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Abstract

Cigarette production and consumption have seen dramatic growth in recent decades

and although the health effects of smoking are widely recognized, its impacts on the
environment are largely overlooked. From tobacco cultivation and curing, to cigarette
manufacturing, distribution, consumption and discarding, every stage in the global tobacco
supply chain involves considerable resource inputs, and results in the production of wastes
and emissions. Consequently, tobacco puts pressure on the planet’s already stressed natural
resources and its fragile ecosystems, threatening the livelihoods and future development of
communities around the world.

Tobacco’s total environmental footprint is comparable to that of entire countries and its
production is often more environmentally damaging than that of essential commodities such
as food crops. For the six trillion cigarettes manufactured annually, 32.4 Mt of green tobacco
are cultivated on 4 million ha of arable land and are then processed into 6.48 Mt of dry tobacco
worldwide. Globally, the tobacco supply chain contributes almost 84 Mt CO, eq emissions to
climate change, 490,000 tonne 1,4-DB eq to ecosystem ecotoxicity levels, over 22 billion m’ to
water and 21 Mt oil eq to fossil fuel depletion annually.

As a result of the shift of tobacco production from richer to poorer regions, these environmental
impacts are not felt equally around the world. Developing countries and the most vulnerable
communities bear most of the burden.

The environmental damage that tobacco causes, on top of its negative health, social and
economic impacts, makes it incompatible with the global development agenda. Reducing and
ultimately eliminating cigarette production and consumption should be

an integral part of strategies to achieve the Sustainable Development Goals (SDGs) (including
goals 12, 13, 14, and 15).
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Introduction

One of the wealthiest industries globally — the tobacco sector — has seen dramatic growth in
recent decades and despite the falling prevalence of smoking in high-income countries, has
continued to grow as the uptake of smoking increased in developing regions (Leppan, Lecours
& Buckles, 2014). In a year, the industry produces six trillion cigarettes that are consumed by
one billion smokers worldwide (Eriksen et al, 2015a). The direct health effects of smoking

are now well recognized and documented, it is responsible for about seven million deaths
annually (WHO, 2017b). However, the environmental impacts of the tobacco industry, are
often overlooked and have been under-researched. Yet, from tobacco cultivation and curing, to
cigarette manufacturing, distribution, consumption and discarding, the negative environmental
impacts of smoking are substantial and far-reaching, including the use of scarce arable land and
water for tobacco cultivation, use of harmful chemicals on tobacco farms, deforestation, carbon
emissions from the manufacturing and distribution processes and production of toxic waste
and non-biodegradable litter (Novotny et al., 2015; ASH, 2015; Novotny & Slaughter, 2014).

An appreciation of the true environmental costs of tobacco both to society and the planet is
important in prompting effective policy action aimed at tobacco control and prevention, as well
as facilitating sustainable development in countries around the world.

This report provides an overview of the environmental impacts of cigarette smoking across tobacco's
global supply chain. It specifically focuses on manufactured cigarettes and the equivalent roll-your
own cigarettes (RYO), which together account for about 90% of tobacco product sales (Euromonitor,
2016). The remaining 10% include products such as cigars, chewing tobacco, and cigarillos
(Euromonitor, 2016), as well as a number of very niche products like tobacco-based pesticides and
bio-fuel (Booket et al, 2010). Due to a lack of robust data on the production and use of these less
common tobacco products, they were excluded from the analysis. Therefore, although the report
uses interchangeably the terms tobacco, tobacco supply chain, tobacco consumption, and smoking, it
refers specifically to cigarette smoking and its supply chain.

It has been produced also in response to the decision made by the Seventh Session of the
Conference of the Parties (COP) to the World Health Organization Framework Convention
on Tobacco Control (WHO FCTC) “to prepare a report for COP8 on the environmental impact
of tobacco lifecycle which collects technical knowledge on strategies to avoid and mitigate this
impact, as well as recommend policy options and practical orientations to address it, identifying
interventions that benefit public health and environment” (WHO FCTC, 2016).

The report presents findings of research on the full cradle-to-grave life cycle impacts and
resource needs of tobacco globally, undertaken at Imperial College London (Zafeiridou,
Hopkinson & Voulvoulis, 2018)' and offers additional analysis and recommendations for policy
actions. The latter builds on existing evidence of the environmental issues associated with
tobacco, including the WHO-published overview for World No Tobacco Day (WHO, 2017),
and goes beyond the currently available research by producing a systematic life-cycle assessment
of the entire global cigarette smoking supply chain and considering a range of environmental
impact categories, from climate change to resource depletion and impacts on ecosystem health.

i Using publicly available data, Material Flow Analysis (MFA) was used to quantify the flows of natural resources and
materials used at the different stages of cigarette production and consumption, capturing both inputs (direct and
indirect) and outputs, and Life Cycle Assessment (LCA) was used to capture the environmental emissions of the
tobacco global supply chain, with all associated environmental impacts quantified using SimaPro 8. Calculations
were done based on data from 2014, and Ecoinvent datasets. See also Table AT in Appendix A.




The report first introduces the growing pressures on our planets resources and natural ecosystems,
and how these impact on the world’s ability to achieve the Sustainable Development Goals (SDGs).
Having set the context, it then presents the results of the global environmental impact assessment
of the tobacco sector. Several case studies demonstrate how these impacts are unequally felt by
countries around the world and discusses implications of the research findings to the delivery of
the SDGs. Importantly, the report identifies that changes in tobacco production and consumption
will have virtually proportionate shifts in its impacts across the board, either aggravating or

easing the damage it causes to the health and development of society and the state of the natural
environment, depending on the trend. Mitigation opportunities are considered in relation to SDGs
12 (responsible production and consumption), 13 (climate action), 14 (life below water) and 15
(life on land). Both the outcomes of the analysis of the environmental impacts of tobacco and the
identified policy mitigation opportunities presented in this report are consistent with the findings
of the WHO-published overview for World No Tobacco Day (WHO, 2017).

Setting the context

The planet under stress

Our planet is currently facing unprecedented pressures on its natural resources and fragile
ecosystems, with serious implications across all economic sectors and industries. Resources are
being used at an alarming rate, with humanity’s rapidly rising consumption of products and
services driving environmental pressures including raw material use, greenhouse gas emissions,
land use, water use, waste generation and energy use. Environmental degradation is putting at
risk people’s access to food, energy and water (e.g. UN, 2015a; Steffen et al, 2015; IPCC, 2014a).
If we are to eradicate poverty and hunger and allow people to live healthy prosperous lives now
and in the future, we need to appreciate the interdependence of human and natural systems,
and act urgently upon this understanding by balancing the world economy with social progress
and environmental sustainability (Whitmee, 2015), and ultimately transitioning to a sustainable
and resilient path. Urgent global challenges that we face today include climate change driven by
growing levels of anthropogenic greenhouse gases and the associated ocean acidification and
warming (IPCC, 2014a), the loss of biodiversity in water and on land with subsequent loss of
ecosystem services (Cebellos et al, 2015), and growing freshwater scarcity, often the result of
pollution, over abstraction, the warming climate, and exacerbated frequently by deforestation
and the intensification of agriculture (UN-Water, 2018). There is increasingly an urgent need
to evaluate all of humanity’s consumption patterns and tobacco products are a prime candidate
for this, considering that they produce considerable harm for little or no benefit. Smoking
contributes to all of the aforementioned global challenges, and therefore has the potential to
impede the global development agenda, which strives to end the global burden of poverty and
disease, protect the planet and ensure prosperity for all (UN, 2015a).

Tobacco control and sustainable development

The WHO FCTC was developed in response to the growing global tobacco epidemic and

sets out guidelines to assist Parties in the implementation of various aspects of the treaty. The
environmental consequences of tobacco consumption and exposure to tobacco smoke are
referenced in the Preamble and Objectives of the Treaty (Article 3) as well as specifically with
respect to protecting the environment and the health of persons in relation to the environment
from the effects of tobacco production (Article 18) (WHO, 2003). Its objectives reinforce a
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number of other global treaties and agreements aiming to address today’s global challenges,
including combatting climate change (UNFCCC, 1994) and the implementation of the United
Nations sustainable development agenda with its seventeen internationally agreed SDGs (UN,
2015a). Tobacco control under the FCTC is explicitly acknowledged as an integral part of
achieving Global Goal 3, which strives for healthy lives and well-being for all (UN, 2015a). The
incompatibility of the production, promotion and sale of tobacco with the human right to health
was highlighted in the recent Cape Town Declaration on Human Rights and a Tobacco-Free
World (World Conference on Tobacco or Health, 2018).

Over and above the direct effects of smoking on human health, the tobacco sector’s negative
impacts are directly related to many of the other SDGs. These include those related to reducing
inequalities (SDG 10); responsible consumption and production (SDG 12); and environmental
sustainability by combatting climate change (SDG 13), conserving, protecting and restoring life
below water (SDG 14) and on land (SDG 15). Furthermore, given the interconnectedness of the
Global Goals, tobacco also has implications across most of the other SDGs. For example, SDG 13
on climate action is connected to SDG 1 (no poverty), SDG 6 (clean water and sanitation), and
SDG 7 (affordable and clean energy). The protection and restoration of terrestrial ecosystems in
SDG 13 is connected to ending hunger (SDG2), sustainable economic growth and decent work
(SDG 8), and to reducing inequality (SDG 10). Conservation and protection of life below sea is
also linked to SDGs 10 and 12 (Le Blanc, 2015). Therefore, reducing and ultimately eliminating
tobacco consumption has numerous positive implications for the wider development agenda,
and it should be an integral part of the solution for a world free of poverty, hunger and disease,
and where all life can thrive (WHO FCTC & UNDP, 2017; Small et al, 2017).

This report focuses on SDGs 12, 13, 14, and 15 (Table 1) putting tobacco’s environmental
impacts and the proposed policy action to reduce them in the context of these four Global Goals.

Table 1: UN Sustainable Development Goals (SDGs) 12, 13, 14, 15

Call for action

Ensure sustainable consumption
and production patterns

Take urgent action to combat
climate change and its impacts

Conserve and sustainably use the oceans,
seas and marine resources

Sustainably manage forests, combat desertification,
halt and reverse land degradation,
halt biodiversity loss

Source: UN, 2015a
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The economic and social impacts of tobacco

The tobacco industry, both directly and through its front groups and third-party advocates, has
argued that it provides substantial benefits to national and rural economies around the world

and also presented itself as investing in programmes aimed at reducing social inequality (BAT,
2017b; BAT, 2017c; Tobacco Manufacturers’ Association, 2017; Philip Morris, 2016b). Although, a
thorough discussion of the economic and social impacts of the tobacco sector is beyond the scope
of this report, they are briefly considered here to help put these claims and the environmental
footprint of tobacco into context and paint a more complete picture of its costs to society.

The principal benefits that the industry claims to provide include substantial contributions to
local economies though tax payments, job creation, and the development of rural areas thanks
to the commercial value of the crop (Keyser, 2007; The World Bank, 1999). However, growing
evidence suggests that the losses that economies bear as a result of tobacco consumption
outweigh the contributions (ASH, 2016; Warner, 2000; Chaloupka & Warner, 2000). Thus,
smoking is linked to poverty through its contribution to loss of income, productivity, disease and
death. Tobacco farmers, particularly the small-holders in developing regions, have often been
found to struggle to make a living by growing such a labour and input intensive crop (WHO,
2004a; and see case study C). The developing world as a whole has been demonstrated not to
benefit from the foreign tobacco sales as the revenues are returned straight to corporations
(Warner, 2000). A study of the economic burden of the global trade in tobacco (Barnum, 1994)
that factored in costs of morbidity, mortality and the indirect costs of smoking, found that
tobacco use results in a global net loss of US$ 200bn per year (and that is excluding the full
extent of tobacco’s environmental externalities).

The concern about job losses as a result of tobacco control has also been addressed by several
independent studies demonstrating that should tobacco consumption drop, most countries
would see no net job losses, as alternative jobs would be generated by the money not spent

on tobacco. An exception is a number of countries in Sub-Saharan Africa that are currently
heavily dependent on tobacco cultivation, and in which cases policy action would be required
to mitigate potential job losses, in particular diverting farmers’ efforts towards alternative crop
production (The World Bank, 1999).

Taken as a whole, the tobacco industry’s argument that it provides benefits to society and
economies through the production and sale of a deadly product are contradictory (WHO,
2004b), and evidence shows clearly that, when all costs are considered, it is in fact a liability.
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The tobacco supply chain

From tobacco cultivation, curing, processing, cigarette manufacturing and distribution, to use
and final disposal (Figure 1), the tobacco industry’s supply chain is global and extensive, but
fragmented across regions, and at every stage a range of resources and materials are required.

Figure 1: Global cigarette production and consumption supply chain

%>%>>gﬂ> —

Tobacco Tobacco Primary Cigarette Cigarette Use &
Cultivation Curing Processing Manufacturing Distribution Final Disposal

The cultivation of tobacco, which takes place across 125 countries (Eriksen et al, 2015b), involves such
activities as seedling production, soil management, irrigation, the use of agrochemicals (pesticides
and fertilisers), harvesting and the burning of the crop residue (Goger, Bamber & Gereffi, 2014; US
GAO, 2003; Terrapon-Pfaff, 2012). Post-harvest, tobacco leaves are cured to reduce moisture content
and to ensure their preservability. The majority of tobacco destined for cigarette production is flue-
cured though some (Burley type) is air cured (Campaign for Tobacco Free Kids, 2001).

Flue-curing involves drying green tobacco in closed buildings with furnaces driving heat into
the barn. The typical energy sources for heat are wood or coal and these are the main inputs at
this stage of tobacco production (Goger, Bamber & Gerefti, 2014). Following curing, primary
processing involves grading and blending of tobacco leaf, the removal of non-tobacco material,
stemming, additional drying, packing, and temporary storage, ultimately ensuring that moisture
content is controlled to prevent deterioration. The main inputs at this stage include energy and
water use at the processing and storage facilities. Within two to three years, processed tobacco is
then shipped to manufacturers where it is transformed into cigarettes (Universal Corporation,
2017a). The cigarette manufacture process involves inputs such as cigarette filters, cigarette
paper, packaging and flavourings; and requires the production of considerable amounts of
energy (Goger, Bamber & Gereffi, 2014). The distribution of manufactured tobacco products to
consumers includes domestic and international transportation of cigarettes to warehouses and
retail outlets using road, marine, and air transport (Ecoinvent, 2013) (Figure 2).

In addition to the six trillion cigarette sticks, the outputs of the supply chain included 25 million tonnes
of solid waste (including hazardous waste and the post-consumer waste such as cigarette butts) on top of
the millions of tonnes of greenhouse gas emissions (Figure 3, and see Table A2 in Appendix A)."

The substantial resource and material inputs required at every stage in the tobacco supply chain
mean that it competes for finite and scarce natural resources with commodities which have much
greater human value such as food crops. At the same time, the wastes and emissions that occur
across the supply chain cause pollution and degradation of terrestrial and aquatic ecosystems and

i The key inputs and outputs across the supply chain were quantified using MFA. Selected indirect materials and
processes, e.g. office supplies, cleaning products, accessories required for cigarette use such as lighters and ash trays
were excluded from the study. Additionally, due to a lack of data, a number of direct inputs such as additives and
flavourings used in cigarette manufacturing to manipulate the taste and other qualities of tobacco, have not been
included in the study.
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contribute to climate change. It is important to note here that as tobacco production has shifted
from richer to lower income countries, where transnational tobacco corporations have been quick
to capitalise on weaker regulatory frameworks and growing populations (Lecours et al., 2012), so
have the environmental burden of and the many risks associated with tobacco production.

Figure 2: Conceptual framework and system boundaries of global cigarette production and consumption
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Source: Zafeiridou, Hopkinson & Voulvoulis, 2018

This is on top of the fact that, in most cases, it is not the farmers or local economies that benefit from
the sale of tobacco, but the multinational corporations, at the expense of people’s lives, livelihoods
and development (see section 2). The environmental and social injustice exacerbated by tobacco
production should be a crucial consideration for tobacco control policies and the wider strategies on
sustainable development. It is discussed in more detail in the case studies and Section 6 of the report.

Besides the main output product of the tobacco supply chain, i.e. cigarettes, all of the above activities
result in the production of solid and liquid wastes, as well as emissions to air as a result of both, the
production and transportation processes, and the product use. Painting a complete picture of the
environmental footprint of cigarette smoking requires a systematic assessment of all the resource
inputs, as well as the wastes and emissions produced across the global tobacco supply chain.

Resource and material flows across the tobacco supply chain

In a year, to produce six trillion cigarette sticks (Eriksen et al, 2015a) a total of 32.4 million tonnes of
green tobacco leaf were cultivated on 4 million hectares of land, producing 6.48 Mt of dry tobacco.
Processed tobacco was then manufactured into cigarettes across about 500 factories worldwide and
distributed to 1 billion smokers globally (Eriksen et al, 2015a), resulting in a total use of 5.3 million ha
of land, over 22 billion m® of water, 62 P] of energy and total material inputs of 27.2 million tonnes.
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Figure 3: Annual mass flows across the global tobacco supply chain
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Note: waste water excludes water losses at the farming and curing stages.

Environmental footprint of tobacco across its life cycle

Resource depletion (land, water, metal, and fossil fuel)

The production and consumption of a tonne of tobacco (equivalent to a million cigarettes) requires,
on average, over 3,700 m*® of water and nearly 8,500 m? of agricultural land, and also contributes
almost 3.5 t oil eq to fossil fuel depletion and over 0.5 t Fe eq to metal depletion (Table 3).

Globally, the production of 6 trillion cigarettes results in over 22.2 billion m’ in water depletion,
almost 21 Mt oil equivalent in fossil fuel and nearly 3.3 Mt Fe equivalent in metal depletion,

and requires a total of nearly 5.3 million ha of land (including arable land for tobacco crop
cultivation, land associated with energy inputs including wood and coal for curing, and the land
under manufacturing and other facilities) (Table 2 and Figure 4, also see Appendix B).

By competing for land and water with food and other commercial crops, tobacco contributes to
the rising tensions over these resources and threatens poorer communities’ livelihoods (see case
study A exploring the environmental footprint of the tobacco industry in China). Moreover,
the resources that go into the production of the cigarettes smoked in wealthier regions such

as the EU and North America, are to a large extent not even their own. For example, in the

UK, Canada, Portugal, and Austria, with no or very little domestic tobacco leaf or cigarette
production (FAO, 2017a; Stanford University, 2015), smoking cigarettes is done entirely at the
expense of other nations’ resources and environmental health. In other words, when smoking
cigarettes, the developed world is literally burning poorer countries’ resources.

i Most water use in the tobacco supply chain occurs at the farming stage. Sourced from surface or groundwater
resources, the consumed water is not returned into the environmental compartment from which it has been
withdrawn initially, therefore resulting in water depletion.
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Table 2: Annual resource depletion per tonne of produced and consumed tobacco, and total across the
global tobacco supply chain

Impact category Unit Per tonne of tobacco Total (Millions)
Water depletion m? 3713 22203
Metal depletion kg Fe eq 549 3282

Fossil fuel depletion kg oil eq 3481 20813
Agricultural land occupation m’a 8493 50788
Urban land occupation mZa 335 2004
Natural land transformation m? " 64

There are also a number of small island developing states (SIDS), which allocate substantial parts
of their land resources to commercial tobacco growing. Countries such as Cuba, the Dominican
Republic, Fiji, and Jamaica all have at least 600 ha of arable land under tobacco. Even some of
the smallest countries in the world - St Vincent & The Grenadines and Mauritius with their
combined total land area smaller than the city of Moscow (World Atlas, 2018; World Atlas,
2015), have parts of their scarce arable land allocated to tobacco (FAO, 2017a). In addition to
suffering the environmental impacts of tobacco growing, many SIDS bear the burden of high
smoking prevalence, e.g. on the small island republic of Kiribati, 64% of adult men and 41%

of adult women smoke, while in Palau, 54% of male adolescents (13-15 years old) and 37% of
female adolescents consume tobacco products. In other island states such as Cuba, Fiji, and
Mauritius the smoking prevalence among adult men is between 40% and 54% (WHO, 2015).

As long as the tobacco sector is allowed to produce cigarettes and as long as they are consumed,
the world cannot achieve the Global Goal of sustainable production and consumption because,
by definition, SDG 12 is about products that bring a better quality of life while minimizing the
use of natural resources and toxic materials, and the emission of waste and pollutants over the
product’s life cycle (UN, 2015b). It therefore requires fundamental changes in unsustainable
patterns of consumption and production, including the elimination of smoking.

Figure 4: Global annual cigarette production in numbers, based on data from 2014

Ooo = é

Metal depletion Total water used across Total wood Total agricultural
caused the supply chain consummed and urban land used
3.3MtFeeq 22.2 billion m? 8 Mt 5.3 million ha
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i TAL
Cigarettes Fossil depletion Total dry tobacco Countries growing tobacco Total green tobacco
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@ Case study A:

The environmental footprint of tobacco in China

Today, China —the world's top cigarette consuming country — harvests over 3 million tonnes of tobacco leaf to meet
the demand of its more than 300 million adult smokers. In order to grow such vast quantities of tobacco the country
uses more than 1.5 million hectares of arable land (FAQ, 2017a; WHO, 2018a) and requires over 11 million m? of fresh
water resources. In a year, the production of more than 2.5 trillion cigarettes in factories across the country involves
substantial amounts of energy — in 2014 the state-owned China National Tobacco Corporation (CNTC), accounting
for the vast majority of cigarette production in the country, reported energy use in excess of 13,000 Gigawatt hours
for the year (Hendlin, 2017). Given that China’s current energy mix is dominated by coal (US. Energy Information
Administration, 2017), these cigarette manufacturing facilities are particularly damaging to the environment and
the communities exposed to the resulting pollution.

At the same time, habitats in China suffer from severe water scarcity with water tables declining as farmers and
industry abstract over and above the rates of replenishment (FAO, 2011), while nearly 134 million people in China
suffer from undernourishment with almost 13 million children stunted due to chronic malnutrition (FAO, 2015a).
Furthermore, many Chinese cities suffer from persistently dangerous air pollution levels (Chan & Yao, 2008) and the
country faces one of the most serious water pollution crises ever documented with 31% of water in major river
basins and near-shore coastal waters unfit for potable use or human contact and 80% of groundwater in northern
basins unfit for domestic or agricultural uses (Han, Currell & Cao, 2016).

Diverting the resources and energy used in China for cigarette production to, for example, food production, can
benefit millions of people and, if planned and executed correctly, can help reduce environmental degradation
on top of saving millions of lives in the country. Moreover, the Chinese economy would benefit by averting the
substantial and growing health, social and economic costs of smoking, which are projected to increase rapidly and
are unsustainable given the negative spillover effects of tobacco consumption across sectors unless rapid action
is taken (WHO and UNDP, 2017). The China National Tobacco Corporation’s recent investments in Africa suggest a
strategy to shift these harms to poorer countries (Fang, Lee & Sejpal, 2017).

Image 1: A child is exposed to secondhand Image 2: Workers applying a pesticide
tobacco smoke, China on a tobacco farm in China

Source: Yifan, 2007 Source: UCLA F/e/d/ng, 2013

In addition to the arable and urban land occupied by the tobacco sector’s activities, thousands

of hectares of woodland are removed to make way for tobacco farming, to produce poles and
sticks used in barn construction and as fuel for curing the leaves. A total of 8.05 Mt of wood were
found to be used for flue-curing annually (based on tobacco production volumes from 2014)"
with nearly 7.8 tonnes of wood required to produce a tonne of cured tobacco. Additionally,

at least 6,500 ha of forest land are estimated to be cleared for tobacco cultivation annually".
Tobacco-driven deforestation is primarily an issue in developing tobacco growing countries,
where it accounts for almost 5% 