation in measurements.

Government targets are set on the basis of the APS data as this has the largest sample size. Please note that
due to differences in sample size and methodology, overall prevalence figures differ between surveys, though
the trends are consistent.

Table 1: Cigarette Smoking Prevalence, Adults Aged 18 and Over, Countries of the UK, 2019*

There are about 6.9 million adult cigarette smokers in the United Kingdom.2 The proportion of the population
who have never smoked has increased from 37.4% in 1974 to 60.4% in 2019.

Table 2: Prevalence of cigarette smoking by sex (GLS/OPN/APS), 1974 to 2019, Great Britain & UK 234

1 W45 38 [35 31 |28 |28 27 23 |21 |20 |19.3 [17.7 [17.0 [16.5 [15.9

1 B7 B3 [31 |29 |26 |26 25 [21 |20 |17 |15.3 |[14.1 [13.3 [13.0 [12.5
5 W0 [35 [83 B0 27 27 [26 |22 |20 [18.1 [17.2 [15.8 |15.1 [14.7 [14.1

NB: Since 2000 data have been weighted. 1974-2010 figures are from the GLS/OPN surveys and are for Great Britain. Data from
2014 onwards is from the Annual Population Survey and is for the UK.2%*
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Tobacco consumption

Since the mid-1970s cigarette consumption has fallen among both men and women, particularly among heavy
smokers (defined as those smoking more than 20 cigarettes a day). In 1974, 26% of men and 13% of women
were heavy smokers compared with 5% of men and 3% of women in 2012. The average number of cigarettes
smoked per day by men and women has seen a general downward trend.

Table 6: Average daily consumption of manufactured cigarettes per smoker, GB, 1949-2019" ***

14.1| 18.4[18.9| 21.6(16.8| 15.0{14.0| 13.0{12.0| 13.0|12.2|11.6/12.0( 11.4]| 86| 9.2

6.8| 11.0{13.7| 16.6{13.9| 13.0{12.0| 12.0{ 11.0| 11.0]10.5|11.0/11.0{ 10.3] 8.2 9.0

*Weighted and redesigned question. From 2018 the survey question used to measure average daily cigarette consumption was
transformed for telephone and online data collection modes. This means that the data collected 1974-2017 are not comparable with
the latest estimates.

CIGARETTE CONSUMPTION AND SOCIO-ECONOMIC GROUP

Higher cigarette consumption is associated with lower socio-economic status. A 2021YouGov survey
commissioned by ASH found that 34% of current smokers in higher social groups (AB) smoked 6 or fewer
cigarettes per day compared to 24% in the lower social group (DE). People in social group DE are more likely
to be heavy smokers: 10% reported smoking 21 to 30 cigarettes a day compared with 8% in the highest social
group.®

DEPENDENCE ON CIGARETTE SMOKING

There are several ways of measuring dependence on smoking including the desire to quit amongst those who

nevertheless continue to smoke. Other ways of measuring dependence include how soon the first cigarette of

the day is smoked after waking. OPN data shows 35.4% of current smokers in Great Britain had their first

ciaarette within the 0 Op 8 4Y I ~
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Figure 1: The demand curve = MPB = MSB





image3.png
Price $

D=MPB

MsB

Quantity

Figure 4: The demand curve for cigarettes: MSB > MSB
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igure 11: Negative extemalities of cigarette consumption: MSB < MPB
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Figure 18: Positive extemalties of consumption: MPB < MS8




