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with terms of engagement agreed by BBPA with KPMG.     

Following a request by the BBPA, KPMG has agreed that this report can be shared with certain third parties to facilitate 

discussion between them and the BBPA, subject to the remaining paragraphs of this Notice, to which readers’ attention is 

drawn. 

Readers are not permitted to copy, reproduce or disclose the whole or any part of this report unless required to do so by law or 

by a competent regulatory authority.   

KPMG’s work for the BBPA and this report have been designed to meet the agreed requirements of the BBPA only, 

determined by the BBPA’s needs at the relevant time.  This report should not be regarded as suitable to be used or relied on 

by any reader other than the BBPA wishing to acquire any rights or assert any claims against KPMG for any purpose or in any 

context.   

KPMG does not accept or assume any responsibility to any readers other than the BBPA in respect of its work for the BBPA, 

this report, or any judgments, conclusions, opinions, findings or recommendations that KPMG may have formed or made and, 

to the fullest extent permitted by law, KPMG will accept no liability in respect of any such matters to readers other than the 

BBPA.   Should any readers other than the BBPA choose to rely on this report, they will do so at their own risk. 

KPMG’s work was conducted between 29 March 2012 and 11 May 2012, and the work comprised desk-based analysis of 

publicly available information, information supplied to KPMG by the BBPA and meetings and conversations with the BBPA’s 

staff. The analytical activities that KPMG conducted to provide a basis for this report focused on specific areas as agreed with 

the BBPA. 

KPMG does not provide any assurance on the appropriateness or accuracy of sources of information relied upon and KPMG 

does not accept any responsibility for the underlying data used in this report. No review of this report for factual accuracy has 

been undertaken. For this report, the BBPA has not engaged KPMG to perform an assurance engagement conducted in 

accordance with any generally accepted assurance standards and consequently no assurance opinion is expressed.  

The opinions and conclusions expressed in this report are those of KPMG and do not necessarily align with those of the BBPA. 
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1 Executive Summary 

Background 

HMRC is concerned about the scale of illicit trade in beer in the UK and the degree to which this 

reduces the duty and VAT collected on beer sales. 

In September 2011, HMRC estimated the size of both in a publication entitled ‘Measuring Tax Gaps’.  

It calculated that the upper bound of the illicit sales of beer equated to 14 per cent of the beer market 

in 2009/10. 

The British Beer & Pub Association  

(BBPA) has expressed concerns about  

the accuracy of this estimate and  

considered it to be excessively high. 

In February 2012, HMRC published an  

alternative estimate of the illicit trade  

in beer.  This estimate, according to  

HMRC, intentionally omitted certain  

types of illicit activity and, as such,  

was intended to act as a lower bound  

to the illicit market share measure.   

HMRC calculates that the lower bound  

to the illicit market share was 5 per  

cent of the beer market in 2009/10. 

The brewers, however, harbour  

significant concerns about the ‘Lower  

Estimate’.  They believe the  

calculation contains inaccuracies,  

unsubstantiated assumptions and is  

not, in fact, a lower bound to the  

calculation at all. 

Our remit 

The BBPA asked KPMG to conduct  

an independent review of both HMRC  

calculations and recommend ways in  

which they could be improved.   

Our conclusions: upper-bound estimate 

We consider that HMRC’s methodology for calculating the upper bound appears to be reasonable 

provided that the correct data are used and that the confidence intervals are appropriately taken into 

account. 

The margin of error is large 

However, no account is taken of the margin of error around the information used to undertake this 

calculation.  The uncertainty in the inputs to the calculation will, in turn, imply a margin of error around 

the estimates of the scale of illicit beer consumption and the tax gap.   

Summary of main conclusions 

■ HMRC’s upper bound estimate is that 14 per cent of the beer 

market in 2009/10 was from illicit sources.  Its lower bound 

estimate is of an illicit market share of 5 per cent. 

■ HMRC’s methodology for calculating the upper bound is 

reasonable provided that the correct data are used and that the 

confidence intervals are appropriately taken into account. 

■ When confidence intervals are taken into account around 

Family Spending Survey data used in the upper-bound 

calculation, the beer illicit market share could be anything 

between 2 and 26 per cent of the total beer market in 2009/10.  

Critically, there is an equal likelihood that the actual value is 2 

per cent as it is 26 per cent, or as it is the 14 per cent share 

reported by HMRC.   

■ If there are margins for error around other data used in 

HMRC’s calculations, the confidence intervals around HMRC’s 

illicit market share estimate will be wider still. 

■ Further research is needed to substantiated several key 

assumptions used in the upper-bound calculation that have a 

significant impact on the results, including that the 

underreporting of packaged beer consumption follows a similar 

trend to the underreporting of draught beer consumption. 

■ The lower bound calculation is less logical and appears less 

robust than the methodology used to calculate the upper 

bound. It is based on several assumptions that are 

unsubstantiated.   

■ We do not consider that the estimates of illicit trade are 

currently sufficiently robust to be used for policy-making 

purposes.  Further research will be required to substantiate 

some of the assumptions used and, more importantly, to 

reduce the margin of error around the existing calculations. 
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The absence of error margins is, we consider, a serious omission in the HMRC calculation.  It is good 

practice for confidence intervals to be taken fully into account when making calculations upon which 

potentially costly policy decisions are going to be made.   It is, we suggest, something that needs to 

be addressed before the costs and benefits of any new policy measures are assessed regarding the 

illicit trade in beer.   

KPMG’s analysis reveals that when confidence intervals are taken into account around the reported 

survey information on households’ expenditure on beer (from the Office for National Statistics’ Family 

Spending Survey), a key input into the tax gap calculation, the illicit trade in beer could have been 

anything between 2 and 26 per cent of the total beer market in 2009/10.  Critically, there is an equal 

likelihood that the actual value is 2 per cent as it is 26 per cent, or as it is the 14 per cent share 

reported by HMRC.  It cannot be said that because HMRC’s 14 per cent calculation it is the midpoint 

of possible estimates, it represents the most likely or reasonable estimate of illicit trade.  The fact is 

that we simply cannot tell from the data available whether the actual illicit market share is as low as 2 

per cent or as high as 26 per cent. 

If, in addition, confidence intervals are taken into account around the prices used by HMRC to 

transform beer expenditure data to the volume consumed, the possible range of estimates for the 

illicit market share could be wider still.  We do not know what the confidence intervals are around the 

prices used by HMRC in its upper bound calculation – the information has not been made publicly 

available.  However, a scenario of a relatively modest confidence interval around the prices used in 

the illicit trade calculation (assuming that the uncertainty over the price of beer measure were to add 

a further percentage point variance around HMRC’s estimate of reported consumption volumes) 

implies that the possible range for the share of illicit sales in the beer market would be between 0 

and 28 per cent.  Again, critically, there is an equal likelihood that the actual value is 0 per cent as it is 

28 per cent, or the 14 per cent share that is reported by HMRC.   

What this means, from a practical perspective, is that it would be inappropriate to base new policy 

decisions on HMRC’s current estimates of illicit activity in the beer sector.  It is certainly possible that 

the benefits of stemming the consumption of illicit beer could be considerable, in terms of 

influencing consumption and raising tax revenues.  But it is equally possible that the benefits would 

be negligible.  It is impossible to tell from the calculations performed by HMRC, when confidence 

intervals around them are properly taken into account. 

The upper-bound calculation is sensitive to key assumptions 

There are other ways in which HMRC’s upper bound estimate of the volume of illicit trade could be 

refined.  In particular, the calculation is highly sensitive to certain assumptions for which there 

appears to be little supporting evidence. 

One such assumption is that the underreporting of packaged beer consumption follows a similar 

trend to the amount of underreporting of draught beer consumption.  Although it is possibly true, this 

assumption is unsubstantiated with any evidence in the HMRC report and the illicit trade calculation 

is highly sensitive to it.  In contrast to the assumption made for packaged beer, HMRC has assumed 

that the underreporting of expenditure on spirits has remained constant over time.  We recommend, 

given the importance of this assumption to the beer tax gap calculation, that further research should 

be undertaken.  

The BBPA estimates less illicit trade than HMRC 

The BBPA, for its part, has conducted its own calculations on the scale of the illicit market.  It 

estimates that between 3 and 4 per cent of total beer consumption is from illicit sources.  KPMG has 

not, however, reviewed the BBPA’s calculations as a part of our work and cannot verify the accuracy 

of its estimates. 
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There is a need for further research 

We consider that the next step, should HMRC wish to rely on the illicit trade calculation for policy 

making purposes, must be to undertake further research, together with the brewing industry, in order 

to try and narrow the margin for error.  The potential scale of the problem – for both HMRC and the 

industry – would, presumably, justify such investment. 

One possible way to do this would be to conduct a new, highly detailed, survey of beer sales and 

consumption using a much larger sample than the Office for National Statistics in its Family Spending 

Survey.   

Not only would a larger sample substantially reduce the margin for error around the consumption 

figures – allowing HMRC to calculate illicit trade with far greater precision than it is currently able – it 

would also allow questions to be asked that are more tailored to estimating the tax gap itself.   

We provide further suggestions in the main body of our report of what such further research might 

entail. 

The calculation of forgone revenue omits VAT that has been collected 

Having estimated the volume of illicit trade, HMRC uses this to estimate the tax forgone as a 

consequence.   

There is one, potentially significant, problem with this part of the calculation.  As HMRC itself 

acknowledges, at least some beer procured illicitly finds its way back into legitimate channels, such 

as independent off-licences, restaurants, pubs, bars, and nightclubs.   Although VAT might be paid on 

these sales, HMRC does not include this in its tax gap calculation. 

The BBPA believes that the majority of illicit beer ends up being sold via legal channels and, as a 

result, the error in HMRC’s calculation is large from not including VAT on illicit beer. 

KPMG has not seen any evidence on what proportion of illicit beer ends up being distributed through 

legal outlets in the UK.  In the absence of such evidence we do not consider that the scale of any 

possible error can be judged with any degree of accuracy.   

We do, though, consider that insofar as VAT is paid on illicit beer sales, it must be included in any 

calculation of the tax loss.  If this is difficult to do with the current state of knowledge, further 

research should be conducted. 

Our conclusions: lower-bound estimate 

HMRC subsequently released a lower bound estimate of the beer tax gap, in February 2012, which 

indicates that 5 per cent of the market was from illicit sources in 2009/10. 

KPMG has reviewed the lower bound estimate.  We find the calculation is less logical and appears 

less robust than the methodology used to calculate the upper bound.  Moreover, it is not obvious that 

it does what it sets out to do, namely provide a lower bound estimate.  

The main problem with the lower bound estimate is that it is based on several assumptions that are 

unsubstantiated at best, and at worst arbitrary.   

One is that HMRC bases its calculation on the assumption that beer exported to ‘high risk countries’ 

is at risk of being re-imported, illicitly, into the UK.  However, HMRC does not explain how it 

classifies countries to the ‘high risk’ category, whether it has taken a prudent approach to this 

classification, nor the effect of flexing this assumption.   
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Even if HMRC’s classification of countries into the ‘high risk’ category is correct, it is not obvious that 

all of the beer exported to them is at risk of being illegally re-imported back to the UK.  This is for two 

reasons: 

■ One is that distributors in the country of immediate destination may export some of that beer to a 

third country.  France, for example, is used as a hub by some wholesalers to re-export product to 

other EU Member States.   

■ Another is that some of the ‘high risk’ countries are large.  We assume, for example, France is 

classified as ‘high risk’ by HMRC because it borders the UK.  Although it may be economic for 

smugglers to re-import beer that has been exported to Calais, it is less obvious that it would be 

worthwhile for them to bring back a lorry of beer that was exported to Marseille, for example.  

What this means is that it is not only the country that matters to judging whether beer exports are 

‘high risk’, but also where in the country of export that beer ends up. 

We do not know to what extent these two problems are likely to affect HMRC’s lower bound 

calculation in practice.  But if they are significant, they could have a material impact on the estimate.  

We recommend, again, that further research needs to be undertaken. 

An assumption used by HMRC in the lower bound calculation that is potentially of more concern is 

the uplift factor of 2 applied to beer dispatches to high-risk countries, intended to correct for 

underreporting of legitimate consumption in those countries in the base year of the calculation.  From 

the explanation in its ‘Improved Beer Tax Gap: Lower Estimate’ publication, there is no evidence 

provided by HMRC to substantiate this assumption.  It is not clear why an uplift factor of two is 

anything but arbitrary.  HMRC suggests that this uplift factor is likely to be an overestimate but it is 

not clear why and no evidence is provided.  We recommend that greater transparency is required 

regarding the basis of the uplift factor used in the lower bound calculation.  Otherwise, it is difficult to 

ascertain how robust the lower bound tax gap calculation is. 

Finally, because the lower bound calculation is calculated using survey data and assumptions, there 

must be a confidence interval around its estimate, as with the upper bound estimate.  We cannot 

evaluate what this might be using the information made available by HMRC.  What we can say, 

though, is that the lower bound of the confidence interval around the lower bound tax gap calculation 

would represent the true minimum figure of the tax lost to illicit beer.  We, therefore, recommend 

that, as with the upper bound estimates, HMRC should calculate and report the confidence intervals 

around its lower bound calculations. 

Our conclusions: final comments 

In conclusion, HMRC’s upper bound methodology appears sound but further research is required to 

both verify assumptions used when applying it and to substantially narrow the confidence intervals 

around the estimates it produces.  Until this is done, we do not consider the estimate of illicit trade 

produced using this method is sufficiently robust to use for policy-making purposes.   

The lower bound methodology is, by comparison, less conceptually sound and relies on some 

questionable assumptions.  For those reasons, we do not consider it can be relied upon.   

It follows that taking the midpoint between the upper and lower bounds is, similarly, unreliable until 

further work is done.  Moreover, if the upper bound calculations are refined in the ways we suggest, 

it will, in any event, render the lower bound approach redundant.   
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2 Purpose of the report 

Excise duties on alcohol in the UK are high compared to other countries in the EU, including those 

such as France and the Netherlands that neighbour UK borders. 

This creates an opportunity for UK consumers to buy alcoholic drinks from abroad – either via legal 

cross-border shopping or alcohol smuggled illicitly into the UK – thereby avoiding paying high levels of 

UK duty.  All other things being equal, the higher is the differential between UK alcohol duty rates and 

those in other countries, the more likely it is that UK duty-paid alcohol consumption will switch to 

these duty-avoiding sources. 

This will reduce the tax base on beer and simultaneously could undermine efforts to stem problem 

drinking. 

HMRC calculates what it calls the ‘beer tax gap’, an estimate of the consumption of duty-avoiding 

beer and the lost tax revenues that result from it.  HMRC’s estimate of the ‘upper-bound’ tax gap, 

published on 21
st

 September 2011 in the paper entitled ‘Measuring Tax Gaps’, equates to 14 per cent 

of the beer market in 2009/10.  Its estimate of the ‘lower-bound’ tax gap, published on 22
nd

 February 

2012, suggests that at least 5 per cent of the beer market in 2009/10 was duty-avoiding. 

The British Beer & Pub Association (BBPA) has several concerns with the upper-bound estimates and 

submitted a critique to HMRC on 2nd November 2011.  It is also concerned with the likely accuracy 

of the recently-published lower-bound beer tax gap estimate.  

The BBPA has, therefore, asked KPMG to conduct a high-level, independent review of both HMRC’s 

upper- and lower-bound estimates of illicit trade in beer. 

Our report is structured as follows: 

■ in Section 3, we appraise the upper-bound calculations published by HMRC in its ‘Measuring Tax 

Gaps’ paper on 21
st

 September 2011; and 

■ in Section 4, we review the lower-bound calculations published by HMRC in its ‘Improved Beer 

Tax Gap: Lower Estimate’ paper on 22
nd

 February 2012. 
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3 HMRC’s 21
st

 September 2011 paper: 

‘Measuring Tax Gaps’  

3.1 Section introduction 

On 21
st

 September 2011, HMRC published a paper entitled ‘Measuring Tax Gaps’ which sets out its 

estimates of: 

■ the volume of beer consumed by UK consumers in 2009/10 that was bought from sources that 

avoided paying duty; and  

■ the tax revenues lost as a result. 

The BBPA has expressed concerns about the likely accuracy of this measure and asked KPMG to 

review HMRC’s calculations.  

Our findings, summarised in the remainder of this section, are as follows. 

■ The broad approach adopted by HMRC to estimate the ‘upper-bound’ of the tax gap appears to be 

reasonable.  The accuracy of the calculations will, we consider, depend on the accuracy of the 

inputs to the calculations.  However, not all of the data required to undertake the calculation are 

publicly available and it is difficult to replicate HMRC’s calculations as a result.  To do so, we have 

had to rely on separate documentation provided to the BBPA by HMRC that has not been widely 

published.  We have, in Section 3.2, provided a detailed explanation of the calculation 

underpinning HMRC’s reported upper-bound tax gap for beer.  This is needed to enable us to 

assess the assumptions made in the HMRC calculation and their effect on the tax gap calculation. 

■ If the large confidence interval around households’ beer expenditure (a key input to the HMRC tax 

gap calculation, sourced from the Family Spending Survey, the FSS) is taken into account, the 

illicit market as a proportion of total beer consumption (in volume terms) could be as low as 2 per 

cent or as high as 26 per cent.  Critically, from a policy-making perspective, there is an equal 

probability that the illicit market share is at these levels as at the 14 per cent level that is reported 

by HMRC.  Moreover, because HMRC transforms FSS expenditure data into a volume measure 

using an estimate of the average price of beer, and there will inevitably be a confidence interval 

around this price estimate, it is very likely that the possible range of estimates of the illicit market 

share for beer will be wider still.  For example, if uncertainty over the price of beer measure were 

to add a further percentage point variance around HMRC’s estimate of reported consumption 

volumes, over and above the variance implied by the FSS’s reported confidence intervals, the 

possible range for the share of illicit sales in the beer market would be between 0 and 28 per 

cent.  Again, critically, there is an equal likelihood that the actual value is 0 per cent as it is 28 per 

cent, or the 14 per cent share that is reported by HMRC.  We explain the basis of this conclusion 

in Section 3.3. 

■ HMRC assumes, in its calculation of the illicit market share, that the ratio of underreporting of 

packaged beer consumption, relative to the underreporting of draught beer consumption, has 

remained constant between1990-93 and 2009/10.  Over the period 1990-93, HMRC calculates this 

to have been 1.09.  It is not clear to us why the level of underreporting for packaged beer should, 

systematically, be different to that for draught beer and HMRC has not, as far as we have seen, 

provided evidence to support this notion.  Neither has it provided any analysis that demonstrates 

the 1.09 ratio is, in fact, statistically significantly different from 1.  If the ratio of underreporting is 

amended to 1, keeping all other aspects of HMRC’s calculation the same, this alone reduces the 

estimate of the illicit market share from 14 to 10 per cent.  Since the estimate is so sensitive to 

this assumption, we recommend that further analysis should be conducted of why underreporting 

is different for packaged and draught beer, if at all, and the statistical significance of the calculated 

ratio between the two.  This is not least because the industry view is that one would usually 
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expect underreporting to be higher for draught beer (which is bought in pubs where people 

typically do not receive receipts) and lower for packaged beer (predominantly purchased in off- 

licences where receipts make it easier for customers to record their purchases more accurately).  

We do not know to what extent the industry view can be supported but consider further research 

is required in view of the sensitivity of the illicit market share calculation to it.  We explain the 

basis of this conclusion further in Section 3.4. 

■ HMRC assumed that the ratio of the packaged-to-draught uplift factor has remained constant over 

time.  We have seen no evidence to substantiate this assumption.  The illicit market share 

calculation is highly sensitive, however, to this assumption being flexed.  On the face of it, an 

equally valid assumption would appear to be that the uplift factor for packaged beer has remained 

constant over time.  We have not seen the evidence that would support one assumption over the 

other, but note that if one were to assume a constant uplift factor for packaged beer between 

1990-93 and now, the illicit market share would be minus 7 per cent.  This is clearly impossible, 

but does demonstrate very clearly how sensitive the illicit trade calculation is to this single 

assumption.  Given its importance, we consider further research is needed on this assumption 

before a reliable estimate of the illicit market share can be made.  We comment on this further in 

Section 3.5. 

■ As noted above, HMRC has, in its calculation, converted beer expenditure estimates (from the 

FSS) into a volume measure by dividing through by an estimate of the average price of beer.  The 

way this has been done is, however, not transparent.  It is not reported what prices have been 

used for this calculation and no indication is given about their likely accuracy.  This raises a clear 

concern about the transparency and accuracy of the entire illicit trade market share calculation. 

We explain this further in Section 3.6. 

■ Beer consumption reported in the FSS is based on a survey of UK households.  The Office for 

National Statistics (ONS) is completely transparent that the survey, for entirely practical reasons, 

excludes certain types of households.  This does not mean that the FSS is inaccurate but it does 

mean that care has to be taken when using and interpreting the survey.  One such consideration 

is that student households are omitted from the FSS, and they have been a growing proportion of 

UK households over time.  This could, unless adjusted for, lead to inaccuracies in HMRC’s illicit 

trade calculations.  We explain this further in Section 3.7. 

■ Another adjustment made by HMRC to the FSS data, in its illicit trade calculation, is to apportion 

some of the FSS ‘other drinks’ category to beer.  The way that HMRC has done this is not 

transparent.  We recommend that further clarity around this apportionment, and a better 

understanding of how different approaches to it, will be required before a measure of illicit trade 

can be produced that all stakeholders agree is robust.  We explain this further in Section 3.8. 

■ Having estimated the illicit market share, HMRC uses this to calculate lost duty and VAT 

revenues.  HMRC acknowledges that some VAT is collected on some illicitly sold beer but does 

not account for this in its calculation.  We consider that it should be included in any calculation of 

the tax loss although further research will be required to assess its likely impact on the tax gap 

calculation. We discuss this in Section 3.9. 

We now explain these points, and the possible effects on the illicit trade and tax gap estimates, in 

further detail. 

3.2 Upper-bound tax gap: greater transparency needed 

To assess the validity and accuracy of HMRC’s methodology, and then in turn the data that it uses, 

we need to understand HMRC’s approach to calculating the upper-bound tax gap for beer.   

HMRC includes a summary of its methodology for calculating the upper-bound tax gap in the 

document entitled ‘Methodological Annex for Measuring Tax Gaps 2011’, released on 21
st

 

September 2011.   

In this section, we provide a summary of HMRC’s calculation.   
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On the whole, the approach adopted by HMRC to estimate the ‘upper-bound’ of the tax gap appears 

to be reasonable.  The accuracy of the calculations will, we consider, depend on the accuracy of the 

inputs to the calculations and, in particular, the validity of some of the assumptions used.  We will 

consider this in subsequent sections of the report. 

Because not all of the data required are publicly available, it is difficult to replicate HMRC’s 

calculations.  To do so, we have had to rely on separate documentation provided to the BBPA by 

HMRC that, we understand, has not been published.  We would suggest that wider access to the 

relevant data, and assumptions used, will be needed for all stakeholders to be confident that HMRC’s 

tax gap calculations are robust, especially to relatively small changes in some of the critical 

assumptions used. 

Figure 1 illustrates HMRC's calculation of the illicit market upper-bound tax gap, with added 

annotation to which we will refer when explaining the components of the calculation. 

Figure 1 - Annotated summary of HMRC's calculation of illicit market upper-bound tax gap 

  

Source: KPMG annotations of ‘Methodological Annex for Measuring Tax Gaps 2011’, HMRC, 21
st

 September 2011  

 

At a high-level, HMRC’s estimate of the upper-bound tax gap for beer is calculated as: 

 total consumption less , legitimate consumption with both measures expressed in millions of 

litres.  This is, as we explain below, converted back to monetary losses.   

Total consumption is calculated as:  UK purchases plus  cross-border shopping.  

Legitimate consumption is calculated as:   UK clearances plus cross-border shopping. 

Since the cross-border shopping  term appears on both sides of the illicit market equation, the term 

cancels out, so that the upper-bound tax gap is given by:  UK purchases minus UK clearances. 

 UK purchases is HMRC’s estimate of the beer actually drunk in the UK, excluding any beer 

purchased legitimately overseas by UK consumers.   



 

  





(a) (b)

(c)
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 UK clearances represents the beer released for consumption in the UK on which UK duty has been 

paid.  It is considered to be a good estimate of legitimate beer consumption.   

The difference between what has been drunk in total, and the amounts drunk on which UK duty has 

been paid, is HMRC’s estimate of the volume of beer sold that was procured from illicit sources. 

We can see no reason why UK clearance data should be inaccurate nor of why it should not be 

considered a good measure of duty-paid beer consumption.  The BBPA similarly has voiced no 

objections to UK clearances being used to represent duty-paid consumption. 

What is more difficult is to estimate the amount of beer that people actually consume.  This is 

because:  

■ there is a well-recognised tendency for people to underreport the consumption of certain products 

in surveys, notably beer and other alcoholic beverages; but  

■ the only evidence available for calculating beer consumption is survey evidence. 

The basis of HMRC’s calculation is the ONS’s Family Spending Survey (FSS)
1

.  Every year, the ONS 

asks roughly 5,000 households
2

 to fill in a diary cataloguing their expenditure in broad categories such 

as food, energy, transport, and clothing.  Spending is also categorised into detailed categories 

including ‘alcoholic drinks bought and consumed away from home’ and ‘beer and lager brought 

home’
3

.  Respondents record this information in a diary over a consecutive two week period
4

.   

FSS data cannot, however, be used directly in the HMRC illicit trade calculation.  The FSS reports 

expenditure in pounds spent, whereas the HMRC illicit trade calculation is expressed in volume 

terms.  This means that the FSS data need to be transformed. 

The way this is done is complicated and requires assumptions to be made.  It is captured, on the 

schema shown in Figure 1, by the inputs ,  and . 

Even the starting point, the average household consumption of beer, shown as (a) on the 

schematic, cannot be lifted directly from the FSS.  This is because the survey only asks respondents 

to distinguish between expenditure on beer at home and out of the home.  It does not distinguish 

between expenditure on draught and packaged beer, a split that is required in the HMRC calculation.  

We understand that HMRC uses market share data provided by a combination of the ONS and the 

BBPA to transform FSS data into draught and packaged beer expenditure although we do not have 

access to that market share information nor on how HMRC has used it to transform the FSS 

information.   

The other adjustment to the FSS data made by HMRC is to apportion some of the expenditure in the 

category termed ‘other drinks’ to beer.  This is shown as (b) on the schematic.  The rationale for 

this adjustment is that this category captures expenditure on ‘rounds’ in pubs, some of which will be 

 

 

 

1  Since 1990-93, the base years of the HMRC calculations, the FSS has taken three different forms.  It has been 

known as the Family Expenditure Survey (FES), the Expenditure and Food Survey (EFS) and the Living Costs and Food Survey 

(LCF).  Although the name of the survey has changed, the nature of the survey seems to have been the same over the period 

concerned. 

2  The FSS, usually, selects around 10,000 households but, given that the response rate is not 100 per cent, it receives 

around 5,000 complete household responses.  See, for example, page 120, Living Costs and Food Survey 2009 (FSS 2010), 

http://www.ons.gov.uk/ons/rel/family-spending/family-spending/2010-edition/family-spending-2010--living-costs-and-food-

survey-2009-.pdf  

3  These categories have changed over the period concerned but appear to capture broadly the same information. 

4  Page 119, Living Costs and Food Survey 2009 (FSS 2010), http://www.ons.gov.uk/ons/rel/family-spending/family-

spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf 

http://www.ons.gov.uk/ons/rel/family-spending/family-spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf
http://www.ons.gov.uk/ons/rel/family-spending/family-spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf
http://www.ons.gov.uk/ons/rel/family-spending/family-spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf
http://www.ons.gov.uk/ons/rel/family-spending/family-spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf
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on beer.  When a round of various alcoholic drinks is bought, it can be difficult to know what 

proportion of the expenditure on the round should be attributed to a certain type of alcoholic 

beverage, such as beer, wine, or spirits.  To prevent underreporting of actual beer consumption, 

HMRC estimates a percentage of the ‘other’ drinks category that beer is responsible for.  After 

converting expenditure to consumption for the proportion of ‘other’ drinks attributable to beer, using 

the average price for packaged and draught beer, this additional quantity of beer consumed is added 

to the reported consumption on beer.  As we explain in Section 3.8, it is not clear how this 

apportionment has been made.  It is also not clear what impact it has on the illicit market estimate. 

Having adjusted the FSS data to estimate expenditure on draught and packaged beer, the next step is 

to transform it into the total volume of draught and packaged beer consumed in the UK.  To do so, 

HMRC takes the following steps. 

First, it converts FSS expenditure into the volume of beer consumed in litres.  This is calculated by 

dividing the expenditure reported in the FSS by an estimate of the average price for packaged and for 

draught beer.  We understand that the average price for beer is provided to HMRC by the ONS 

although these data have not been made available.  This is a concern to which we return in Section 

3.6. 

Second, the FSS reports consumption per household.  This needs to be converted to a total UK 

consumption figure.   

HMRC does this by first dividing household consumption by the average number of adults per 

household (c), as reported in the FSS.  This gives the average volume of draught and packaged 

beer consumed per UK person.  HMRC also scales this up from a weekly consumption estimate to 

an annual figure
5

.     

Next, HMRC multiplies the per capita consumption estimate by the number of adults in the UK, .  

HMRC states, in its methodological annex
6

, that it uses an estimate of the UK adult population from 

the ONS
7

.  Although it does not state from which survey this estimate is taken, we consider it highly 

likely that the figure used is as accurate as it could possibly be.   

The result of this calculation is an initial estimate of the total volume of draught and packaged beer 

consumed in the UK.  However, HMRC considers that one final adjustment needs to be made.  This 

is because, as is well documented, alcohol consumption tends to be underreported in surveys, 

including in the FSS.  There are many reasons suggested for this, including the observation that 

people tend to underreport the consumption of certain products whose consumption can, in excess, 

be bad for you
8

. 

To adjust for this underreporting, HMRC calculates an uplift factor,  in the schematic.  This uplift 

factor is designed to remove the bias resulting from underreporting in the FSS.   

To explain how the uplift factor works, we refer to our attempt to replicate HMRC’s calculation of the 

illicit tax gap in Table 1.  This calculation has been based on information provided to the BBPA by 

HMRC.  Because the calculation shown in Table 1 is based figures on total consumption after they 

have been transformed from the FSS data, there are some slight differences between this and the 

reported HMRC figures due to rounding errors.  Nevertheless, it does capture the key elements of 

the calculations. 

 

 

 

5  Paragraph C.13, page 13, ‘Methodological Annex for Measuring Tax Gaps 2011’, HMRC, 21st September 2011 

6  Paragraph C.38, page 13, ‘Methodological Annex for Measuring Tax Gaps 2011’, HMRC, 21st September 2011 

7  Paragraph C.38, page 18, ‘Methodological Annex for Measuring Tax Gaps 2011’, HMRC, 21st September 2011 

8  This includes the consumption of, for example, alcohol, tobacco and expenditure on gambling.  
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Table 1 - HMRC’s illicit trade calculation 

 
 

Base year: average of 

1990/91 – 1992/93 
2009/10 

A.1 HMRC clearance data  - draught - millions of litres 4,266 2,310 

A.2 HMRC clearance data  - packaged - millions of litres 1,808 2,390 

B.1 Reported consumption based on FSS data - draught - millions of litres 3,114 1,110 

B.2 Reported consumption based on FSS data - packaged - millions of litres 1,209 1,390 

C.1 Actual uplift factor – draught 1.37 2.08 

C.2 Actual uplift factor - packaged 1.50  

D.1 Ratio of packaged to draft uplift factor 1.09  

E.1 Estimated uplift factor - packaged  2.27 

F.1 Estimated total consumption - draught - millions of litres 4,266 2,310 

F.2 Estimated total consumption - packaged - millions of litres 1,808 3,158 

F.3 Estimated total consumption - total- millions of litres 6,074 5,468 

G.1 Estimated illicit consumption - draught - millions of litres 0 0 

G.2 Estimated illicit consumption - packaged - millions of litres 0 768 

G.3 Estimated illicit consumption - total - millions of litres 0 768 

H.1 Estimated total consumption - draught - millions of litres 0% 14% 

Source: KPMG calculations, Family Spending Survey, HMRC documentation on calculating the uplift factor for beer. 

The starting point of HMRC’s calculation is the assumption that there was little or no illicit trade in 

beer in the ‘base year’, the period between 1990 and 1993.  Over this period, HMRC considers that 

beer clearances for both packaged and draught beer were, more or less, equal to the actual total 

consumption of beer in these years.   

HMRC presents no evidence to support this assumption.  In 1993, excise duty on beer was 30 pence 

a pint, compared to only 4 pence in France.  Although this tax gap has since widened (in 2011, the 

excise duty on beer in the UK was 53 pence a pint compared to only 6 pence in France), the tax 

differential was substantial even in HMRC’s ‘base year’ presumably providing the opportunity for 

profits to be made from smuggling alcohol.  What was different, however, prior to 1993 is that the 

European Single Market was not in place.  When the Single Market was completed
9

, border controls 

within the EU were abolished making it, in practical terms, easier to smuggle products like alcohol 

and tobacco without detection.  As explained by the European Union, the Single Market meant: ‚All 

border controls within the EU on goods have been abolished, together with customs controls on 

people. Random spot checks by police (part of the fight against crime and drugs) still take place when 

necessary.‛
10

  For this reason, it seems reasonable to assume that illicit consumption was, at the 

very least, much lower prior to 1993 than it was thereafter. 

This means that in the base year period, 1990-93, HMRC clearance data would have been a 

reasonably accurate estimate of actual consumption for both draught and packaged beer.   

The ratio of HMRC clearance data (shown in rows A.1 and A.2 of Table 1) to consumption levels 

reported in the FSS (transformed by HMRC as described above, shown in rows B.1 and B.2 of Table 

1) estimate the propensity for consumers to underreport their beer consumption.  In the base period, 

27 per cent of draught beer and 33 per cent of packaged beer consumed went unreported in the FSS.  

This translates to an ‘uplift factor’ (clearance data divided by reported consumption) of 1.37 and 1.50 

respectively. 

Now we come to an assumption that is critical to the HMRC illicit trade calculation.  It is that the 

propensity for underreporting packaged beer relative to the propensity for underreporting draught 

beer in the base year will persist in all subsequent years.  It can be seen in Table 1 that there 

 

 

 

9  http://europa.eu/about-eu/eu-history/index_en.htm 

10  http://europa.eu/abc/12lessons/lesson_6/index_en.htm 
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appeared to be a greater propensity for people to underreport their consumption of packaged beer 

than for draught beer.  HMRC divides the propensity to underreport draught beer in the base period 

by the propensity to underreport packaged beer to give a relative propensity.  This, as shown in row 

D.1 of Table 1, is equal to 1.09. 

The next assumption made, in the illicit beer calculation, is that there is no illicit trade in draught beer 

in any year.  HMRC provides no rationale for this assumption.  However, we consider this 

assumption is probably a reasonable one in view of the fact that it would be logistically difficult and 

costly to profitably smuggle barrelled beer.  The BBPA concurs with this view.   

This means that in all years, between the base year and now, the HMRC clearance data for draught 

beer will always be virtually equal to total draught beer consumption. 

In turn, this means that the ratio of draught beer cleared for UK consumption to consumption levels 

reported in the FSS (adjusted to give a total UK volume figure, as described above), will in every year 

between the base period and now, reflect UK draught beer consumers’ propensity to underreport 

their consumption. 

However, because HMRC believes that there is illicit trade in packaged beer, its clearance data would 

not reflect the total consumption of packaged beer.   

HMRC estimates the total consumption of packaged beer by estimating an uplift factor on the FSS 

consumption figures by: 

■ multiplying the level of underreporting of draught beer in 2009/10 (2.08, as shown in row C.1 of 

Table 1); 

■ by the propensity for underreporting packaged beer relative to the propensity for underreporting 

draught beer in the base year (1.09, as shown in row D.1 of Table 1). 

This gives an uplift factor, in 2009/10, for packaged beer of 2.27, as shown in row E.1 of Table 1. 

This uplift factor, shown as  on the schematic in Figure 1, is multiplied by the reported consumption 

levels of packaged beer (based on the FSS data) shown in row B.2 of Table 1, to give HMRC’s 

estimate of total packaged beer consumption, shown in row F.2 of Table 1. 

The critical assumption in all this is that HMRC assumes that the degree to which underreporting for 

packaged beer differs from underreporting for draught beer to be the same in all years after 1990-93.  

Our illustrative calculations of HMRC’s upper-bound tax gap for beer in Table 1 show that the 

estimate of total packaged beer consumption is 3,158 million litres, which represents a difference of 

768 million litres from HMRC’s clearance data.  In total, the difference, in volume, between 

estimated actual consumption (i.e. the uplifted amount reported in the FSS) less HMRC’s clearance 

data to be 768 million litres, which represents a tax gap of 14 per cent. 

To estimate the revenue losses associated with volumes of illicit trade beer, HMRC uses the 

calculated estimate for the illicit market and combines it with price data, and duty and VAT rate 

information. 

The formula that HMRC uses to convert estimated illicit trade beer volumes to revenues losses is 

equal to:  

Losses = (Beer duty + (Average price*VAT)) * Current year estimate of illicit trade in beer 
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HMRC indicates that the average price data it relies upon for this conversion to revenue losses are 

the same data used for converting reported expenditure from the FSS into consumption.  Again, 

these prices are not made publicly available. 

HMRC assumes that all VAT is lost on illicit beer in this calculation.   

3.3 Accounting for confidence intervals could lead to a 

significantly lower (or higher) estimate of the beer tax gap 

Beer expenditure as reported in the FSS, used by HMRC to calculate the tax gap, is estimated by the 

ONS from samples of around 5,000 households.  And only approximately 1,500 households spent 

anything on beer. 

Any statistics based on samples will be subject to a margin of error.  These are typically known as 

‘confidence intervals’.  Even though the reported value from a sample survey is unlikely to be exactly 

equal to the actual underlying value, it is possible to calculate a range of values (based on the sample 

size, assumptions about the population distribution and the value of reported value) within which the 

actual value lies.  Generally, the larger the sample, the more likely it is that a survey will identify a 

value that is close to the true underlying value.  The smaller the sample, the less confident we can be 

that the survey has estimated the true value accurately, and the wider will be the margin of error. 

Whenever data are used that are based on a sample, it is important to take into account this margin 

of error.   

This includes HMRC’s illicit trade estimate which is, in part, based on FSS average household 

expenditure estimates.  The confidence interval around the FSS data will, in turn, imply a confidence 

interval around the tax gap calculation.  It means that the illicit trade estimate could, in fact, be 

somewhat higher or lower than what HMRC has reported.   

We can calculate confidence intervals around the FSS data using an approach explained by the ONS 

itself in the Methodological Appendix to the 2002/03 Expenditure and Food Survey (replicated in 

Figure 2).  

Figure 2 – Calculating standard errors for the FSS 

 

Source: Methodological Appendix, Expenditure and Food Survey 2002/03, Office for National Statistics 

The ONS adopts, in practice, a technique known as ‘clustered stratified sampling’.  Stratification 

involves the division of the population into sub-groups, or strata, from which independent samples 

are taken.  In theory, the ONS uses this sampling technique of UK households to ensure that the 

spread of people surveyed have a similar composition as the UK population as a whole in terms of, 

for example, geographical location and socio-economic status.  Whilst this method is designed to 

produce accurate, representative survey results, there are occasions when the ONS’s survey results 

produce less accurate results than a random sample.  In the FSS, as well as other surveys such as 
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the General Lifestyle Survey (GLS), the ONS provides technical appendices which explain how to 

calculate confidence intervals for this type of sample design.  These documents include a ‘design 

factor’ – the additional or reduced level of error associated with using a clustered stratified sample as 

compared to a random sample.  A ‘design factor’ of more than 1 indicates that the ONS’s estimates 

are less reliable than would be gained from a simple random sample.  A ‘design factor’ of less than 1 

indicates that the estimates are more reliable than would be gained from a simple random sample
11

.  

The design factor for alcoholic beverages and tobacco products in the FSS has been, in recent years, 

close to 1.  This means that the FSS beer expenditure numbers are subject to a similar level of 

standard error as using a simple sampling approach.  It means that we can use the approach 

described in Figure 2 to calculate the confidence intervals around FSS beer expenditures without 

having to account for the additional design factors. 

The FSS (as well as the FES and EFS) reports standard errors for each of the expenditure estimates it 

reports.  Using these standard errors in the equation set out in Figure 2 allows us to calculate 

confidence intervals around the beer consumption figures reported in the FSS.  The results or these 

calculations are shown in Table 2.  

It shows that in 2009/10, there is a 95 per cent chance that actual expenditure on beer consumed at 

home was between plus or minus 7.1 per cent of the figure reported in the FSS.  What this means is 

that the actual figure for expenditure on beer consumed at home could have been 7.1 per cent lower 

than what was reported in the FSS.  Or it could have been 7.1 per cent higher than the reported 

figure. This confidence interval varies slightly from year to year. Between 1990 and 1993, expenditure 

on beer consumed at home could have been somewhere in the range 6.9 to 7.1 per cent higher or 

lower than the figures reported in the FSS.   

We see a similar margin for error for alcoholic drinks consumed away from the home. 

Table 2 - Confidence intervals around FSS beer expenditure estimates 

 1990 1991 1992 1993 2009/10 

Beer taken home      

Average spend £0.72 £0.82 £0.93 £0.94 £1.60 

Standard error 3.6% 3.5% 3.5% 3.6% 3.6% 

Confidence interval £0.05 £0.06 £0.06 £0.07 £0.11 

Lower bound £0.67 £0.76 £0.87 £0.87 £1.49 

Upper bound £0.77 £0.88 £0.99 £1.01 £1.71 

% variation from average spend 7.1% 6.9% 6.9% 7.1% 7.1% 

      

Alcoholic drinks consumed out of home      

Average spend £4.41 £4.87 £4.89 £5.15 £7.20 

Standard error 2.4% 2.6% 2.5% 2.5% 3.0% 

Confidence interval £0.21 £0.25 £0.24 £0.25 £0.42 

Lower bound £4.20 £4.62 £4.65 £4.90 £6.78 

Upper bound £4.62 £5.12 £5.13 £5.40 £7.62 

% variation from average spend 4.7% 5.1% 4.9% 4.9% 5.9% 

Source: KPMG calculations, ONS’s FSS. 

Critically, there is not a greater probability that the true value is the reported average than there is 

that it is at the lower or upper-bound.  One cannot, and should not, interpret the range in the same 

way as the Bank of England’s ‘fan charts’, for example
12

.  All the confidence interval tells us is that 

 

 

 

11  Page 120, Living Costs and Food Survey 2009 (FSS 2010), http://www.ons.gov.uk/ons/rel/family-spending/family-

spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf 

12  For further information about what a fan chart implies, please see 

http://www.bankofengland.co.uk/publications/Documents/inflationreport/ir07novfanbox.pdf  

http://www.ons.gov.uk/ons/rel/family-spending/family-spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf
http://www.ons.gov.uk/ons/rel/family-spending/family-spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf
http://www.bankofengland.co.uk/publications/Documents/inflationreport/ir07novfanbox.pdf
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we are 95 per cent certain that the real value of beer consumed in the home was somewhere 

between £1.49 and £1.71 in 2009/10, but we do not know where.  In 1993, the true value could have 

been as low as £0.87 or as high as £1.01 but, again, there is the same probability that the true value 

is at the lower end of the spectrum as it is at the higher end. 

What this reveals is that there is a significant margin of error around the beer expenditure reported in 

the FSS.  Figure 3 illustrates the confidence interval around average household expenditure on beer 

consumed at home as reported in the FSS between 2005 and 2009.  The unbroken blue line is the 

actual figure.  The dashed green line is the upper-bound and the dashed red line is the lower-bound 

of the 95 per cent confidence interval.  It means that we can be 95 per cent certain that the actual 

figure lies somewhere between the lower and upper-bounds, but we do not precisely know where 

and there is an equal likelihood that it is at the lower-bound as it is at the upper-bound or at the 

reported level (or anywhere between the lower and upper-bounds).   

Figure 3 - Illustrative chart of 95 per cent confidence intervals around the average household 

expenditure on beer consumed at home 

 

Source:  KPMG calculations; FSS. 

This is not to say that the FSS is inaccurate.  Far from it; we consider the FSS to be an extremely 

valuable and reliable source of information.  But, it is a survey based on sampling and the nature of 

samples is that there is always a margin of error that needs to be taken into account when 

interpreting the results
13

.  The ONS makes this highly transparent in the way that it reports the data, 

and in the annexes accompanying the FSS which help readers to understand and calculate margins 

for error. 

Having calculated confidence intervals around the FSS expenditure data, the next step is for us to 

consider how this might affect HMRC’s illicit trade calculation.  It is to this issue that we now turn. 

The FSS does not, as we have explained above, report expenditure separately for draught and 

packaged beer.  Consequently, HMRC has to make an assumption about how the FSS expenditure 

categories can be apportioned to draught and packaged beer.  It does so by assuming that all beer 

consumed in the home is packaged and apportions beer consumed outside the home between 

 

 

 

13  Unless, of course, the survey samples the entire population. 
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packaged and draught using BBPA market share data.  As we explained above, we do not have 

access to these calculations.  To estimate the possible impact of the confidence intervals around FSS 

expenditure data (shown in ) on HMRC’s illicit trade calculations (shown in Table 1), we apply:  

■ the confidence interval around beer taken home to HMRC’s estimate of packaged beer; and 

■ the confidence interval around alcoholic drinks consumed away from home to HMRC’s estimate 

of draught beer. 

The results of this calculation are shown in Table 3 and Table 4.   

Consider first Table 3 which shows the lowest possible estimate of the illicit beer market share given 

the combination of possible confidence intervals around the FSS expenditure data. 

Recall that FSS expenditure data are expressed in money spent.  The HMRC calculation is based, in 

rows B.1 and B.2 of Table 1, on volumes consumed in litres.  We can, however, apply the percentage 

variations around the reported expenditure figure shown in Table 2 to estimated consumption 

volumes (rows B.1 and B.2 of Table 1).  This is because it is a mathematical certainty that the margin 

of error around rows B.1 and B.2 of Table 1 are at least as large as those around the FSS expenditure 

data.  Should further confidence intervals exist around the price or other data used to transform the 

FSS data into consumption volumes, the margin of error around rows B.1 and B.2 of Table 1 would 

be larger still.   

What the confidence intervals in Table 2 tell us is that the consumption of draught beer could have 

been c.5 per cent lower in the base period than the figure used in the HMRC calculation.  And the 

volume of draught beer consumed in 2009/10 could have been 5.9 per cent higher than the figure 

used in the HMRC calculation.  For packaged beer, there is the same probability that the volume 

consumed was c.7 per cent higher in the base period and 7.1 per cent lower in 2009/10 than the 

volumes used in HMRC’s calculation.  This combination of values is equally as likely as the estimates 

of beer volumes consumed that were used in the HMRC calculations. 

Applying this combination of confidence intervals to the reported consumption levels in Table 1 gives 

an estimate of illicit trade as shown in Table 3.  The effect is significant.  It shows that illicit trade 

could have been as little as 2 per cent of total beer consumption, as opposed to the 14 per cent 

estimated using the central FSS figures.   

Table 3 – The effect of confidence intervals around FSS expenditure data on HMRC's illicit trade 

calculation (lower limit) 

 
 

Base year: average of 

1990/91 – 1992/93 
2009/10 

A.1 HMRC clearance data  - draught - millions of litres 4,266 2,310 

A.2 HMRC clearance data  - packaged - millions of litres 1,808 2,390 

B.1 Reported consumption based on FSS data - draught - millions of litres 2,961 1,175 

B.2 Reported consumption based on FSS data - packaged - millions of litres 1,293 1,292 

C.1 Actual uplift factor – draught 1.44 1.97 

C.2 Actual uplift factor - packaged 1.40  

D.1 Ratio of packaged to draft uplift factor 1.0  

E.1 Estimated uplift factor - packaged  1.91 

F.1 Estimated total consumption - draught - millions of litres 4,266 2,310 

F.2 Estimated total consumption - packaged - millions of litres 1,808 2,465 

F.3 Estimated total consumption - total- millions of litres 6,074 4,775 

G.1 Estimated illicit consumption - draught - millions of litres 0 0 

G.2 Estimated illicit consumption - packaged - millions of litres 0 75 

G.3 Estimated illicit consumption - total - millions of litres 0 75 

H.1 Estimated total consumption - draught - millions of litres 0% 2% 

Note: Figures unaffected by application of scenario marked in grey.  

Source: KPMG calculations, Family Spending Survey, HMRC documentation on calculating the uplift factor for beer. 
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Critically, there is the same probability that illicit trade represented 2 per cent of the beer market in 

2009/10 as the likelihood that there was a 14 per cent illicit market share. 

Table 3 shows the lowest possible estimate of the share of illicit beer assuming that HMRC’s 

approach is correct and taking into account confidence intervals around FSS data.  Of course, it is also 

possible that the actual figure for illicit trade, based on this logic, is higher than the 14 per cent 

reported by HMRC. 

A different combination of the confidence intervals in Table 2 would be:  

■ the consumption of draught beer was c.5 per cent higher in the base period;  

■ the volume of draught beer consumed in 2009/10 was 5.9 per lower;  

■ the volume of packaged beer was c.7 per cent lower in the base period; and  

■ the volume of packaged beer was 7.1 per cent higher in 2009/10; 

than the volumes used in HMRC’s calculation.  This combination of values is, again, equally as likely 

as the estimates of beer volumes consumed that were used in the HMRC calculations and as the 

combination of beer volumes used in the calculation shown in Table 3. 

Applying this combination of confidence intervals to the reported consumption levels in Table 1 gives 

an estimate of illicit trade as shown in Table 4.  It implies that the illicit market share for beer is 

possibly as high as 26 per cent. 

Table 4 - The effect of confidence intervals around FSS expenditure data on HMRC's illicit trade 

calculation (upper limit) 

 
 

Base year: average of 

1990/91 – 1992/93 
2009/10 

A.1 HMRC clearance data  - draught - millions of litres 4,266 2,310 

A.2 HMRC clearance data  - packaged - millions of litres 1,808 2,390 

B.1 Reported consumption based on FSS data - draught - millions of litres 3,267 1,045 

B.2 Reported consumption based on FSS data - packaged - millions of litres 1,125 1,488 

C.1 Actual uplift factor – draught 1.31 2.21 

C.2 Actual uplift factor - packaged 1.61  

D.1 Ratio of packaged to draft uplift factor 1.2  

E.1 Estimated uplift factor - packaged  2.72 

F.1 Estimated total consumption - draught - millions of litres 4,266 2,310 

F.2 Estimated total consumption - packaged - millions of litres 1,808 4,049 

F.3 Estimated total consumption - total- millions of litres 6,074 6,359 

G.1 Estimated illicit consumption - draught - millions of litres 0 0 

G.2 Estimated illicit consumption - packaged - millions of litres 0 1,659 

G.3 Estimated illicit consumption - total - millions of litres 0 1,659 

H.1 Estimated total consumption - draught - millions of litres 0% 26% 

Note: Figures unaffected by application of scenario marked in grey.  

Source: KPMG calculations, Family Spending Survey, HMRC documentation on calculating the uplift factor for beer. 

Critically, it would be inappropriate to take the midpoint – the estimate that illicit trade is 14 per cent 

of the market – as the ‘most likely’ estimate.  It is not.  Taking into account the confidence intervals 

around the FSS data used for this calculation, there is an equal chance that the actual figure for the 

illicit market share is 2 per cent as there is that it is 14 per cent or 26 per cent.   

In fact, the margin of error around the illicit market share estimate could be higher still. 

This is because, as explained in Section 3.2, HMRC transforms the FSS expenditure estimates into 

volumes by dividing through by an average price of beer data, estimated by the ONS.  Insofar as 
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there is a confidence interval around the ONS’s average price estimate, this would exaggerate further 

the possible range of the illicit market share described above. 

As we noted above, HMRC has not published the ONS price estimate it uses in its calculations.  

Neither has it suggested what, if any, margin of error there might be around it.   

If, for the sake of illustration, we were to assume that the uncertainty over price adds a further 1 

percentage point variance around the confidence intervals shown in Table 2, then the illicit market as 

a percentage of total beer consumption could be anything ranging between 0 per cent and 28 per 

cent.  

Figure 4 – HMRC’s calculation of illicit trade as a percentage of total beer consumption could range 

between 0 and 28 per cent when confidence intervals around FSS beer expenditures and ONS prices 

are taken into account 

   

Source:  KPMG calculations; FSS; HMRC 

Again, there would be as much chance that the actual figure was 0 per cent as it was 14 or 28 per 

cent. 

Of course, we do not have any actual information about the likely confidence intervals around the 

prices used by HMRC in its calculation.  What this illustrative example shows, however, is that there 

is certainly a very wide range around estimating of the illicit market as a proportion of total beer sales 

in the UK and it cannot be ruled out, on the basis of the information available, that the illicit market is 

extremely small. 

3.4 It is not clear whether the ratio of the packaged to draught 

uplift factors is statistically significantly different to 1 

Given the degree of uncertainty around the FSS expenditure data in particular, we also suggest that it 

would be appropriate for HMRC to test, if it has not done so already, whether the ratio of the 

packaged to draught uplift factors is statistically significantly different from 1.   

Including confidence 
intervals around FSS data

Including confidence intervals around 
FSS data and ONS prices

HMRC
estimate

Upper 
bound

Lower 
bound

26%

28%

14% 14%
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0%



A report on the beer tax gap estimates prepared by KPMG solely for  

the BBPA in accordance with terms of the engagement agreed between them 

 

22 

This is not least since, according to the BBPA, industry intelligence suggests that one would, usually, 

expect underreporting to be higher for draught beer, not packaged beer.  This is because people 

receive receipts for purchases of packaged beer, which is not necessarily the case at a pub.  It is, we 

understand, also relatively difficult to apportion the amount of money spent on beer when a round of 

various drinks is bought at the pub, compared to spend on a crate of beer, and bottles of wine and 

spirits detailed on an itemised receipt from a supermarket.   

In Table 5, we consider the impact on HMRC’s illicit trade estimate of changing the ratio of uplift 

factors between packaged and draught beer from 1.09 to 1.  Keeping everything else in the 

calculation constant, this reduces the illicit market share estimate from 14 per cent to 10 per cent.  

The apparently small change to the calculation has a material impact on the result.  

Table 5 - HMRC illicit trade calculation assuming the ratio of packaged to draught uplift factor = 1 

 
 

Base year: average of 

1990/91 – 1992/93 
2009/10 

A.1 HMRC clearance data  - draught - millions of litres 4,266 2,310 

A.2 HMRC clearance data  - packaged - millions of litres 1,808 2,390 

B.1 Reported consumption based on FSS data - draught - millions of litres 3,114 1,110 

B.2 Reported consumption based on FSS data - packaged - millions of litres 1,209 1,390 

C.1 Actual uplift factor – draught 1.37 2.08 

C.2 Actual uplift factor - packaged 1.50  

D.1 Ratio of packaged to draft uplift factor 1.00  

E.1 Estimated uplift factor - packaged  2.08 

F.1 Estimated total consumption - draught - millions of litres 4,266 2,310 

F.2 Estimated total consumption - packaged - millions of litres 1,808 2,893 

F.3 Estimated total consumption - total- millions of litres 6,074 5,203 

G.1 Estimated illicit consumption - draught - millions of litres 0 0 

G.2 Estimated illicit consumption - packaged - millions of litres 0 503 

G.3 Estimated illicit consumption - total - millions of litres 0 503 

H.1 Estimated total consumption - draught - millions of litres 0% 10% 

Note: Figures unaffected by application of scenario marked in grey.  

Source: KPMG calculations, Family Spending Survey, HMRC documentation on calculating the uplift factor for beer. 

The HMRC illicit market share estimate is, then, highly sensitive to this assumption.  We recommend 

further research needs to be conducted into this aspect of the calculation before a robust estimate of 

the illicit market share can be calculated. 

3.5 We have seen no evidence that the ratio of the packaged 

to draught uplift factor should remain constant over time 

A key assumption in the HMRC calculation of the illicit market share is that the ratio of the packaged 

to draft uplift factors remains constant over time.   

The consequence of this assumption is that the uplift factor for packaged beer follows the same 

upward trend as the uplift factor for draught beer – in other words it is implicitly assumed that the 

tendency to under-report packaged beer consumption rises over time, in line with a rising tendency 

to under-report consumption of draft beer. 

We have seen no evidence to support this assumption.   

An alternative hypothesis would be that the propensity for households to underreport their packaged 

beer consumption to the ONS, in the FSS survey, has not changed over time, regardless of what has 

happened to the level of underreporting of draught beer consumption.  This might, on the face of it, 
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seem to be as plausible a hypothesis as the one used by HMRC.  It is, after all, the assumption used 

by HMRC when calculating the tax gap for spirits
14

. 

For example, draught beer prices have risen sharply over the period considered whereas the price 

points for packaged beer have remained relatively static.  And, as noted above, the BBPA has 

suggested underreporting tends to be more prevalent for draught beer, where customers tend not to 

get receipts on purchase, as compared to packaged beer, where they do.  Both of these factors could 

have driven a wedge between rates of underreporting of packaged and draught beer over the last 15 

to 20 years. 

The extent to which this has been the case, or whether HMRC’s assumption is correct, is simply not 

known. 

The HMRC calculation of the illicit market share is, however, extremely sensitive to it. 

If we were to assume that the uplift factor for packaged beer had remained at 1.5 over the entire 

period considered, as shown in Table 6, a profoundly different answer to the HMRC calculation is 

given.  In this scenario, the illicit market as percentage of total consumption is minus 7 per cent.   

Table 6 - HMRC illicit trade calculation assuming the estimated uplift factor for packaged beer 

remains at 1.5 over time 

 
 

Base year: average of 

1990/91 – 1992/93 
2009/10 

A.1 HMRC clearance data  - draught - millions of litres 4,266 2,310 

A.2 HMRC clearance data  - packaged - millions of litres 1,808 2,390 

B.1 Reported consumption based on FSS data - draught - millions of litres 3,114 1,110 

B.2 Reported consumption based on FSS data - packaged - millions of litres 1,209 1,390 

C.1 Actual uplift factor – draught 1.37 2.08 

C.2 Actual uplift factor - packaged 1.50  

D.1 Ratio of packaged to draft uplift factor   

E.1 Estimated uplift factor - packaged  1.50 

F.1 Estimated total consumption - draught - millions of litres 4,266 2,310 

F.2 Estimated total consumption - packaged - millions of litres 1,808 2,085 

F.3 Estimated total consumption - total- millions of litres 6,074 4,395 

G.1 Estimated illicit consumption - draught - millions of litres 0 0 

G.2 Estimated illicit consumption - packaged - millions of litres 0 -305 

G.3 Estimated illicit consumption - total - millions of litres 0 -305 

H.1 Estimated total consumption - draught - millions of litres 0% -7% 

Note: Figures unaffected by application of scenario marked in grey.  

Source: KPMG calculations, Family Spending Survey, HMRC documentation on calculating the uplift factor for beer. 

This is, clearly, impossible.  However, this assumption combined with some combination of the 

confidence intervals described in Section 3.3 could provide a more appropriate estimate of the illicit 

market share. 

What this means in practical terms is that significantly more research needs to be conducted into the 

actual level of underreporting of packaged beer over the period considered before a robust estimate 

of the illicit market share can be estimated. 

The worked example also shows how extremely sensitive the illicit trade calculation is to changes in 

the assumptions being used about the uplift factor on packaged beer.  Table 7 shows how, all other 

things being held equal in the calculation, the illicit market, as a percentage of total consumption, 

 

 

 

14

  See paragraphs C.15 to C.18 of the Methodology Annex for Measuring Tax Gaps 2011. 
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varies with the assumed uplift factor for packaged beer.  Again, it is clear that the illicit market 

calculation is highly sensitive to this variable. 

Table 7 - Illicit market as a percentage of total consumption vs. the estimated uplift factor for 

packaged beer 

Estimated uplift factor – packaged Illicit market as a % of total consumption 

1.0 -27% 

1.5 -7% 

2.0 8% 

2.27 14% 

2.5 19% 

Source: KPMG calculations, ONS’s FSS. 

To sum up, there is no evidence – at least that we have seen – that suggests it would have increased 

precisely in line with the rate of underreporting for draught beer.  In view of the sensitivity of the final 

result to this assumption, we consider that it would be appropriate for further research to be 

undertaken on this matter.  Until then, we suggest that the current estimate of the size of the illicit 

market should be considered illustrative at best. 

3.6 The accuracy of the prices used to transform FSS 

household expenditure data into quantities is unclear 

As we have already explained above, HMRC converts cash expenditure, for packaged and draught 

beer separately, into a volume figure for beer consumption by dividing expenditure by average price.   

HMRC obtains these data for average beer prices from the ONS.   

The BBPA has, in correspondence with HMRC, asked to be sent these data but HMRC has declined 

to do so because of the nature of the contract that HMRC has with the ONS.   

As we detail in Section 3.3, the confidence interval around the prices used may have a large impact 

on the accuracy of illicit trade estimates.  However, without access to the underlying data, we are 

unable to carry out any analysis on price, other than illustrative calculations.  

In addition to the confidence intervals inherent around any sampled data, an additional problem may 

exist because the prices collated by ONS come from different surveys and sample bases to those in 

the FSS.  We know, for example, that biases may exist in the FSS as a result of certain households 

being omitted (see below).  We do not know whether other, different, biases exist in the price 

estimates e.g. if prices are based on electronic point of sale data, they will omit information from 

smaller stores that do not use such systems.  Insofar as this is a potential problem, they would have 

to be adjusted for. 

We recommend that HMRC provides, at least, further information and reassurance on the accuracy 

of the price information it has used in its calculations. 

3.7 Insofar as the FSS excludes certain types of households, 

this could lead to inaccuracies in the illicit trade calculation 

In its FSS (LCF) survey, the ONS defines a household as follows: ‚A household comprises one 

person or a group of people who have the accommodation as their only or main residence and (for a 

group): either share at least one meal a day or share the living accommodation, that is, a living room 
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or sitting room‛
15

.   The LCF, the name of the latest component household survey of the FSS, states 

that the definition of a household differs from the FES, as the latter required both common 

housekeeping and a shared living room. 

The first point to note is that the definition of what constitutes a household has changed over the 

course of the HMRC’s illicit trade calculation.  We recommend that further research should be 

undertaken to assess the likely impact of this on the HMRC’s tax gap estimates. 

The second point to note is that the definition of what constitutes a household would appear to 

exclude certain types of households e.g. university students who tend to live in rented 

accommodation that is not their only or main residence.   

We do not know to what extent this way of defining the FSS sample impacts on beer expenditure 

data or, if it does, to what extent it is adjusted for by either the ONS or HMRC.  If it does create 

biases in the FSS, however, it could affect the accuracy of the tax gap calculation.  For example, if 

households excluded from the FSS tend to drink more beer than average, if they have increased in 

number over the period concerned, and if they tend to underreport their consumption of draught 

more than they underreport their consumption of packaged beer, then HMRC’s illicit trade calculation 

will be overstated. For example, the exclusion of university students from the FSS, if this is indeed a 

feature of the survey, could result in such a problem, not least because they have represented a 

growing proportion of UK households
16

 over the period concerned.  

We consider HMRC might want to look into this in further detail and assess the degree to which it 

may lead to biases in the illicit trade estimate. 

3.8 It is not clear how HMRC has apportioned ‘other drinks’ in 

the FSS to the two beer categories  

The FSS, in its survey of UK households, includes an ‘other’ drinks category.  This category enables 

respondents to record expenditure on purchases of rounds of drinks.  Some of this expenditure is 

likely to be on beer.  This category, therefore, would include primarily draught beer.  

HMRC includes a proportion of average weekly expenditure in this ‘other’ drinks category and 

assigns it to beer expenditure.  It does not, however, provide any further information on how it does 

so.  We do not, therefore, know how accurate the apportionment is nor its effect on the illicit trade 

calculation. 

Furthermore, HMRC makes an adjustment to the way it apportions to ‘other drinks’ category over 

time.  This is supposed to reflect the fact that people today tend to consumer less beer and drink 

proportionately more wine and spirits.  It does not, however, explain how it makes this adjustment.  

It does say that it used the same method as that employed in its spirits tax gap estimate and explains 

that the strength of the relationship between ‘other’ drinks and spirits is used to determine the 

proportion of ‘other’ drinks to reassign to spirits consumption.  In the absence of further detail, we 

assume that the same is true for beer.  It remains unclear, however, how this is performed, how it 

has evolved over time, and what effect it has on the illicit trade estimate.   

We recommend that greater transparency is needed around this part of the tax gap calculation, 

together with information on how different approaches would affect the illicit trade estimate.  Until 

then, it would be difficult to be confident that the illicit trade calculation is robust. 

 

 

 

15  Page 119, Living Costs and Food Survey 2009 (FSS 2010), http://www.ons.gov.uk/ons/rel/family-spending/family-

spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf  

16

  See, for example, http://www.independent.co.uk/news/education/higher/students-no-longer-welcome-544419.html  

http://www.ons.gov.uk/ons/rel/family-spending/family-spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf
http://www.ons.gov.uk/ons/rel/family-spending/family-spending/2010-edition/family-spending-2010--living-costs-and-food-survey-2009-.pdf
http://www.independent.co.uk/news/education/higher/students-no-longer-welcome-544419.html
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3.9 VAT is collected on some illicitly sold beer and this should 

be included in any calculation of the tax loss 

When converting volume losses to revenue losses, HMRC assumes that all VAT is lost on illicit beer 

(as detailed in Section 3.2).   

However, it is widely known that some beer procured from illicit channels is sold in legitimate 

outlets.   HMRC itself acknowledges this and that VAT may be paid on these sales. 

Anecdotal evidence from the brewing industry, according to the BBPA, is that the vast majority of 

illicit beer goes back into UK wholesale supply chains and is sold through legitimate outlets (such as 

independent off-licences, restaurants, pubs, bars, and nightclubs).   

We do not have any firm evidence on what proportion of illicit sales are, in fact, sold via legitimate 

channels nor on how much VAT is paid on those sales.  What is clear, though, is that it is not zero 

and that, as a consequence, HMRC’s estimate of the tax gap will be overstated as a result.  Further 

research will be needed in order to produce a more accurate estimate. 

3.10 Further research is needed to reduce the margin of error 

around the illicit trade estimate 

Of all the problems in producing an accurate estimate of the illicit trade in beer, accounting properly 

for the confidence interval is, by far, the most substantive. 

Consequently, we consider that the next step, should HMRC wish to rely on the illicit trade 

calculation for policy making purposes, must be to undertake further research in order to try and 

narrow the margin for error.   

One possible way to do this would be to conduct a new, highly detailed, survey of beer sales and 

consumption using a much larger sample than the Office of National Statistics in its Family Spending 

Survey.   

Not only would a larger sample substantially reduce the margin for error around the consumption 

figures – allowing HMRC to calculate illicit trade with far greater precision than it is currently able – it 

would also allow questions to be asked that are more tailored to estimating the tax gap itself.   

For example, respondents could be asked in a new, bespoke, survey about the volume of beer they 

drink as well as how much they spend.  They could be asked more detailed questions about their 

drinking behaviour, such as when, where and how much they drink as well as when and where they 

purchase alcohol.  Questions could be posed in a way that reduces underreporting, or participants’ 

responses could be audited throughout the survey in a way that minimises underreporting.  And 

questions could be asked to help directly assess the extent to which participants are aware that they 

drink alcohol that avoided paying UK duty. 

All of these things would reduce the margin of error in HMRC’s calculations and would improve its 

insight into the nature of any problem. 

It would, clearly, be too costly for the Office of National Statistics to go into such detail for a single 

product category in its Family Spending Survey.  However, it is more likely to be a worthwhile  

investment for HMRC in the context of either the possible scale of the tax revenues being lost to 

illicit trade in beer, or the cost of introducing measures to reduce illicit trade (such as investments in 

greater enforcement).   

Another way for HMRC to improve its insight into the problem might be for it to work with the 

brewing industry to devise a bespoke research programme to directly measure the scale of illicit 
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trade in beer.  This might involve, for example, marking individual batches of packaged beer and 

tracking, via physical surveys and stock-takes, what proportion of these are re-imported illicitly back 

into the UK.  If designed appropriately, it would be much less costly than a permanent move towards 

fiscal stamps, for example, and would facilitate a much more granular understanding of not only the 

scale but also the nature of the problem than is possible with HMRC’s current approach.  It would 

also be possible, for example, to conduct the same experiment with other types of alcoholic drinks 

which would allow HMRC to calibrate its measure of the problem across the different drinks 

categories.  Currently, different approaches taken to calculating the tax gap in different alcoholic 

drinks categories could lead to inconsistencies between estimates; further research may help to 

correct for such potential problems. 

There will, certainly, be other ways that HMRC – together with help from the brewing industry – 

could come at the problem.  The key message from the current study is that a much more precise 

measure of the problem is needed before policy decisions are made that could be expensive to the 

brewing industry and the Government alike. 
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4 HMRC’s 22
nd

 February 2012 Lower 

Estimate 

4.1 Section introduction 

In February 2012, HMRC released a lower-bound estimate of the beer tax gap which indicates that 

between 5 and 6 per cent of the market was from illicit sources
17

.  The calculation of the lower-bound 

estimate is based on a different, bottom-up, methodology to the upper-bound calculation.   

In this section of the report, we, firstly, explain the method used to calculate the lower-bound 

estimate.   We then provide an assessment of the calculation and the evidence used. 

4.2 HMRC’s explanation of how the lower estimate is 

calculated is unclear 

4.2.1 A step-by-step explanation of HMRC’s lower-bound estimate of the illicit 

market in beer 

Before assessing the validity and accuracy of HMRC’s methodology and the data that it uses, we 

provide a summary description of HMRC’s approach to calculating the lower-bound tax gap for beer.   

HMRC provides a summary of its methodology for calculating the lower-bound tax gap in its 

‘Methodological Annex: Lower Estimate’, which accompanied the findings of the report.  This 

methodology is shown, below, in Figure 5. 

Figure 5 - Annotated summary of HMRC's calculation of illicit market lower-bound tax gap 

 

Source: KPMG annotations of Source: ‘Methodological Annex: Lower Estimate’, HMRC, 22
nd

 February 2012 

It is important to point out that HMRC acknowledges that its lower estimate misses a number of 

types of fraud such as smuggling, diversion of foreign-produced beer, and counterfeit beer.  The 

estimate considers only diversion fraud and drawback fraud.  

 

 

 

17

  See page 2 of HMRC (22 February 2012) – Improved Beer Tax Gap: Lower Estimate. 
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4.2.1.1 High-risk dispatches (Steps 1, 5-10 of Figure 5) 

‘High-risk dispatches‘ is the term applied by HMRC to its estimate of diversion fraud.   

Diversion fraud occurs when beer is moved in duty suspense to the EU and is, subsequently, 

diverted back into the UK through false documentation.  HMRC states that, when this occurs, taxes 

are not declared on the illicit beer which enters the UK market. 

HMRC estimates that diversion fraud is equal to the amount of beer moved in duty suspense from 

the UK to certain high-risk EU member states minus the legitimate demand for UK branded beer in 

these high-risk countries.   It assumes that any UK beer not serving demand abroad will be diverted 

back into the UK illicit market. 

The volume of beer that is classified by HMRC as high-risk (Step 1) is calculated by multiplying total 

beer dispatches from the UK (Step 5) by the percentage of dispatches to high-risk countries (Step 6).   

The total amount of beer moved in duty suspense from the UK to the EU (Step 5) is based upon 

information on dispatches from excise warehouses (Step 7)
18

 and brewers (Steps 8-10)
19

.   

HMRC considers that certain EU countries pose a greater risk of beer diversion than others.  It 

believes that by considering only high-risk countries, this preserves the lower-bounding nature of its 

calculation for the tax gap presented in its paper.  However, it does not disclose the list of countries 

that it considers to be high-risk.   

4.2.1.2 High-risk drawbacks (Steps 2, 6, 11 of Figure 5) 

Drawback fraud occurs when goods are moved to the EU and duty is reclaimed via drawback.  Duty 

is then paid at the lower rate in the destination country and the goods are returned, illicitly, to the UK.   

Similar to its approach to diversion fraud, HMRC considers that the size of drawback fraud is equal to 

the value of drawback claims in high-risk countries less the legitimate demand for beer in these high-

risk countries.   

To calculate high-risk beer for drawback, HMRC multiplies the proportion of beer dispatched to 

countries that it considers high-risk (Step 6 - which we explained in Section 4.2.1.1) by the value of 

drawback claims (Step 11a) divided by the average duty for beer (Step 11b).  

Drawback is considered to be high-risk if it is claimed for dispatch by a business that is not part of the 

large business service (LBS).  This is detailed in Figure 5 in Step 11a.  Since these drawback claims 

are in monetary values and the rest of the lower-bound calculation is performed for volumes of beer, 

these claims need to be converted into volumes.  This is performed by dividing drawback claims by 

the average beer duty rate.  

 

 

 

18

  Sourced directly from the warehouse return forms. 

19

  Dispatches from brewers (Step 8) are estimated from data on the brewers return forms. Brewers return data are for 

dispatches (movements to EU countries – Step 9) and exports (movements to non-EU countries – Step 10).   
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4.2.1.3 Legitimate demand in high-risk countries (Steps 3, 12, 13 of Figure 5) 

HMRC considers that some beer moved to high-risk countries will supply legitimate demand within 

those countries, as opposed to being diverted back into the UK through the illicit market.   

The estimate for legitimate demand in high-risk countries is found through adding cross-border 

shopping by UK residents (Step 12 in Figure 5) to legitimate consumption abroad
20

 (Step 13).  

Volumes of beer purchased by UK residents through cross-border shopping are estimated using data 

from the ONS’ International Passenger Survey (IPS).  HMRC includes a summary of its formula for 

calculating cross-border shopping, shown in Figure 6, which provides an estimate of the volume of 

beer brought back by UK travellers. 

Figure 6 - Summary of HMRC's cross-border shopping calculation 

 

Source: ‘Methodological Annex: Lower Estimate’, HMRC, 22
nd

 February 2012 

HMRC states that these IPS figures are weighted by the ONS to represent the total cross-border 

shopping entering the UK.  This estimate, however, does not include sales made on board ferries.  

HMRC uses commercially-provided data for deliveries of beer to ferries in order to supplement the 

cross-border shopping estimate.  Similarly, an estimate of the volume of duty-free beer brought into 

the UK is calculated in the same way, using passenger data coming from outside the EU. 

To the volumes arising from cross-border shopping, HMRC adds its estimate of legitimate 

consumption abroad.  

HMRC states that reliable information on legitimate consumption abroad is not available.  It estimates 

it by assuming that legitimate consumption abroad is equal to the volume of beer dispatched abroad 

in 2000-01 and 2001-02, when HMRC assumed that there was no illicit activity and that most of the 

beer exported from the UK to overseas was consumed there.  Since there was some legal cross-

border shopping in these years, legitimate consumption abroad, in the base period, is calculated as 

the difference between dispatches to high-risk countries and cross-border shopping.  HMRC 

acknowledges that this assumption may lead to an overestimate of legitimate consumption abroad 

because there might have been some fraudulent activity in these years.  It believes, however, that 

this assumption is consistent with the lower-bound nature of this calculation
21

. 

HMRC cannot rely upon brewers’ return data for the calculation of dispatches to high-risk countries in 

the base year because such data are not available before 2007.  It, therefore, uses UK trade data to 

estimate dispatches in the base year.  HMRC points out that UK trade data is likely to underestimate 

beer dispatches as it does not record certain types of beer movement
22

.  Furthermore, the threshold 

for recording goods on UK trade data is high.  Thus, beer may have a higher proportion of small 

traders than other commodities. UK trade data applies a standard adjustment to account for small 

traders, but HMRC considers this adjustment to be insufficient.  

As a result of these concerns, HMRC applies an uplift factor.  It acknowledges that it has little 

evidence on the actual level of underreporting but through comparison with calculated dispatches in 

later years, it believes that an uplift factor of two is appropriate. HMRC argues that insofar as this 

 

 

 

20

  This may include: consumption by UK expatriates; consumption by UK residents on holiday or while working abroad; 

consumption by foreign nationals; or beer in transit to other countries. 

21

  Overstating legitimate consumption abroad would have the effect of overstating legitimate demand in EU countries 

which would, as shown in Figure 5, reduce the illicit trade estimate. 

22

  For example, goods in transit, deliveries to embassies, and deliveries to Navy, Army & Air Force Institutes. 
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uplift factor leads to an overstatement of legitimate consumption abroad, this would be in line with 

the lower-bound nature of this estimate.  

4.2.1.4 Seizures of illicit beer (Step 4 of Figure 5) 

HMRC provides no information, in its methodological annex, regarding the source of data on seizures 

of illicit beer (see Step 4 in Figure 5).  We, therefore, cannot provide any further description of how 

this is captured or calculated.   

4.2.1.5 Conversion to monetary losses 

After completing the process for calculating the volume of illicit trade of beer outlined in Figure 5, 

HMRC converts this into monetary losses.  The calculation for this conversion is shown in Figure 7. 

Figure 7 - HMRC's conversion of volume losses to monetary losses 

 

Source: ‘Methodological Annex: Lower Estimate’, HMRC, 22
nd

 February 2012 

As with the upper-bound estimate, HMRC uses an estimate of the average price for beer provided by 

the ONS.  We assume that these price data are the same as the prices used in the upper-bound 

calculation (see Section 3.2).  

Similar to its upper-bound estimate, HMRC assumes that all VAT is lost on all illicit beer.  It does, 

however, again acknowledge that illicit beer is sold in legitimate outlets and VAT may be paid on 

these sales.  Thus, the assumption that no VAT is collected on illicit beer would, in fact, lead to an 

overstatement of the estimate of the lower-bound tax gap. 

4.2.2 There are several areas in which changing HMRC’s assumptions, or 

allowing for margins of error, could provide a different estimate of the 

lower-bound tax gap 

Unlike the upper-bound estimate, which we consider a reasonable approach provided that the correct 

data are used and that the confidence intervals are appropriately taken into account, we do not 

consider that the approach for calculating the lower estimate is fit for purpose.  This is because:  

■ it depends on identifying ‘high-risk countries’ in a way that which is neither transparent nor 

obviously objective – including or excluding countries from this list will clearly increase or 

decrease the illicit trade estimate using this method; 

■ it is not clear that all beer that has been exported to ‘high-risk countries’ will be re-imported 

illegally to the UK – the effect of this, if significant, will be to overestimate illicit trade;  

■ as acknowledged by HMRC, certain categories of fraud are excluded which will tend to 

underestimate illicit trade;  

■ it is not clear why the base year for calculating legitimate demand in high-risk countries was 

chosen to be 2000/01 to 2001/02 nor what changing the base year may do to the illicit trade 

estimate; 

■ the uplift factor of 2 applied to dispatches to high-risk countries appears to be arbitrary; 

■ there is an arbitrary assumption that legitimate consumption abroad has not changed since 

2000/01 to 2001/02 – if it has, in fact, increased (which it may have done if tastes have changed or 

as Sterling has devalued since the millennium), then the estimate of the lower-bound to illicit trade 

could be overstated; and 

■ for all of the data relied upon for the lower estimate, there is no indication of the level of sampling 

error or confidence intervals. 
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In the rest of this section, we explain these points in further detail. 

4.3 The approach to identifying ‘high-risk countries’ is not 

transparent 

HMRC calculates the lower-bound tax gap considering, it appears to us, only countries it deems to be 

‘high-risk’.   The identification of high-risk countries affects three components of the illicit trade 

calculation: 

■ high-risk dispatches (Step 1 in Figure 5);  

■ high-risk drawback (Step 2 in Figure 5); and  

■ legitimate demand in high-risk countries (Step 3 in Figure 5) 

This is, therefore, an important part of the lower-bound calculation. 

The process through which HMRC has allocated countries to the ‘high-risk’ category is not clear.  

This makes it impossible to assess the accuracy of the calculation as a whole and, as such, know 

what degree of confidence we can have in the results. 

In particular, if this is a true lower-bound, it is not clear to what degree it can be said that the 

allocation to the ‘high-risk’ category has been conservative and whether that countries on the margin 

of this category were excluded.  

Without access to the data behind the calculation of the lower-bound tax gap, we cannot be sure 

what difference to the calculation would be made if certain countries are included or excluded from 

HMRC’s ‘high-risk’ category.   

We recommend that greater transparency is needed regarding this assumption and its impact on the 

illicit trade estimate.  Without this measure, it is difficult to be confident in the robustness of the 

lower-bound tax gap calculation. 

4.4 It is not clear that all beer that has been exported to ‘high-

risk countries’ will be re-imported illegally to the UK 

HMRC uses UK trade data, along with its ‘high-risk’ country categorisation, to estimate the proportion 

of total dispatches sent to these high-risk countries. 

The assumption is that the difference between the volume of beer dispatched to high risk countries 

in the current year and in 2000-02 (when it was assumed no illicit trade took place), less any legal 

cross-border trade, is likely to be smuggled back into the UK.  This is questionable.  It would not, for 

example, be economic to smuggle beer back to the UK that was exported to the more remote parts 

of neighbouring countries.  It seems more likely that beer exported to Calais, for example, will be at 

risk of fraud than beer exported to Marseille.  If HMRC’s lower-bound calculation treats all beer 

exported to France as ‘high risk’, however, it would treat beer in Marseille the same as beer in Calais.  

It is not clear that this is a suitable assumption. 

It is not clear, then, that all of the beer that is exported to high-risk countries will be re-imported 

illegally into the UK.  We do not know to what extent this is likely to represent a problem in the 

HMRC lower-bound tax gap estimate, but it would appear to be worthy of further investigation.  This 

would require, inter alia, HMRC to monitor not only to which countries UK beer is exported but also 

to what regions in those countries it is exported. 
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Another important consideration is that some of the beer that is exported to high-risk countries may 

be exported to other EU countries, not back to the UK.  The BBPA has provided KPMG with two 

examples of ways in which this takes place: 

■ When the UK is used as a hub for distribution to other EU countries: for example, where beer is 

imported into the UK from the Continent and some of it is subsequently exported to Ireland for 

consumption in Ireland.   

■ When beer brewed abroad is first imported for packaging in the UK and then re-exported: for 

example, a brewing company that imports bulk beer from neighbouring EU countries for 

packaging into cans and bottles and subsequently exports the packaged product to countries back 

to the country of origin or, indeed, to the rest of Europe.  In both scenarios, the beer in question is 

not brewed in the UK – it is just packaged here – but it will be captured in HMRC’s data on beer 

dispatches. 

In both cases, the UK is being used a hub from which brewers redistribute beer to other countries for 

consumption in those countries.  We do not know to what extent these phenomena are allowed for 

in the HMRC lower bound calculation, what proportion of beer falling into these categories is 

exported to ‘high risk’ countries nor to what extent they might lead to an overstatement of the 

volume of beer that is actually brewed in the UK.  However, since the BBPA believes the scale of 

such activities could be significant, we consider it warrants further investigation so that the lower 

bound estimate of the tax gap can be refined. 

In view of all of the considerations set out in this subsection, we recommend that HMRC should 

assess the scale of this activity before finalising its lower-bound tax gap estimate.  There is a risk that 

not accounting for the matters described in this section could lead to an overestimate of the lower-

bound. 

4.5 As acknowledged by HMRC, certain categories of fraud are 

excluded which will tend to underestimate illicit trade 

HMRC states that the lower-bound tax gap estimate excludes smuggled beer, diversion of foreign 

produced beer and counterfeit beer due to not being able to measure these types of fraud.  

This will tend to underestimate the illicit trade figure.  It is not clear how this downward bias in the 

calculation will compare against the scale of the other issues, described elsewhere in this section, 

which will tend to lead to an overestimate of the lower-bound. 

4.6 It is not clear why the base year for calculating legitimate 

demand in high-risk countries was chosen as 2000/01 to 

2001/02 

In its calculation of legitimate consumption abroad, HMRC estimates this to be equal to dispatches to 

high-risk countries multiplied by a constant factor of 2, less cross-border shopping.  For both 

measures, HMRC relies on the same base year, which it picks as 2000-01 and 2001-02. 

HMRC selects a base year because it believes that, in this period, there was little or no illicit activity.  

That is, it assumes that all dispatches in the ‘base’ year supplied either cross-border shopping of UK 

residents or legitimate consumption abroad.   

There are, we consider, two potential problems with this assumption and the years chosen for the 

base year. 

First, the choice of 2000-01 and 2001-02 as the base period is entirely different from the choice of 

years in the upper-bound estimate (1990-93).  It raises the question of whether the upper and lower-
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bounds are consistent.  It also raises the question of what the upper-bound calculation would be if 

2000-01 and 2001-02 were chosen as the base period. 

Second, if there was, in fact, some illicit trade in the 2000-02 period, HMRC’s approach would tend to 

underestimate the level of illicit trade.  Although this calculation is a lower-bound, one would expect it 

to be reasonably accurate and not knowingly omit information on known illicit trade. 

We recommend that further research should be conducted on the suitability of the years chosen for 

the base period. 

4.7 The uplift factor of 2 applied to dispatches to high-risk 

countries appears to be arbitrary 

As explained in Section 4.2.1.3, HMRC uses a constant uplift factor of two and applies it to its 

dispatches in high-risk countries in its ‘base’ year of 2000-01 / 2001-02 when calculating legitimate 

consumption abroad for the current year.  

HMRC states that it has little evidence to indicate an actual level of underreporting.  Through 

comparison with calculated dispatches in later years, HMRC believes that an uplift factor of two is 

appropriate – but it does not provide any evidence to substantiate this claim. It does, however, state 

that it believes that the use of two as an uplift factor may lead to an overstatement which, again, 

would be in line with the lower-bound nature of this estimate.  

From the explanation in its publication, there is no evidence, either, of whether HMRC considers this 

uplift factor of two to be applicable only for this year’s estimate or if the uplift factor will be two in the 

future.  It is not clear, from the published material, why the uplift factor of two is anything but 

arbitrary. 

We do not have the data underlying HMRC’s calculation of the illicit market lower estimate.  We, 

therefore, have no way of assessing what would happen to the illicit trade measure if we changed 

the uplift factor from two to a different number.  It does appear that increasing the uplift factor would 

increase the amount of legitimate consumption abroad which, in turn, would reduce the lower 

estimate of the tax gap.  We cannot, however, be sure of the extent of the change to the tax gap that 

this would make. 

HMRC suggests, also, that an uplift factor of two is an overestimate.  Again, it is not clear why it 

considers this to be the case. 

We recommend that much greater transparency is required regarding the basis of the uplift factor 

used in the lower-bound calculation.  The uplift factor needs to be substantiated and HMRC needs to 

explain how sensitive its lower-bound estimate is to changing this assumption.  Without this step, it 

is difficult to ascertain how robust the lower-bound tax gap calculation is. 

4.8 There is an arbitrary assumption that legitimate 

consumption abroad has not changed since 2000/01 to 

2001/02  

A further concern around HMRC’s lower-bound tax gap calculation is the assumption that legitimate 

consumption abroad has not changed since the 2000/01 to 2001/02 period. 

Figure 5 indicates that legitimate consumption abroad is equal to dispatches to high-risk countries in 

the ‘base year’ multiplied by a seemingly constant uplift factor of two, less cross-border shopping in 

the ‘base year’.  There is no element of the aforementioned calculation that changes each year.   This 

suggests that the legitimate consumption abroad is held constant in the HMRC calculation.  HMRC 

does not provide any rationale behind this apparent assumption. 
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If this assumption has, indeed, been used, there are reasons to expect that it is inaccurate.  

Consumption abroad may have increased for two reasons: changes in consumer tastes, and the 

devaluation of Sterling against the Euro since the millennium (Figure 5).  The latter effect would 

increase the demand for UK beer in the EU and, we can assume, increasing the term for legitimate 

demand in HMRC’s estimate of the illicit market, which would have the overall effect of reducing the 

size of the illicit market for beer. 

Figure 8 - Sterling to Euro exchange rate, 1998-2011 

  

Source:  OANDA historical exchange rates 

In addition, the BBPA considers that even if consumption levels or demand for UK beers have 

remained fairly constant, this is different to assuming ‘legitimate’ dispatches have stayed the same.  

Beer may be dispatched to one country and subsequently, and legitimately, exported to another 

country rather than consumed in that country.  With three of the four major UK brewers (Heineken, 

Carlsberg, AB Inbev) also being the largest players in many of our nearest European countries and 

with pan-European (and indeed global brands) this is clearly a factor.  This may also have changed 

over time as, for example, Interbrew (now AB Inbev) bought Bass and Whitbread in 2000 and 

Heineken purchased the UK business of Scottish & Newcastle in 2008.  More than ever, this 

consolidation has meant that production facilities across Europe can be used to meet unseasonal 

demand in a particular country or region.   

Related to this point, the BBPA considers that it knows that beer is imported in the UK in bulk for 

packaging and then some of this will be re-exported (as is wine).  This may, also, work the other way 

i.e. beer could be exported in bulk from the UK for packaging elsewhere.  HMRC assumes that the 

methodology is lower-bounding in that it assumes all dispatches from the UK relate to UK-produced 

beer which, in fact, will not necessarily be the case. 

We do not have the industry insight or knowledge to validate the BBPA’s views, but note them as 

further areas that HMRC should consider researching further to improve the accuracy of its lower-

bound tax gap estimates. 
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4.9 For all of the data relied upon for the lower estimate, there 

is no indication of the level of sampling error or confidence 

intervals 

As we discuss in Section 3.3, any statistics based on samples will be subject to a margin of error.  

These are typically known as ‘confidence intervals’.   

Because it is calculated using survey data and assumptions, there must be a confidence interval 

around the lower-bound estimate of the tax gap for beer.  We cannot estimate what this might be 

with the information available.  What we can say, though, is that the lower-bound of the confidence 

interval around an accurately estimated lower-bound tax gap calculation would represent the true 

minimum figure of the tax lost to illicit beer. We recommend that, as with the upper-bound 

estimates, HMRC should calculate and report the confidence intervals around its lower-bound 

calculations.
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