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1.Introduction

According to a 2021 report by the analytical company Index box, Poland has become the largest exporter of tobacco products in the world. It is first in the European Union in tobacco production and the largest producer of finished tobacco products. In turn, according to the report of the Centre for Socio-Economic Analysis, over 600,000 people are connected with the tobacco sector in Poland with jobs in tobacco cultivation, production and distribution of tobacco products (1). Five of the thirty tobacco factories in Europe are located in Poland. In the agri-food segment, export production is an important element of the country's trade balance. Thanks to the tobacco industry, the state budget receives over PLN 28 billion annually, which constitutes 7.8% of total budget revenues (1).
There are nearly 8 million smokers in Poland, and the mortality rate caused by tobacco-related diseases is one of the highest on the European continent. Due to the increasing number of premature deaths and diseases, which puts a huge burden on the Polish health service, tobacco smoking reflects the risks and negative externalities of the tobacco industry. The role of the government is to take action to minimise risks and costs for society. This essay will discuss the solutions that have been used to prevent the negative effects of external consumption in the tobacco industry in Poland (2). The effectiveness of the measures used will also be analysed. The harmful risks to society associated with the health hazards of smoking will be examined, and toxic air pollution will also be identified to provide insight into the extent of harm that smoking causes to society. An analysis of the tobacco industry and its lack of costs of negative externalities will be presented through diagrams. This will be reflected through demonstration diagrams that will provide a clear understanding of market failures (3). The tobacco industry will also be analysed after indirect taxation and the advertising ban to gain insight into whether the implementation of these solutions reduced the effects of smoking. This will be documented through the use of credible academic sources, including books, journals, articles, as well as reference to illustrative diagrams.

[bookmark: _Hlk162514473]2.Market failure in the tobacco industry.
According to the World Health Organization, cigarette smoking is considered one of the greatest threats to public health. More and more countries are joining the fight against nicotine addiction. The WHO report states "Tobacco: poisoning our planet". The industry's carbon footprint from producing, processing and transporting tobacco is equal to one fifth of the CO2 produced by airlines each year. It contributes to global warming. Every year, the tobacco industry costs the world over 8 million lives, 600 million trees, 200,000 hectares of land, 22 billion tons of water and 84 million tons of CO2 (4).
In Poland, 200 people die every day as a result of diseases caused by smoking. Smoking or passive exposure to smoke is directly related to the occurrence of 80% of lung cancer cases. Smokers are 30 times more likely to die from lung cancer than non-smokers. Reports from the Polish health service make public that in 2020 there were 22,539 cases of lung cancer in Poland. According to the World Bank, costs related to smoking cigarettes constitute approximately 15% of the total expenditure on health care. In 2021, smoking cost the budget approximately PLN 18.23 billion. The increase in the incidence of tobacco-related cancers or those resulting from air pollution and the high costs of modern anticancer therapies will imply a further increase in the expenditure of the Polish health service on oncology. Unfortunately, despite preventive activities, the consumption of tobacco products is still one of the greatest public health challenges in Poland. Tobacco smoke contributes to higher levels of air pollution and contains three types of greenhouse gases, and every cigarette smoked, or tobacco product used wastes valuable existential resources. Tobacco growers are at risk of poor health from nicotine absorption through the skin, as well as exposure to heavy pesticides and tobacco dust. Offices and local authorities, not tobacco companies, pay for the disposal of tobacco waste (5). Cigarette butts are one of the most frequently thrown away garbage in the world. Hazardous substances have been identified in the butts, including arsenic, lead, nicotine and formaldehyde. These substances are washed out from cigarette butts thrown into the aquatic environment and soil. Most cigarettes are lit with matches or gas lighters. If each wooden match were used to light two cigarettes, the six trillion cigarettes smoked worldwide each year would require the destruction of approximately nine million trees to produce three trillion matches (6).
FIGURE 1
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Figure 1 is a diagram showing the negative externalities of smoking. Since the final private benefit does not reflect the social benefit, the final social benefit is marked below the final private benefit. The vertical difference between MSB and MPB, however, shows a negative externality. Q* represents the place where the optimal level of consumption and final social benefit meets the final social cost, which is considered the equilibrium in this case. Due to negative external effects, there is excessive consumption of goods in the first quarter, which is identified as a potential loss of welfare.

[bookmark: _Hlk162514509]3.Solutions to fight smokers.
[bookmark: _Hlk162514544]Solution one – Indirect taxes
According to the ranking prepared by the American think tank Tax Foundation, Poland currently ranks penultimate in the European Union in terms of the amount of excise tax per standard pack of cigarettes. In Poland, excise tax applies to consumer products specified in the law and is systematically increased (8).
FIGURE 2
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In Poland, excise duty is currently the equivalent of approximately EUR 2.03 per pack of 20 cigarettes, and the highest tax (EUR 8.85) applies in Ireland. “In addition to excise duty, all EU countries impose value added tax (VAT) on cigarettes. Taking into account both excise duty and VAT, the average share of taxes paid on a pack of 20 cigarettes ranges from 69.5% in Luxembourg to 96.1% percent in Denmark", indicate Tax Foundation experts (9).
The most effective way to reduce smoking is to increase the price of tobacco by increasing excise duty and ensuring that the increase in tax is reflected in the price of the product. A higher price may encourage smokers to quit. This would benefit the state budget. According to data from the Ministry of Finance, in 2022 the budget received PLN 25.57 billion from excise duty on tobacco products. Budget revenues were therefore 11% higher than in 2021 (PLN 23.04 billion). Legal sales of cigarettes have also increased. According to data from the tobacco industry (Industry Data Exchange), in 2022 the total sales of cigarettes in Poland amounted to 49.39 billion pieces. This is an increase of 8.43% year-on-year, compared to 45.55 billion pieces in 2021. The upward trend has been continuing since 2015, when 41.09 billion pieces of cigarettes were sold on the legal market. Another phenomenon that has a negative impact on the tax revenues of the state budget is the gray zone, i.e. smuggling of illegal products, their production and trade. In 2019, it accounted for 9.9%. the size of the legal market (PLN 3.31 billion of market value) and was responsible for PLN 2.65 billion of lost budget revenues. In 2019, 213 billion cigarettes were produced in Poland, of which 80 percent was exported. In Poland, excise tax constitutes a large percentage of the final price, but the price of cigarettes is one of the lowest in the European Union (10).
FIGURE 3

Indirect tax on cigarettes
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Figure 2 shows the impact of indirect tax on cigarette sales. The dashed line in the graph indicates a return to the socially optimal level of production Q* and a higher price P2. The introduction of an indirect tax on cigarettes reduces cigarette consumption from the second to the first quarter. The use of taxes causes consumers to have to pay a higher price for the goods. In this way the government aims to deal with negative externalities by limiting consumption from the second to the first quarter.
[bookmark: _Hlk162514574]
Solution two – Negative advertising campaign and cigarette packaging.
Already in 1989, the Television without Frontiers Directive (89/552/EEC) banned tobacco advertising and sponsorship by tobacco companies on television. This Directive has now been replaced by the Audiovisual Media Services Directive (2010/13/EU), which prohibits all types of audiovisual commercial communications on tobacco products, including product placement. Advertising of tobacco products affects the cognitive processes of recipients in various aspects. One of them is shaping or modifying already existing health beliefs. As Marsh and Matheson (1983) showed, the very fact that tobacco advertising is legal is perceived by smokers as a signal encouraging them to smoke. Direct tobacco advertising was met with intense criticism, supported by scientific research, which ultimately led to radical restrictions on tobacco advertising (11).
The European Commission directive decided to place two basic text warnings on cigarette packs: "Smoking kills" and "Smoking seriously harms you and others around you". In addition, it introduced fourteen additional health warnings, which are placed on the front of cigarette packs. Placing text warnings on packaging of tobacco products was considered an effective form of combating the spread of tobacco smoking, however, in order to diversify the form of information provided, it was decided to also introduce graphic warnings. In May 2005, the Commission approved a set of 42 colour photographs and graphic illustrations, 3 each in relation to a specific health problem caused by tobacco smoking (5,6). Pictorial warnings were selected for European countries, including Poland. These elements are to be placed on packaging on a rotational basis to inform about the harmful effects of smoking (12). Graphic warnings visualise health damage caused by the use of tobacco products and passive smoking (7). Health warnings and information about the dangers of tobacco products that contain both illustrations and text are much more effective than those containing only text information. Their additional advantage is that they can affect people with a very low level of education and those who use a language other than the one used in the warnings, e.g. foreigners. They may also potentially affect children who cannot read yet. In Poland, it is also prohibited to display in retail outlets objects imitating tobacco product packaging and objects imitating electronic cigarette packaging or refill containers (13).

[bookmark: _Hlk162514625]Solution three: e-cigarettes
Electronic cigarettes are considered a less harmful option for smokers, but a risk for young people. Many consumers are familiar with e-cigarettes, which have been available on the market for several years. The current generation of these products does not meet the needs of all smokers, but they are still very popular (14).

FIGURE  4 
E-cigarettes
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According to research published, among others, by scientists from New York University, e-cigarettes have an equally bad or even worse effect on the human body. First of all, e-smokers inhale more harmful substances because they use e-cigarettes more often than if they smoked traditional cigarettes. Secondly, e-cigarettes contain nicotine, which is harmful to the body, only in liquid form. Additionally, e-cigarettes, which were supposedly intended to help reduce or quit smoking, are used by people who have never smoked before. Therefore, observing the popularity of e-cigarettes around the world, through the prism of a growing, new generation of younger and younger e-smokers, medical circles and selected institutions are raising the issue of the legal status of e-cigarettes and its negative social and health effects (15).
The e-cigarette is still a new product on the market, modified by subsequent companies wanting to make money on the "electronic addiction", which has not been thoroughly medically tested, so it is not possible to clearly determine all the side effects and its harmfulness. However, subsequent research results from scientists from individual countries confirm that e-cigarettes cannot be popularized as a "healthier" form of smoking. Using cigarettes is dangerous not only for smokers themselves, but also for those around them, regardless of whether we smoke traditional or electronic cigarettes (16).
FIGURE 5
Snapshot of the global e-cigarette market values for e-cigarette device types and aftermarket (e-liquids, atomizer, and batteries)
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The quality requirements imposed on the Polish e-cigarette market are among the strictest in the European Union. The issue of e-cigarettes is regulated in Poland by the Act of July 22, 2016, amending the Act on health protection against the consequences of the use of tobacco and tobacco products, covered by the consolidated text [51]. Pursuant to the amended Act, e-cigarettes are subject to many legal restrictions. It is prohibited to advertise e-cigarettes and use them in places where smoking other tobacco products was previously prohibited. Smoking e-cigarettes in a prohibited place is punishable by a fine of up to PLN 500, and e-cigarettes can only be purchased by adults. Distance sales of electronic cigarettes and replaceable liquid containers are prohibited, e.g. through shopping platforms or online auctions, and their sale in vending machines was also banned. It is prohibited to sell liquids in packages larger than 10 ml and containing more than 20 mg/ml nicotine. The packaging should include a list of all the ingredients of the product and information about the nicotine content in the product and its amount in the dose taken. Similarly to traditional cigarettes, the manufacturer is obliged to include a health warning text on e-cigarette packaging (17).
FIGURE 6

Number of smokers in Poland
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FIGURE 7
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4.Conclusions
Despite implementing numerous solutions, the Polish government has failed due to the social costs and negative health effects faced by consumers. The solutions were implemented to change consumer behaviour, and the taxes imposed were intended to be used to reduce the costs of externalities. In Poland, in 2022, 28.8% of adults admitted to smoking every day. Research shows that such numbers are not decreasing. The most smokers are unemployed people (34% of the total) and housewives (39%). Cigarettes in Poland are more often used by people who define their financial situation as bad. Despite the introduction of many bans and restrictions in Poland, it does not work. The health service is still burdened. Toxic substances that pollute the air are still being released into the atmosphere, and substances polluting the soil and water with toxic cigarette butts are still being released into the environment (World Health Organization, 2017). External solutions have clearly not been successful in Poland, with a drastic change in smoking prevalence since 2011. Other solutions should be introduced in Poland and could be considered to reduce cigarette consumption levels (18).
The cigarette market has also gained a substitute that has been very popular in recent years. The demand for e-cigarettes has increased since the introduction of solutions that bring a positive change to the health of consumers. Although e-cigarettes are not completely risk-free, they carry a small proportion of harmful threats. The increase in the number of e-cigarettes reduces the negative external effects of smoking. The results of research commissioned to the Pollster Research Institute by the Ombudsman for Children also reveal a low level of knowledge of young people about electronic cigarettes and the risks associated with their use. They are made of plastic, which is made from planet-destroying crude oil. They create vast amounts of waste. The number of disposable vapes thrown away each year could fill 22 football fields (19). Due to the way they are made, disposable vapes are almost impossible to recycle. Disposable e-cigarettes waste valuable resources that could be used for the green energy transition, including lithium in batteries. The materials and chemicals used in vaporisers are potentially dangerous and pollute the environment. The e-cigarette market is growing in Poland and its value is estimated at PLN 2 billion. The government in Poland plans to ban the sale of e-cigarettes, but it is not known when this will happen (20).
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Share of people smoking in Poland from 1997 to 2019, by gender
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