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ABSTRACT

This paper introduces and discusses a methodology for estimating the scale of illicit
consumption of cigarettes at a national level. After reviewing current data gathering
approaches and estimates, the paper delineates a methodology to estimate the consumption
of each type of illicit cigarette (i.e., counterfeits, illicit whites, smuggled/trafficked genuine
cigarettes). The proposed methodology is tested through estimating the size and
characteristics of the illicit cigarette market in 27 Member States of the European Union in
2016. The results, which underline the heterogeneity in the quality and in the quantity of the
illicit consumption of cigarettes in Europe, are presented along with considerations about the
strengths and limitations of the proposed methodology in relation to extant approaches.
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Introduction

Illicit trade in cigarettes is a global phenomenon that results in an annual loss of over 10
billion euros in public revenue in the European Union (EU) alonel. Notwithstanding the
substantial financial impact on the budgets of the EU and its Member States (MSs), cigarette
trafficking impacts on other public and private resources. First, the sale of illicit products
damages the economic interests of legitimate stakeholders by cannibalising the market in
licit products®. Second, a flourishing and expansive illicit market provides resources for
organised crime and terrorist groups®. Third, cigarette trafficking may increase law
enforcement expenditure and exacerbate corruption®. Finally, cigarette trafficking
undermines the effectiveness of smoking-reduction policies by offering smokers cheaper and
potentially more dangerous products®. As recognised by international and supranational
institutions, improving measurement of illicit trade in cigarettes is among the first steps to
curtail this illicit market®. This study aims to contribute towards this initiative.

The coexistence in the market of different types of illicit cigarettes complicates
measurement and analysis. Types of illicit cigarettes differ according to the stage in the
supply chain at which the diversion of the products towards the black markets takes place.
Illicitly produced cigarettes are non-compliant with the law since their manufacturing process
— counterfeit cigarettes exemplify this category’. Illicit whites, or cheap whites, are cigarettes
that are legally produced by registered enterprises but intended for the illicit market. lllicit
whites’ manufacturers sell a large share of their production without paying applicable duties,
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usually outside the jurisdiction of where cigarettes are manufactured®. Finally, the
contraband of genuine cigarettes involves cigarettes intended for legal consumption either
being diverted from their supply chain — especially while ‘in transit’ — and transferred to a
different final market (i.e., large-scale smuggling) or smuggled from lower-tax to higher-tax
regimes after being fully taxed (i.e., bootlegging)®.

In consideration of these challenges, we developed a methodology that contributes to
previous attempts to estimate the size and characteristics of illicit-cigarette markets. The
proposed methodology aims to be internally consistent (i.e., different assumptions lead to
similar results); transparent and replicable (i.e., all calculations and assumptions are
detailed); and comprehensive and granular (i.e., the approach estimates the overall size of
national illicit markets and subdivides it according to different types of illicit cigarettes).

Existing methods for gathering data on the illicit cigarette market and estimating its
size

Researchers have used four main classes of methods to collect data on the markets for illicit
cigarettes and consequently to estimate their size. The most common methods gather data
on illicit cigarette consumption by utilising different surveys and/or direct observations
techniques such as the Population survey®®, Pack Observation!, Pack Swap Survey and Pack
Return Survey!?. The second class of methodologies is called ‘residual methods’ and includes
Gap Analysis'3, Trade Data Analysis'4, and Econometric Modelling®®. A third emerging class of
estimates is the so-called Sewage Epidemiology?®. Finally, Empty Pack Surveys (EPSs) is an
unobtrusive measure based on the collection of finished packs of cigarettes®’. All classes of
approaches have their respective strengths and weaknesses (see Table 1).

Population surveys require the interviewed sample to be directly or indirectly
representative of the corresponding population in order to generalise their results; if the
survey samples taken are out of proportion with the population along unobserved
dimensions, selection biases may emerge®®. In particular, difficulties in targeting specific
segments of the smoking population which are particularly prone to purchase cigarettes
illicitly, such as underage smokers, may cause distortions in the estimates. Specularly, elderly
people and high-income busy workers might be simultaneously less interested in illicit
cigarettes and more difficult to intercept with various forms of population surveys®®.
Moreover, the reliability of these surveys is problematised by sensitivity of purchasing illicit
cigarettes, which may induce consumers to either underestimate their actual level of
consumption or refuse to answer to the survey?’. The main strengths of Population surveys
are that they potentially allow for a direct assessment of the prevalence of participation in
the illicit cigarette market among smokers and for the direct collection of multiple
information on illegal consumption?!. Pack Observation, Pack Swap, and Pack Return Survey
might be more expensive than Population surveys and they pose challenges in obtaining
representative samples®2.

Table 1. Methods for estimating the illicit cigarette markets: strengths and weaknesses.

Data-Collection/Estimation
Method Main Strengths Main Weaknesses




Population Surveys ® Provide multiple information on e Potential social desirability bias;
purchasing and consumption. @ Cost;
e Hard to achieve representative samples;

o Cannot detect the consumption of illegal
cigarettes that respondents believe to be
licit.

Pack Observation, Pack Swap Reduced social desirability bias; ® Cost;
® and Pack Return Surveys ® Allow to reach subpopulations ® not Hard to achieve representative samples;
. reached by population ® surveys; ~ Directly identify tax avoidance but not all

Provide information on the origin  forms of tax evasion.

of the cigarettes.
Trade Gap and Trade Data ®  Low cost; @ Provable and Does not detect bootlegging;
Strong assumptions;

Analysis ® ® reproducible; ® ;
No local-level estimates.

Easy to explain. °
Econometric Modelling Low cost; @ Easily provable and Requires high level of expertise; Does
®® reproducible; ® not detect large-scale smuggling;

i Reliable international ® Hard to produce local-level

@ comparisons; estimates.
Direct policy implications.

Sewage Epidemiology ® ® Unobtrusive; e Hard to achieve representative samples;

Local-level estimates. e Requires also secondary data;

® Privacy issues;

e |dentifies tax-avoidance but not all forms
of tax evasion.
Empty Pack Surveys ® ® Unobtrusive; e Cost;
® | ocal-level estimates; e Hard to achieve representative samples;
Directly identifies tax avoidance but not all

Differentiate between types of @
forms of tax evasion.

illicit cigarettes;
Provide information on the origin
of the cigarettes.

Source: authors’ adaptation from Merriman (2013) and Reuter and Majmundar (2015).

Residual methods assess the scale of illicit consumption via identifying discrepancies
between different secondary data sources (e.g., declared and registered consumption,
exports and imports). In the case of Gap Analysis and Trade Data Analysis, any observed
discrepancy is ascribed to illicit markets making these methods transparent, replicable, and
relatively inexpensive?3, Still, this can result in biased estimates, as computed differences may
also be due to accounting inaccuracies, survey errors, as well as mistakes in the statistical
modelling itself>*. Econometric Modelling is capable of distinguishing between tax avoidance
and tax evasion, which means that it can directly support the drafting of policies via
identifying the determinants of illicit trade?>. The principal limitation of Econometric
Modelling concerns the high degree of understanding of trafficking and related data required
to perform sound regression analyses®.

Sewage Epidemiology estimates the use of psychoactive substances at a local level
through the measurement of substance and metabolite concentrations in wastewater?’. In a
second moment, researchers compare the estimated consumption with figures emerging
from other sources (e.g., registered sales of cigarettes) to assess the intensity of the illicit



consumption. However, chemical tests can provide different results depending on sampling
procedures, stability of biomarkers, level of wastewater, analysis procedures, and the
estimated population size?®.

The EPS method comprises gathering empty packs from accessible public trash receptacles
or from the streets to acquire physical evidence of the type of consumption in an area. Once
collected, researchers check and record the features of the packs (e.g., presence of tax
stamps, language in health warnings) to assess the incidence of tax avoidance and tax evasion
in that area. Next, results referring to the sampled area are projected onto a broader
population?. EPSs yield a potentially geographically broad and yet granular view of (illicit)
cigarette consumption. However, to be representative of a vast area, EPSs require careful
selection of numerous collection points. The high costs related to the collection of large
samples and the subsequent lab analyses are among the principal shortcomings of EPSs®.
Consequently, even if scholars have run independent EPSs3?, large-scale EPSs are ordinarily
conducted by independent agencies, yet funded by the tobacco industry.

EPSs provide an indication of the share of illicit consumption without being undermined
by under-reporting and social desirability biases®2. EPSs are thus an unobtrusive method as
they ‘do not require the cooperation of a respondent and that do not themselves
contaminate the response’33. Moreover, checking the origin, brand, and physical features of
cigarette packs affords the identification of the different types of illicit cigarettes circulating
in a given market, including counterfeits®*. Consequently, scholars have used EPSs in a variety
of contexts®,

However, Scollo et al.® point out that by concentrating on packs collected from the
streets, EPSs may over-represent tourists, students and, more generally, users of
nondomestic and illicit cigarettes. Similarly, scholars have criticised EPSs for focusing more
on urban than rural areas, thus failing to address that illicit consumption may differ between
the two¥. To be representative of a vast area, EPSs require careful selection of numerous
collection points, which increases the costs of sampling. A second class of concerns pertains
to the functionality of EPSs in distinguishing between non-domestic packs (i.e., packs of
cigarettes consumed in a market other than that for which they were produced) legally
introduced into a country and smuggled/contraband products3®.

Available cross-national estimates of the illicit cigarette consumption in the EU

Researchers have used these aforesaid methods to estimate the illicit consumption of
cigarettes in various countries across the EU. These studies predominantly focus on single
countries and/or specific years. To the best of our knowledge, only three longitudinal and
broad multi-national estimates of illicit consumption in the EU have been produced, one by
Euromonitor International (El), one by Prieger and Kulick,*° and one by the consulting firm
KPMG LLP (KPMG).

El produces comparable time-series estimates of the extent of illicit consumption in 25 EU
countries. El does not publicly disclose any details about its methodology, which ostensibly
relies on the analysis of official statistics, trade press, and interviews with manufacturers and
retailers. El combines this information with country-specific indicators on, inter alia, the
porosity of borders, prices of legitimate cigarettes, and whether a market is prone to



exploitation by tobacco trafficking®. However, several authors claimed that the lack of
detailed information about the original sources of the data and how these data are treated
in order to reach the final estimates makes the obtained results difficult to interpret®2,

Prieger and Kulick®® produce a time-series estimate of the consumption of illicit cigarettes
in 25 EU MSs in the years 1999-2014 by performing a consumption gap analysis. In particular,
Prieger and Kulick** compare estimates of cigarette consumption emerging from surveys
conducted in each of the 25 countries with licit sales; then, they ascribe gaps between the
two to consumption of illicit cigarettes. Gap analysis is transparent, replicable, and relatively
inexpensive since it relies on secondary data. At the same time, it is functional to estimate
consistently the evolution in time of illicit consumption relying on usually few and openly
available data sources®. On the other side, gap analysis is less effective whenever the exact
scope of tax avoidance and tax evasion are of interest. Indeed, it fails in separating between
foreign legal supply from border-crossing—i.e., tax avoidance — and illegal cigarettes —i.e., tax
evasion. Moreover, it does not allow for estimating separately the consumption of
counterfeits, contrabands, or illicit whites?®.

KPMG conducted annual estimates of the illicit consumption of cigarettes in the EU MSs
for the period 2006—2017 on behalf of major tobacco producers. KPMG’s strategy primarily
relies on two sources of information: Legal Domestic Sales (i.e., registered sales of genuine
domestic products via legitimate channels) and EPSs*’. Therefore, the estimates by KPMG
present the same main strengths and weaknesses of other studies that utilise EPSs. Indeed,
KPMG provides a range of information about various types of illicit cigarettes, including
brands, and their intended market. However, several authors contended that some aspects
of KPMG’s methodology are inadequately explained or insufficiently detailed, thus
preventing the possibility to replicate and validate the results*®®. Moreover, authors as
Gilmore and colleagues®, Joossens and colleagues® and Gallagher and colleagues! claim
that KPMG'’s strategy risks to overestimate the illicit trade of cigarettes in areas characterised
by a high frequency of cross-border sales.

Estimating the consumption of illegal cigarettes in the EU MSs

Aiming to estimate the illicit consumption at the national level, in multiple countries, and in
a comparable manner across time, EPSs emerge as preferred data source for two main
reasons. Differently from residual methods and sewage analyses, EPSs provide detailed
information on the consumed cigarettes (i.e., type and origin of the cigarettes). At the same
time, they do not suffer from the biases related to the interaction with smokers that affect
the other direct-survey methods. Therefore, our methodology expands and develops the
KPMG’s EPSs-based approach and it is predicated on two procedures. First, it assesses the
overall consumption of cigarettes, both licit and illegal, in all the markets of interest. Second,
it estimates the share of legitimate and illegal cigarettes (i.e., counterfeits, illicit whites,
smuggled legitimate cigarettes) consumed in each country.

Access to the used EPSs data has been accorded to the authors within the framework of
the research project ITTP NEXUS in Europe and Beyond funded by PMI IMPACT, a global grant
initiative by Philip Morris International to support projects dedicated to fighting illegal trade
and related crimes®2. Some authors claim that surveys funded by an interested stakeholder



may lead to distorted results®. Despite these concerns, no alternative source of information
is currently available with the same size of sample and detail of data for multiple countries;
an average of more than 18,000 packs per EU country were collected in 2016. In the future,
institutions as OLAF interested in estimating the size of the illicit market for cigarettes may
decide to run their own EPSs.

Estimating the overall consumption of cigarettes, inflows, and outflows

The methodology begins with estimating the total consumption of cigarettes in each country
— 27 EU MSs>%; estimates focus on 2016, but it is possible to consistently replicate it across
years. Adopting a supply-side approach, the estimate of the worldwide consumption
emerges out of the difference between the overall production of both legal and illegal
cigarettes, the aggregate of seizures, possible losses, and inflows and outflows from or to
other countries. Specifically, inflows correspond to foreign cigarettes that were originally
intended for another country but consumed in the one under examination; while outflows
designate cigarettes that were intended for that given country but ended up being smoked
abroad. The total cigarette consumption in country i (TC) in a given year can be expressed
as:

TCi% LPip IPi XSEi' b LO'i p X INik X OUTiy (1)
141 k;ki isii

where: LPiis the legal registered production in i; IPiis the unregistered illegal production in i;
SEi b LO' are the volumes of cigarettes released for consumption in i that were, respectively,
seized and lost in the I"" country (including i); INik represents inflows from k to i; and OUTi;
stands for outflows of cigarettes from country i to j.

Releases for Consumption (RCs) of cigarette data is used to measure legal registered
production (LP). RCs reports registered sales of domestic products®. Seizure data measure
the amount of cigarettes that were produced but not consumed since they were seized by
law enforcement authorities (SE). Data on seizures were retrieved from the OLAF ‘White
Smoke’ Project®, which collected information on the volume of cigarettes seized in 2015—
2016 by their country of origin®’. As for other illegal markets®, losses are not included in the
computations because of the complete lack of information on them. However, losses are
likely to be negligible compared to consumption and seizures.

EPSs provide information on consumption patterns within each country. In particular, EPSs
allow for the collection of data on the share of domestic (i.e., cigarettes consumed in the
market for which they were produced) and non-domestic cigarettes smoked in a market (i.e.,
inflows). Information on the cigarettes’ brands and the share of counterfeits and unbranded
packs (i.e., consumption of illegally produced cigarettes) is also available. Combining these
shares with data on RC makes it possible to estimate actual volumes of consumed cigarettes

by type.



The validity of equation (1) rests on the assumption that production, consumption, and
seizures refer to the same time frame t. For whichever t, this equation can be written as:

n n n
TCit % LPit p IPit XSEiitp LOiti p X INitkt X OUTitljt (2)
1%1 k;ki B

Actually, part of the cigarettes consumed and seized during a year might have been produced
in previous years. Therefore, the operationalisation of these dimensions through official year-
based statistics may introduce a temporal discrepancy between the data referring to
production, consumption, and seizures. Nonetheless, two considerations suggest that this
temporal discrepancy is unlikely to introduce major biases in our estimate. Firstly, cigarettes
are perishable goods®?; as such, manufacturers and wholesalers have incentives in not having
large inventories. Secondly, the production — and the consumption — of cigarettes tends to
be quite stable on a year-by-year basis thus any lag in consumption would be almost exactly
compensated by consumption of previous year’s production (see Figure 1). Also considering
a multi-year period, autocorrelation in volumes of production is present at each lag orders
up to the nine lags, as by Cumby and Huizinga’s®° test of serial correlation in time series (see
the right-side panel of Table 2). In consideration of this, the use of annual data is unlikely to
introduce any major temporal discrepancy between production, consumption, and seizures.
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Figure 1. Evolution of releases for consumption, 2015-2017.



Table 2. Cumby-Huizinga test for autocorrelation in the Releases for Consumption data, 2008—
2017.

HO: g = O (serially uncorrelated) HO: g = specified lag-1

H1: serial correlation present at range specified H1: serial correlation present at lag specified
lags Chi? df p-value lag Chi? df p-value
1-1 226.532 1 0.000 1 226.532 1 0.000
1-2 228.446 2 0.000 2 80.206 1 0.000
1-3 228.457 3 0.000 3 46.401 1 0.000
1-4 228.467 4 0.000 4 32.228 1 0.000
1-5 228.504 5 0.000 5 25.809 1 0.000
1-6 228.669 6 0.000 6 23.959 1 0.000
1-7 228.675 7 0.000 7 21.943 1 0.000
1-8 228.676 8 0.000 8 19.858 1 0.000
1-9 228.678 9 0.000 9 16.840 1 0.000

The table reports the results of the Cumby-Huizinga (1992) test for autocorrelation in the Releases for Consumption
data of 27 EU MSs in the years 2008—-2017.

The transnational nature of the market for illegal cigarettes requires the simultaneous
consideration of as many markets as possible to increase the accuracy of the estimates. The
EPSs used in this analysis encompass 57 countries in Europe, the Middle East, Central Asia,
and North Africa. In 2016, 826,627 packs were collected in selected cities within all the
countries considered (see Figure 2). The companies in charge of the survey developed a
collection plan intended to produce a representative sample of the cities within each country,
although they were not true probabilistic samples. Collectors picked up all packs along pre-
established paths from both public bins and the street floor. Packs were then randomly pulled
from the selected ones until pre-fixed quotas for each neighbourhood were met.

To increase the representativeness of national dynamics, we weighted EPSs data
according to the size of the resident population of the subnational region in which the packs
were collected. In other words, in the few cases in which the data displayed that more packs
per inhabitant had been included in the final sample in a subnational area compared to the
national average, then the data for that area were scaled down accordingly, and vice versa.
Despite this correction, a bias in the estimate of the illicit consumption of cigarettes may
emerge in this step of the proposed methodology. The bias is related to the potential
disequilibrium in the ratio between actual cigarette consumption and population among
different subnational regions in the same country. While exploiting data on actual smoking —
including consumption by travellers and commuters —
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Figure 2. Packs collected per 100,000 inhabitants in each country during EPSs (2016)
Note: In Belarus, Georgia, Kosovo, Moldova, and Ukraine, EPSs were not conducted in 2016.
Thus, for these countries, 2015 EPSs data are employed.
Source: authors’ elaboration.
instead of the number of inhabitants of a given area would provide more accurate estimates,
the number of smokers at NUTS2%! level is not available in many EU countries, nor is it
available on a yearly basis. Because within-country differences in per capita cigarette
consumption are low with respect to the national smoking prevalence, the bias is likely to be
a minor one. However, neither the exact magnitude of the bias nor its direction are
computable due to the lack of data causing the bias itself.

Exploiting EPSs results, inflows and outflows can be expressed as a share of the total
consumption of a selected country and as a share of the total consumption of other countries,
respectively. That is:

INik % mik TCi (3)

| OUTi % miji TCj (4)

where mikrepresents the number of cigarettes sampled in country i but originally intended
for country k over the total number of cigarettes sampled in i. Using EPSs, it is also possible
to identify some of the packs illegally produced (e.g., counterfeits). By denoting as mi;jp the
share of illegally produced cigarettes consumed in country i, IPican thus be written as:

IPi % mi;ip TCi (5)



lllegally produced cigarettes are expressed as a share of domestic consumption and are not
part of the inflows coming from any specific country because it is impossible to determine
whether they have been domestically or non-domestically produced.

Equation (1) can then be expressed as:

n n n
TCi X mik TCi misip TCi% LPi XSEip LOY X mji TC; (6)
k;ki 141 i

The total consumption in country i comprises consumption of genuine domestic cigarettes
(mii TGi), consumption of cigarettes that were originally produced for other

n

markets (i.e., licit and illicit inflows — P mi TCi), and consumption of illegally produced
k;ki

cigarettes (miip TC), that is:

mii TCip X mik TCip mi;ip TCi% TCi (7)
K;ki

Hence, the left-hand side of Equation (6) can be written as:
n  nmi TCi% LPi XSEp LO} X m;i TG, (8)
%1 iii
Since the last summation in Equation (8) explicitly excludes the term mii TC;, the cigarette

market in country i is represented by (9):

n n
X mij TC;j% LPi XSEi p LO'| (9)
%l 1%1

The key assumption that outflows to countries not included in the analysis (i.e., countries for
which EPSs data are not available) are null allows for the simplification of Equation (1) into
Equation (9). This leaves an equation in which the only unknown terms are those
representing the total consumption in country i (TCi) and in countries generating inflows to i
(TCk, ik). In this way, every element in (9) can be expressed as a function of TC. Hence, the
international trade in cigarettes is modelled as a semi-closed system in which inflows can
come from any country in the world, but outflows can target only the countries included in
the analysis. This constraint is unlikely to create major biases in the estimates for two
reasons. First, the analysis comprises a set of countries (i.e., 57) larger than the ones for which
the estimate is produced (i.e., 27), thus reducing the potential number of unconsidered
outflows. Second, the relatively high prices of cigarettes in most EU markets provides an



incentive to smuggle cigarettes into these countries rather than exporting them to other
regions®?.

In the proposed system, each equation describes the consumption patterns in a country
included in the analysis. To cite an example, assuming the availability of EPSs data for only
three countries (country A, B, and C), the system would be specified as:

c42 mAC  ms8c

mcc 53 24 Tce 35 % 26666646 Puca  bb

7777

2 LPA PSEAi b LOAi 3

MAA  MBA  MCA TCa C
I I
MAB mse mcaTCs LPs SEs LOs (10) iLpc
PSEC LOCS57i i

%A

In countries A, B, and C, EPSs might testify to the consumption of cigarettes originally
intended for markets other than those included in the analysis (e.g., country Z and country
W). Yet, the assumption of null outflows towards countries not included in the analysis makes
these values redundant for the solution of this system of equations. Therefore, in Equation
(10) the only unknown terms are in the TCivector — as opposed to the other terms, which are
all known quantities and thus marked with a dot —, from which®:
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One expedient exercise for checking the reliability of the results obtained through this
method is to compare them against estimates produced through different strategies®.
Hence, an estimation was made of the national total consumption as a product of smoking
population times annual average consumption—a daily value multiplied by 365—estimated
through population surveys in each country. We relied on two alternative sources of
information to estimate the share of smokers. First, we collected WHO data on smoking
prevalence within each country; second, we used data from the 2017 Eurobarometer that
accounts for smoking prevalence among both male and female smokers and adjusted it to
only consider factory-made cigarette smokers. Estimates emerging from the adoption of this
alternative method were compared with those generated via the aforesaid EPS-based
method.

Estimating the share of legitimate and illicit consumption

EPSs data can be used to divide the total volume of consumption into its constituent parts,
i.e., two forms of legal consumption — of domestic and non-domestic cigarettes — and the
various types of illicit products. The following subsections delineate the methodology used
to estimate these components of the market.

Counterfeits

The forensic analysis of cigarette packs makes it possible to categorise the status of each pack
as either genuine or counterfeit. However, only those manufacturers that cooperate with
each specific EPS conduct these analyses. Resultantly, our estimate of the prevalence of
counterfeits within the entire sample is a downward-biased estimate of the true share of
counterfeits smoked. This is not overly problematic however, as counterfeits constitute only
a residual share of the total illicit market in the vast majority of countries®>. Conversely,
extrapolating the counterfeiting rate for other brands from the counterfeiting rate of the
inspected ones would lead to a more severe upward-biased estimate. For instance,
counterfeiting of Marlboro brands, which are produced by PMI (a manufacturer cooperating
in EPSs), are largely more widespread than other brands worldwide®®.

[llicit whites

EPSs information on the brand of cigarettes consumed in the 57 considered countries was
used to identify illicit white brands and subsequently the volume of their consumption in the
27 EU MSs without relying on external sources of information. The methodology identified



illicit white brands by comparing the overall domestic consumption of each brand to the
overall consumption of the same brand. If more than half of a brand’s cigarettes were
consumed outside their intended markets, then the brand was identified as an illicit white
brand®’. The methodology also required each brand to have an — albeit small — share of
domestic consumption in at least one of the countries included in the analysis. This
requirement excluded the risk of flagging genuine brands produced in countries where EPSs
data are not available as being illicit whites. This condition was not applied whenever the
reported origin of the pack was ‘Duty Free’ or ‘Unspecified’ in more than half of the sample®.
Indeed, brands for which the intended destination market is, in most of the cases, either
impossible to identify or a duty-free shop can hardly be considered legitimate brands.

Subsequently, all the packs of those brands consumed outside their intended countries —
i.e., only non-domestic consumption — were considered illicit whites. Conversely, in those
countries where these brands are also consumed domestically, if the consumption of
cigarettes intended for another market was higher than 90% of total consumption, all the
consumed cigarettes were regarded as illicit whites. If non-domestic consumption did not
exceed 90% of total consumption, then only non-domestic cigarettes were added to the
volume of illicit whites®.

The rationale for identifying illicit whites in this way concerns the fact that illicit whites are
mainly intended for foreign illegal markets, and typically no efforts are made to market these
cigarettes through legal distribution channels’. That said, it is unlikely that manufacturers
operating in the legal market would rely on clients (i.e., wholesalers) that export a large share
of their production to countries where their cigarettes cannot be legally sold. Thus, a brand
with negligible legal domestic consumption and high non-domestic shares can be reasonably
identified as an illicit white brand.

Contraband of genuine cigarettes and legal consumption of non-domestic
cigarettes

Contraband flows were calculated by subtracting transnational legal inflows and inflows of
illicit whites from the total inflows. Indeed, genuine non-domestic packs are either legally or
illegally brought into the country where they are collected. We estimated contraband by
modelling legal inflows in two respects. The first approach relied on multiple data sources to
account for different quantities of cigarettes carried by different types of cross-border
travellers (i.e., flow decomposition approach). A second estimate was produced by using data
from a population survey (i.e., single estimate approach). In this manner, it was possible to
test our estimates against different sets of data and assumptions, whilst, simultaneously,
obtaining two alternative measurements for each country.

Flow decomposition approach

Legal inflows of cigarettes were broken down into five main categories.

1. Cross-border daily commuters can buy their cigarettes either in their country of
residence or in their country of work. We assumed that commuters bought all their cigarettes
in the country with the lower prices (i.e., fully rational behaviour). Thus, for each pair of



bordering countries, the number of commuters between the two countries was multiplied
by the smoking prevalence and the individual smoker’s annual cigarette consumption in the
country of residence, resulting in the total volume of cigarettes bought by commuters.
Subsequently, two further assumptions were introduced. First, legal inflows were attributed
to the country with higher cigarette prices in proportion to the probability of littered packs.
Second, the probability of littering was assumed to be proportional to an estimate of the
daily hours that workers spent in the two countries (i.e, 40/112 hours for the country of work
and 72/112 for the country of residence)’. Previous studies have developed less
conservative assumptions with respect to linking commuters’ consumption to the time spent
in a jurisdiction regardless of cigarette prices’2.

2. National smokers returning from trips abroad were assumed to bring home more
cigarettes the larger the price difference between the origin and destination country. Their
propensity to buy lower-priced cigarettes was computed using data from a survey in which
smokers were asked about their purchasing habits during trips’®. A ‘price propensity’
coefficient was computed by correlating the average declared number of packs bought
abroad with the average differential between cigarette prices in the country of origin and
lower-price EU countries’®. To compute legal inflows generated by a resident returning from
a trip to any lower-price country, the ‘price propensity’ coefficient was multiplied by the price
differential between the country of residence and the destination one. It was assumed that
residents returning from higher-price countries would bring home the cigarettes that they
bought on a trip to a country where cigarettes have the same price, minus an adjustment
that depends on the actual price differential. This adjustment is computed by multiplying the
‘price propensity’ coefficient by an estimate of the price elasticity of demand times the
absolute value of the actual price differential™.

3. The quantity of cigarettes legally brought into a country also depends on thenumber
of foreign tourists visiting the country considered’®. Assuming comparability in the quality of
cigarettes in the two countries and smokers’ awareness of cigarette prices abroad, smokers
coming from higher-price countries will benefit from a trip to a cheaper country. Therefore,
tourists from higher-price countries were expected to take a single pack —i.e., the one they
were smoking when leaving their country — on their trips abroad, as assumed in previous
studies’”. Conversely, smokers residing in lower-price countries will try to avoid buying
cigarettes in their destination country. Thus, in accordance with previous studies’?, they were
expected to plan their consumption in advance and take enough packs to the destination
country to satisfy their consumption during their trip. Foreign smokers coming from lower-
price countries would thus generate a volume of legal inflows equal to their average daily
consumption, times the average length of stay in their destination country.

4. We hypothesised that smokers living close to the border with countries where
cigarettes are less expensive purchase part of their annual consumption in the neighbouring
country to save money on cigarettes. Previous studies have made similar assumptions and’®,
indeed, several scholars have argued in favour of a correlation between proximity to lower-
price jurisdictions and cross-border purchases®. Hence, the estimated number of smokers
living close to a border with a lower-price country were assumed to go to the neighbouring
country once a year to purchase their maximum allowance. Rather than reflecting the actual
purchasing behaviour of any smoker, the guesstimate of a maximum duty-free allowance per



year was set as the average between the quantity purchased by smokers with a high incentive
to buy almost all their cigarettes in the neighbouring country and the quantity purchased by
smokers who never bought cigarettes abroad. Operationally, we considered people living in
NUTS3 areas along terrestrial borders as being close to borders.

5. Inflows generated by other types of unregistered travellers include foreign
cigarettes brought by individuals who reside in a country different from the one where they
have citizenship. These individuals may be students spending a period abroad or individuals
working in a foreign country, and their actual number was proxied by relying on data on the
number of residents in a country who are citizens of a different EU country. For each pair of
countries, the number was added to the number of residents returning from trips to other
countries and to the number of tourist arrivals — for foreign residents returning to the country
of citizenship — thus assuming that nationals living abroad go back to their home country on
average once a year. The quantity of cigarettes that they legally carry was assumed to be the
same as the amount assigned to tourists and residents coming home.

Single estimate approach

Transnational legal flows were also computed using an alternative approach. The
Eurobarometer®!survey explores consumers’ attitudes towards purchasing tobacco products
cross-border®. In particular, smokers were asked whether they had bought tobacco products
abroad in the past 12 months and, if so, the proportion of their annual tobacco consumption
that was bought in another country. For each smoker who bought a non-zero share of his/her
annual consumption abroad, this share was multiplied by his/ her annual cigarette
consumption, which was retrieved from the answer to a related question in the same survey.
The total volume of cigarette consumption bought abroad by survey respondents was then
projected onto the country population via the use of survey weights.

As a final step, all legal inflows were capped at the maximum duty-free allowance, i.e., the
quantity exceeding the maximum allowance is regarded as illegal. By summing up the
calculated volume of counterfeits, illicit whites, and contraband sticks, the two approaches
allowed for the estimation of the volume of illicit cigarette consumption in EU countries. To
ensure replicability of the estimates for researchers with access to EPSs data, Table 3
describes the data employed in the methodology together with their source and time
coverage.

Results

Figure 3 depicts the estimated amount of yearly consumption of cigarettes in 27 EU MSs
during 2016. Germany and Italy recorded the highest values of around 90 billion and 77 billion
cigarettes, respectively. This is unsurprising considering that they are among the largest
European countries. In terms of the consumption rate (i.e., the estimated consumption per
100,000 inhabitants), it is south-eastern countries that registered the highest values.

Figure 4 reports the comparison between estimates of the total consumption based on
the results of surveys on smoking habits, with the corresponding confidence intervals, and
the results of our methodology. Our estimates, on average, place in-between the ones



emerging from the two alternative ones based on surveys. Considering that no true measure
of the market exists, and that smokers tend to underreport their smoking consumption in
surveys®, this comparison suggests the overall accuracy of our estimates. Indeed, the values
based on WHO data tend to overestimate total consumption, since they also include smokers
of tobacco products other than cigarettes. Conversely, values based on Eurobarometer are
more conservative because they do not include consumption by the non-resident population.
However, the comparison highlights that our methodology may overestimate the total
consumption in small countries where EPSs’ samples are smaller.

Figure 5 shows the estimated share of illicit consumption in each EU MSs. Overall, our
estimates are relatively consistent also with at least one of the values proposed by either
KPMG or El, or with an average of the two (see Figure 6)%*. The highest levels of illicit
consumption were estimated in Greece (27.9%) and Malta (25.0%). More generally, high
consumption of illicit cigarettes was identified in several countries along the EU eastern
border, as well as in those markets where cigarettes are particularly expensive (i.e., the
United Kingdom, France, and Ireland). These results are in accordance with prior research on
the trafficking of cigarettes. Countries along the eastern border are close to both providers
of cheap contraband cigarettes and to important source countries of illicit whites®>. High
prices for cigarettes is a further factor commonly related to illicit trade®®.
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Finally, Figure 7 shows the respective weights that different illicit products have in the
illicit markets. Contraband cigarettes (CB) are the main type of cigarettes purchased illegally
in the 27 EU MSs with an overall consumption ranging between 15.9 and 30.0 billion
cigarettes. Contraband cigarettes account for more than 90% of illicit consumption in the
Netherlands, Slovenia, Luxembourg, Croatia, and Belgium. lllicit whites are the second most



consumed illicit product —i.e., about 19.2 billion corresponding to approximately the 34% of

the illicit consumption. Illicit whites (IW) are shown to be
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Figure 4. Comparison among alternative estimates of total consumption (2016).

The figure reports the comparison between estimates of the total consumption based on the results of surveys on
smoking habits (Eurobarometer in green, WHO in orange), with their corresponding confidence intervals, and the
results of our methodology (full grey bars).

Source: authors’ elaboration on own estimates and on estimates based on data from Eurobarometer and WHO.

predominant in Lithuania, Latvia, and Romania. This result is unsurprising considering their
proximity to three of the main global producers of these specific cigarettes: Belarus, Russia,
and Ukraine®”. Contraband cigarettes of unknown origin (CB(UN)) is particularly high in
Cyprus, Malta, and Greece. These same countries characterise also for relevant illicit flows
coming from the United Arab Emirates and from South Korea. Whilst counterfeit cigarettes
(CF) is often a marginal product, it nevertheless constitutes a significant share of markets
with a low penetration of illicit products, such as Slovakia, Sweden, Finland and Portugal, as
well as the United Kingdom. The relevant penetration of counterfeit products in a large
market as the British one confirms the findings of previous studies as OECD®,

Discussion

The illicit market for cigarettes is both a black market, because it operates outside the law,
and an obscure market, in that its determinants and dimensions are only partially known.
Consequently, no true figures against which to compare and verify any estimates truly exist.
Hence, to assess any estimate, researchers must compare figures deriving from different
methods and assumptions verifying if different estimates point in the same direction and
analysing if the figures are plausible in light of extant understanding of this illegal market.



That said, our methodology provides estimates of the consumption of illicit cigarettes
which are consistent with results obtained via alternative strategies (i.e., decomposition
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Figure 5. Estimated shares of illicit consumption on total consumption, average of the
decomposition approach and of the single estimate approach (2016).

and single estimate approaches). At the same time, our estimates are in line with important
interpretations advanced by the authors investigating the illicit trade in cigarettes (e.g.,
proximity to source countries of illicit cigarettes; low affordability of legitimate cigarettes).
Finally, the proposed methodology presents advances to other approaches in terms of its
transparency and capacity to model and operationalise manifold aspects of the market (e.g.,
multiple legal flows, illicit whites, large-scale contraband, and seizures). The improvement in
terms of transparency derives from the detailed description of exploited data sources, of
procedures of calculi, and adopted assumptions. In turn, these features allow those who
collect similar data to replicate our methodology. The increased capacity to consider different
aspects of the trafficking of cigarettes with respect to previous methodologies is given by
four main factors, which are summarised in the following paragraphs. Table 4, instead,
provides a synthetic comparison between the hereby proposed approach and the estimation
methodology produced by KPMG.

First, legal inflows were estimated apropos two different approaches, which mitigated the
reliance on specific assumptions and data. Moreover, this study specifically modelled
different forms of transnational legal flows that have not always been considered in previous
studies®. These separate estimates may aid the design of specific policies and regulation
adjustments aimed at reducing tax-avoidance practices.



Second, in the proposed methodology, contraband flows can originate in any other
country, regardless of cigarette prices in the two markets and the inclusion of the cigarettes’
country of origin in the EPSs, a point which is disregarded by most alternative strategies,

including the one by KPMG®°. This allows for taking into account large—scale
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Figure 6. Comparison among alternative estimates of illicit consumption (2016).

The figure reports the comparison between our two estimates of the illicit consumption of cigarettes in 27 EU
Member States and the ones produced by KPMG (2017) and Euromonitor International (data from the Tobacco
Passport 2017 retrieved in July 2017). In particular, our estimate emerging from the ‘flow decomposition approach’
has a statistically significant correlation of 0.917 with the estimate by KPMG and of 0.940 with the estimate by
Euromonitor International; the estimate obtained with the ‘single estimate approach’ has a correlation of 0.950 and
0.952 with the estimates by KPMG and Euromonitor International, respectively.

Source: authors’ elaboration on own estimates and on estimates by KPMG and El.
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Figure 7. Estimated shares of illicit consumption by type of products (2016).



smuggling schemes, such as cigarettes stolen in one country and resold into another one,
although these schemes are currently a limited source of illegal cigarettes®.

Third, the proposed estimation method does not depend on externally available lists of
illicit whites identified by scholars, law enforcement agencies, or tobacco producers®.
Instead, our methodology relies on a basic rationale: the majority of wholly legitimate
cigarettes are unlikely to end up being smoked in countries where they cannot be
Table 4. Comparison with the approach proposed by KPMG.

KPMG (2017) Authors
Inflows and Dynamic, iterative model. System of equations representing the
outflows supply of legal and illegal cigarettes.
Estimate of legal One estimate based on a single dimension: Two alternative estimates, the first based
inflows 1. Business and tourism travel (i.e., on five dimensions:
consumption given by the number of 1. Cross-border daily commuters.

N

. National smokers returning from
tripsabroad.

3. Foreign tourists.

4. Smokers living close to the border

withcountries where cigarettes are less

registered tourists times Duty Free
allowance). However, ‘[I]n certain cases
travel data may not capture the extent of
cross-border travel where such travel does

not entail an overnight stay. Where thisis a expensive.
material source of cross-border flows, it is 5. Other types of unregistered travellers.
estimated based on regional border The second based on a single dimension:
populations and travel retail sales data’ 1. Consumers who declare to purchase
(KPMG 2017, 188). tobacco abroad.

Large-scale Flows of cigarettes coming from countries Flows of cigarettes coming from countries

smuggling where cigarettes are higher priced are where cigarettes are higher priced are

considered fully legal. not considered per se legal.

Illicit whites Brand and country specific estimate: ‘[. . .] Two steps brand and country specific

where illicit volumes represented >99% of  estimate: ] )
total consumption, the brand is an lllicit 1. Overall comparison of domestic and

. nondomestic consumption of each
White where a large flow has no country P

brand.
specific labelling or tax stamp. Once 5 coyntry by country estimate of the
identified, the brand’s overall volume is

volumeof illicit whites based on domestic
determined only in countries where the

consumption thresholds.
brand flow meets the 99% criteria’ (KPMG

2017, 201).
Seizures Not included in the estimate of the flows and of Included in the estimate of the illicit flows,
the illicit market. although negligible in most countries.

The table reports a synthetic comparison of the key features of the approaches proposed by KPMG and by the
authors. The comparison focuses on the main elements of the approaches rather than on exploited data, calculi
and eventual adjustments. Since our estimate refers to 2016, we explicitly consider the corresponding KPMG’s
publication — i.e., KPMG (2017). Following editions of the KPMG's report did not introduce major changes with
respect to the methodology behind the proposed estimates. Estimates by Euromonitor International and by
Prieger and Kulick (2018) are not included in this comparison as the methodology by Euromonitor International is
hard to access, while the one by Prieger and Kulick (2018) does not aim at separating between different forms of
tax avoidance and tax evasion.

legitimately commercialised. This approach could be refined further when data on a larger
number of markets becomes available. However, it already provides results that are neither
influenced by law enforcement activities nor manufacturers’ and experts’ opinions.

Fourth, our approach also takes seizures of cigarettes into account. Interceptions by law
enforcement agencies are not comparable in size neither to production nor to consumption



within most of the countries considered®. From our estimates, it emerges that in 25 out of
27 EU MSs, interceptions of cigarettes originating from EU MSs, in 2016, accounted for less
than 1% of the illicit cigarettes circulating in the same country. Bulgaria (between 7.0% and
8.9%) and Estonia (between 4.7% and 6.6%) are important exceptions in this respect.
Nonetheless, the inclusion of seizures in the calculations may potentially become relevant
for specific countries or in specific years.

Our methodology is not without its limitations. First, several of the drawbacks that
characterise EPSs apply to our estimate. The concentration of illicit or non-domestic packs
might differ between urban and rural areas, and, as such, EPSs — as currently conducted —
may lead to biased estimates when packs collected in urban areas are used to estimate the
illicit consumption within a larger area that includes both urban and rural areas®. In our
estimates, the representative sampling from the selected city, the large number of examined
cities (i.e., 841 cities in the EU as well as 429 cities outside the EU), and the introduction of a
coefficient that guarantees a correct representation of the population size at the subnational
level help to mitigate this potential bias. In the future, researchers might redesign EPSs’
sampling procedures as to better represent both urban and rural populations.

The capacity of the sample of empty packs to truly represent the actual consumption is
dependent on the assumption that all packs are equally likely to be discarded and, having
been discarded, equally likely to be counted. However, patterns of cigarette preferences may
influence these relationships. For instance, members of migrant communities may be more
prone to smoke cigarettes from their countries of origin, whilst, simultaneously, these
communities may live in neighbourhoods in which street cleaning is less frequent, thus
causing an over-representation of non-domestic cigarettes. The selection of many collection
points, the gathering of both littered packs and packs collected from public waste baskets,
and a pre-established quota of collected packs per neighbourhood mitigate this potential
source of bias. Nevertheless, future studies might want to corroborate this data by either
investigating littering attitudes and habits or designing EPSs in such a way that the number
of collected packs is proportional to the smoking population of each neighbourhood
considered.

Other limitations pertain to the estimation of the different types of illicit products. First,
the methodology that we developed to estimate illicit white brands is not capable of
identifying illicit brands which are not catalogued as ‘Duty Free’ or ‘Unspecified’ and are
produced in those countries for which we did not have EPSs. However, this is a minor flaw if
data is available for a large quantity of markets, including many of those regarded as key
producers of illicit whites, as is the case in our estimates. A further limitation stems from the
fact that it is impossible to identify whether cross-border travellers carry cigarettes that are
legal in the country of origin but are considered illicit whites in the destination country.

In addition, the flow decomposition approach estimates contraband flows by subtracting
the estimated legal inflows from the total inflows. Legal inflows are computed by considering
cigarettes brought from abroad by multiple categories of actors. Nonetheless, not all
unregistered travellers are accounted for in these categories. Hence, our flow decomposition
approach may result in an underestimation of the legal transnational inflows of cigarettes.
This risk is mitigated through utilising a single estimate approach to obtain an alternative
estimate of transnational legal inflows.



Lastly, authors as Gallagher and colleagues®, Gilmore and colleagues®, Stoklosa and
Ross®” advocate for the independent collection of primary data to avoid any bias due to
possible conflicts of interests. Having said this, the design of the collection and analysis of the
discarded packs exploited in this study does not seem to be functional to distort the
prevalence of non-domestic cigarettes by specifically concentrate on areas where their
consumption might be higher. Moreover, criticisms of this approach risk overlooking the
advantages provided by these sources, such as the fact that manufacturers cooperate with
the survey agencies in identifying counterfeit packs and provide a geographic coverage and
a sample size hard to reach without the involvement of the industry.

With respect to the trafficking of illicit cigarettes in the EU MSs, our estimates highlight
notable differences in the consumption of illicit cigarettes across EU countries. As reported
by previous studies, several countries along the EU south-eastern border face particular
challenges in attempting to control this illicit market. Nonetheless, the problem is not
ubiquitous in South-Eastern Europe: the intensity of illicit consumption is low in countries
such as Croatia. Moreover, in Western countries such as France, the United Kingdom, and
Ireland illicit cigarettes account for between one-sixth and one-fifth of total national
consumption. Such heterogeneity in illicit consumption habits was also found with respect to
products. While in Western European countries (e.g., the Netherlands, France) and in the
Western Balkans (e.g., Croatia, Slovenia) contraband and smuggled cigarettes were the
predominant illicit products consumed, along the Eastern borders illicit whites were often
the primary illicit product. There are differences with respect to both the modus operandi
and the supply chain for these particular products. By being able to differentiate between
illicit whites and contraband cigarettes, scholars will be better equipped to understand the
specificities of the trafficking of these products, while policy makers will be able to develop
more targeted counter-actions.

Conclusion

Today, the market for tobacco products is undergoing profound changes. The consumption
of new products like vapour cigarettes is expanding, smoking-reduction policies are driving
up the price of cigarettes, whilst new supply-chain control technologies (such as new tracking
and tracing systems) will be operative shortly. It is not possible to assess the true
consequences of these transformations without considering the market for illicit cigarettes.
Starting from an analysis of current methodologies and the available data, this paper has
introduced a methodology capable of estimating the magnitude and characteristics of the
consumption of illicit cigarettes at country level. With respect to most of the countries
considered, the results are consistent with findings from comparable studies, alternative
methodologies and theoretical doxa on the determinants of cigarette trafficking. Despite
some limitations and an awareness that any estimate can only hope to approximate the real
magnitude of an illicit market, we argue that this study contributes to current debates in this
field by transparently detailing every decision taken and assumption made in the process of
obtaining the final estimates. Moreover, the proposed approach allows for including in the
estimation model different aspects of cigarette trafficking that were previously overlooked.
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