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Abstract

Introduction and Aims: The health benefits of reducing excessive alcohol consumption are well
documented and widely accepted, but policies directed to this end are often regarded as damaging to
the economy. Previous UK alcohol impact studies typically focus on what are in effect the “gross”
impacts of a fall in alcohol consumption considered in isolation, so that estimated economic impacts
are always negative. Here we investigate the “net” impacts of a reduction in consumption accounting
for the reallocation of household spending and the expenditure of any increase in government
revenues. Design and Methods: We employ a health-augmented, Input-Output modelling framework.
We simulate the impact of a reduction in alcohol consumption due to: a change in consumer tastes
that generate a reallocation of household spending; an increase in alcohol duties accompanied by the
use of increased revenues to stimulate government expenditure. Results: We find evidence of a tradeoff between employment and health benefits for the case of a tastes-induced switch from alcohol
consumption, but this is less severe than past analyses would suggest (and does not apply to economic
activity more generally). For the case of increased taxation on alcohol (and increased government
spending) we find that there is in fact no trade-off between employment on the one hand and health
on the other; employment and economic activity are stimulated while health outcomes improve.
Conclusion: There is a potential “double-dividend” of improved health outcomes and increased
economic activity as a consequence of a rise in alcohol duties.
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Introduction
The UK has one of the highest alcohol consumption rates per capita in the world being ranked 25th
according to the latest global World Health Organisation report on alcohol [1], with binge (excessive)
drinking being particularly problematic. While there are several well-documented detrimental effects
of excessive alcohol consumption on health, crime and productivity [2], the sector also contributes
positively to the economy through its production and sales activities.
Health concerns have prompted governments’ efforts in the UK and elsewhere to seek to reduce
harmful alcohol consumption, whether through encouraging shifts in public tastes away from such
consumption or through the imposition of higher taxes on alcohol [3]. While most would accept that
such policies would be likely to have beneficial health effects, there is concern that they would have
detrimental effects on the UK economy. For example, previous “impact studies” have produced
estimates of the substantial levels of output and employment supported by the UK alcohol industry
[4,5].
In this study we explore the likely macroeconomic and health consequences of policy-induced
reductions in alcohol consumption using the same basic methodology as impact studies. The two
policies we consider here are: a government information campaign that succeeds in shifting consumer
tastes away from alcohol; a rise in alcohol taxation. Conventional industry impact studies typically
focus on the ‘gross’ impact of the reduction in consumers’ expenditure on alcohol. Gross economic
impacts are those generated solely by the reduced spending on alcohol; the assumption is that the
income that would have been spent on alcohol is saved. However, a shift in tastes away from alcohol
would normally imply a shift in favour of the consumption of other goods and services, and it is the
‘net’ impact of this switch in consumer spending that governs the overall impact on the economy.
Similarly, while a rise in alcohol taxation would be expected to reduce consumption on alcohol, it is
likely to augment tax revenues (given a price-inelastic demand for alcohol) and hence allow an
increase in government expenditure. Again, the overall impact on the aggregate economy depends
upon the ‘net’ effect of the reduction in alcohol consumption and increase in public spending.
Of course, we know that the ‘gross’ macroeconomic impact of a reduction in the consumption of
alcohol must be negative: the reduction in demand reduces economic activity. If policy inappropriately
focuses exclusively on the ‘gross’ impacts there would appear to be an unavoidable trade-off between
the adverse economic consequences of a reduction in consumption and any beneficial health or wider
social effects. However, the appropriate focus for policy is the net effect that drives the economic
impact. Since this effect is the outcome of conflicting pressures even the direction of the ‘net’
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macroeconomic outcome is unknown a priori; it becomes an empirical issue. Furthermore, a policy
aimed at shifting tastes or changing taxes to reduce alcohol consumption could yield a “double
dividend” of a positive (net) economic impact as well as improved health outcomes. The idea of a
policy “double dividend” was introduced in the literature on environmental policy to describe
circumstances in which a carbon tax simultaneously improves the economy and reduces carbon
emissions( e.g. [6]). This paper explores the direction and scale of likely gross and net economic
impacts as well as the beneficial health effects of a policy-induced reduction in alcohol consumption
in the UK.
The paper is organised as follows. Section 2 provides a literature review. Section 3 details the
methodology adopted and the scenarios that are modelled. Section 4 discusses the results and Section
5 concludes.

The health and economic impacts of alcohol
One common objection to measures to reduce harmful drinking is that they lead to lower consumer
spending on alcohol, which in turn will have a negative effect on the economy. Several studies have
sought to highlight the economic contribution of alcohol production and sales in the UK and other
countries. These typically take the form of conventional ‘impact studies’, which seek to determine the
level of output and employment supported by the alcohol industry [4][5][7].
While these impact studies reflect a conventional use of input-output (IO) modelling, they can be
misleading if considered in isolation. For instance, the Wine and Spirit Trade Association (WTSA) used
EY’s [7] analysis to call for the abolition of the alcohol duty escalator, claiming that it demonstrated
that the tax was “bad for the economy, and bad for business”. The British Beer and Pub Association
argued, on the basis of Oxford Economics’ [4] analysis, that cuts to beer duty between 2013 and 2015
had “brought huge benefits, created jobs and encouraged investment”.
These claims can be misleading because the research they cite considers only the gross impact of
changes in alcohol spending on the economy. However, as already noted, reductions in harmful
alcohol consumption – whether induced by changes in tastes or by taxation – are likely to lead to
increases in the consumption of other goods, and it is the ‘net’ impact of a change in spending that
matters. Very few studies have studied the ‘net’ impact of a change in alcohol spending.
One exception is Wada et al [8], who use a dynamic model integrating IO and computable general
equilibrium methods to model the impact of a change in alcohol policy. They find that an increase in
alcohol excise taxes, with the revenue re-allocated to general government expenditure, creates a net
increase in employment.
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A vast number of studies have also documented the negative health consequences of harmful alcohol
consumption [9,10] including an increased risk of several types of cancer; cardiovascular disease; liver
disease, high blood pressure; dementia and depression.
Harmful drinking also carries a cost to the wider society, beyond the drinker [11]. Alcohol-related
illness increases health care costs, for which society pays through higher taxes [12]. Purshouse et al
[13] analyse the potential health cost savings resulting from policy changes focused on reducing
alcohol consumption in England and we use their estimates to evaluate the health impact of changes
in alcohol consumption in our own analysis.
Various studies have explored the link between alcohol consumption and a range of individual
economic outcomes, including: wages [14,15]; unemployment [16,17]; absence due to sickness
[18,19] and performance at work [20]. In general, this research finds that heavy drinking has negative
economic consequences, though the evidence is more ambiguous in the case of wages [21].
Premature deaths due to alcohol also have the effect of reducing the labour force [22].

Methods
Modelling macroeconomic and health outcomes
To evaluate the macroeconomic consequences of changes in alcohol consumption we adopt the same
modelling approach (IO) as previous “impact studies” of the UK alcohol sector [4,5,7], although we
apply it to determine the net economic impacts of a reduction in alcohol consumption. To our
knowledge this is the first study of the UK that identifies the importance of net macroeconomic effects
and seeks to identify their direction and scale. Additionally, the present paper also identifies the likely
reduction in health service costs associated with a reduction in alcohol consumption and so allows us
to establish whether there is in fact a genuine trade-off between health and economic outcomes, or
whether there is potential for a “double dividend”.
IO tables are a set of economic accounts, which provide a complete picture of an economy over a year.
Generated through the use of surveys and other data, IO tables contain information on the value of
inter-industrial (based on SIC classification) transactions in the economy. In these tables the rows
represent the sectoral sales, while the columns represent their purchases. As well as intermediate
sales and purchases to other sectors, these tables contain information on sales to exports and
expenditure on imports, wages, taxes etc. A key feature of these IO tables is that they must balance,
i.e. the total sales of a sector equals its total purchases.
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An IO model can be calibrated on the IO database. This captures the linkages between each sector
within the economy using a set of linear equations. The system can be solved to determine the
economic impact of any exogenous demand shock, given certain assumptions about the nature of the
economy, in particular, the passive nature of supply. In our case the fall in alcohol consumption, for
example, reduces demand for the outputs of those sectors supplying alcohol to consumers. However,
this impacts the other sectors that sell intermediate inputs to the alcohol sectors, which in turn has
knock-on effects to yet more sectors. As a result the initial change in consumption is subject to a
“multiplier” effect on value-added, output and employment. IO models capture three types of effects–
direct, indirect and induced. Direct effects relate simply to changes in the ‘shocked’ sector; indirect
effects reflect sectors’ intermediate purchases and the supply chain, and induced effects refer to the
impacts on consumption due to changes in employment (and labour income, i.e a change in
employment increases household disposable income, stimulating spending on other goods and
services).
The present analysis uses an IO model calibrated to a purpose-built 106 sector 2010 UK alcoholdisaggregated IO table. Within the alcohol industry we identify two key components, production and
consumption. In this paper, as the focus is solely on the economic and health impacts of consumption
changes, we extend the IO table by disaggregating the alcohol sales of three sectors – hotels, other
on-trade (including pubs/bars/restaurants/nightclubs etc.) and retail (off-trade). A description of how
this IO table is constructed is provided in Appendix I and the structure of the corresponding IO model
is summarised in Appendix II. The augmented IO table is publicly available [23].
Improvements in health outcomes are estimated as the health service cost savings that result from
the reduction in alcohol consumption. Purshouse et al [13] consider the health savings from a range
of policy scenarios, which we use to estimate a simple health cost multiplier associated with changes
in alcohol consumption. These provide an estimated average cost to the NHS (in 2018 prices) of each
unit of alcohol consumed, which is used to assess the likely overall cost savings from any reduction in
alcohol consumption. (See equation 9 of Appendix II).

Scenarios
While the UK Government’s alcohol strategy seeks a reduction of harmful alcohol consumption [3], it
does not specify any numerical target. However, the World Health Organisation (WHO) recommends
an overall 10% reduction in alcohol consumption to reduce negative health effects [24]. Accordingly,
we here explore both the macroeconomic and health saving impact of a 10% reduction in UK alcohol
consumption, which we take to reflect a successful Government information/ persuasion campaign to
6

induce a switch in tastes away from alcohol. The simulation assumes that there is a 10% reduction in
consumption across all alcohol types (beer, spirits etc) and across all three disaggregated IO alcohol
sectors (with the price of alcohol fixed).
While we follow the various impact studies discussed in Section 2 in estimating the gross
macroeconomic impacts of the 10% reduction in alcohol consumption we also provide estimates of
the net effects. Here we assume that the income saved by the 10% reduction in alcohol consumption
is spent on the outputs of the other sectors of the economy based on the pattern of household
spending within the IO tables (Appendix II details the methodology used in the paper).
Whether Government health messages do in fact succeed in inducing changes in tastes is uncertain;
rather more certain is that tax rises are likely to have a significant effect due to the price-sensitivity of
alcohol demand A price increase due to a tax rise will reduce alcohol consumption. The UK alcohol
strategy [3] identified the low price of alcohol as problematic, since the low price drives higher
consumption [25], which can, as already noted, lead to various adverse health effects. The simplest
method to reduce consumption is to increase the price through a tax. There is no ‘one size fits all’
alcohol tax in the UK. Instead the tax levied is dependent on the type of alcohol. In this scenario we
assume a 10% increase in the tax duty on all types of alcohol across the three consumption sectors.
The consumption response to a change in price for each type of alcohol (and for both the on-trade
and off-trade) is based on the own-price elasticities in Meng at al [25]. Most reported elasticities are
between 0 and -1 indicating that as the price rises demand falls, but less than in proportion to the fall
in price, so that total expenditure on alcohol increases. Accordingly, Government revenues actually
increase in response to a tax rise.
We report both the ‘gross’ and ‘net’ impacts of a 10% increase in UK tax rates. The former case
focusses exclusively on the tax-induced reduction in alcohol consumption, whereas the net estimate
also takes account of the increase in Government expenditure that the stimulus to tax revenues
allows. The literature has many examples of IO analysis of switching expenditures, including [26, 27
and 28].

Results
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We first consider the impact of a successful government campaign that succeeds in securing a shift in
tastes, so that alcohol consumption falls by `10%. Overall ‘gross’ economic impacts are, of course,
always negative, since these assume (often implicitly) that income that is no longer spent on alcohol
is saved. Once the reallocation of spending is included, however, the estimated ‘net’ impacts are very
different from their gross counterparts
Table 1. Headline results for simulations

‘Gross’ impacts
Direct
10% reduction in
alcohol consumption

10% Increase in
alcohol duty

Total

-2,0411

-1,717

-3,531

-7,289

GVA* (£million)
FTE** (person years)

-797
-34,779

-752
-11,850

-1030
-16,716

-2,579
-63,345

-233

-203

-400

-837

-88
-1,370

-89
-1,895

-294
-7,324

0

-414

-356

-770

258
-18,843

-131
-1,152

-104
-1,686

23
-21,681

555

176

1,423

2,154

333
7,478

100
2,828

415
6,735

847
17,041

Output (£million)

Output (£million)
GVA* (£million)
FTE** (person years)

10% Increase in
alcohol duty

Induced

Output (£million)

GVA* (£million)
FTE** (person years)
10% reduction in
alcohol consumption

Indirect

Output (£million)

GVA* (£million)
FTE** (person years)
*Note: GVA is Gross Value Added

-89
-4,059
‘Net’ impacts

*Note: FTE is Full Time Equivalent employment

Figure 1 gives ‘net’ GVA increases across the 11 sectors of the economy that register the greatest
increase with a 10% reduction in alcohol sales (we focus on the 10 sectors that register the greatest
impacts, with the 11th sector ‘other’ being an aggregation of the rest of the economy).

1

Direct output is the Δf introduced into the model
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Office Administrative, Office Support And Other Business…
Employment Activities
Education
Food And Beverage Service Activities (non-Alcohol)
Manufacture of bakery and farinaceous products
Wholesale And Retail Trade And Repair Of Motor Vehicles…
Construction
Land transport services and transport services via pipelines,…
Warehousing And Support Activities For Transportation
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* Note: GVA is Gross Value Added
Figure 2 shows the effects on the eight most impacted sectors (again we only focus on these sectors
as they have the largest ‘net’ impact) with a 10% increase in alcohol duty.

FTEs

Figure 2 ‘Gross’ and ‘net’ employment changes across 8 sectors with 10% increase in alcohol duty
4500
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-500
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*Note: FTE is Full time Equivalent employment

Discussion
‘Gross’ and ‘net’ impacts of a 10% Reduction in alcohol consumption
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Headline results for a 10% decrease in alcohol consumption are summarised in Table 1. Here there is
a £2.6 billion reduction in Gross Value Added (GVA), employment drops by 63,000 full-time-equivalent
employees (FTEs) along with a reduction in Government revenue from VAT and alcohol duty
amounting to £1.34 billion. These results are in line with those reported in [[4,5,7 and 8].
Overall, with ‘net’ impacts, there is no change in initial total spending in the economy (as savings from
reduced alcohol consumption are all spent on other sectors’ outputs), but there is still a loss in
employment. However, this is significantly reduced compared to the gross estimate (21,700 rather
than 63,300 FTEs). Furthermore, there is actually a small increase in GVA of £23 million. The alcohol
sales sectors are, on average when compared with the rest of the economy, comparatively labour
intensive, but not GVA intensive.
A 10% reduction in alcohol consumption has a significant impact on the costs incurred by the health
services. Using the cost of a unit of alcohol calculated as indicated above we estimate that a 10%
reduction in alcohol consumption could save the NHS £787.5 million. The shift in tastes away from
alcohol results in substantial savings for the NHS and a small stimulus to GVA, but employment falls.
While there is the possibility of a modest “double dividend” for GVA, there appears to be a trade-off
between health and employment effects (reflecting the labour intensity of alcohol relative to general
spending).

Impacts of a 10% Increase in Alcohol duty
Since alcohol duty constitutes only a part of the total price of alcohol, the 10% increase in tax results
in a less than proportionate increase in consumer prices. The changes in price and induced reductions
in alcohol consumption (using price elasticities of demand [25]) are detailed in Appendix II (equations
11 through 15). The gross impact, reported in the lower half of Table 1, implies a reduction of £294
million GVA and a loss of 7,300 FTE jobs.
The increase in tax also impacts government revenues, however, with an overall net positive impact
of £788.7 million. A 10% increase in tax results in an increase in government revenue through
increased alcohol duty of £835.4 million.

However, the associated reduction in consumption

generates a net fall in VAT revenue of £46.7 million (assuming the standard VAT rate and accounting
for the change in VAT on alcohol duty).
The ‘net’ impact of the tax rise is obtained by using the £788.7 million net increase in tax revenues to
increase public spending (in line with the allocation of government expenditure in the original UK IO
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table). In this case there is a positive impact on employment of 17,000 FTE jobs and GVA of £847
million. From Figure 2, a large share (77.3%) of the overall employment change occurs in just four
sectors. Of the 17,041 increase in FTEs: 3772 occur in public administration; 3128 in education; 4153
in health and 2127 in residential care and social work, the (labour-intensive) sectors that are most
closely linked to public expenditure.
Note that revenue reallocation here already implies a direct benefit to health services, even before
considering the savings to the NHS of a reduction in alcohol consumption.
The introduction of a higher tax rate generates a reduction in consumption, which impacts the health
services. We estimate that the 10% rise in alcohol duty could lead to a saving of £123.3 million in
health costs. While this is a much lower saving than is implied by the 10% reduction in consumption,
here the unambiguously positive economic impacts imply the presence of a “double dividend” for the
UK.

Conclusions
Health concerns have prompted recent UK Government efforts to seek to reduce harmful alcohol
consumption, whether through attempts to shift public tastes away from such consumption or
through the imposition of higher taxes on alcohol. While there is little controversy that policies
directed towards reducing alcohol consumption would improve health outcomes, there is concern
that they might impact negatively on the economy.
While any reduction in alcohol consumption would, in itself, have an adverse impact on the economy
this is only part of the overall effect of either a shift in tastes due to a persuasive information campaign
or higher alcohol duties. In the case of a shift in tastes, consumption of other goods and services is
likely to increase, and the overall impact on the economy depends on the ‘net’ impact of this switch
in spending. Similarly, while a rise in alcohol duties reduces consumption of alcohol, any rise in tax
revenues allows an increase in public spending and the ‘net’ impact on the economy depends on the
outcome of these countervailing forces.
Our results confirm that a reduction in consumption of alcohol alone, without considering the likely
reallocation of consumption spending in the case of a shift in tastes or the reallocation of the increase
tax revenues in the case of an increase in duties, has significant negative effects on the UK economy.
This broadly captures the approach of conventional alcohol industry “impact studies”. In this ‘gross
impact’ view, there would appear to be an unavoidable trade-off between the health benefits of
policies aimed at reducing alcohol consumption and an adverse impact on the economy. However, in
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fact it is the ‘net’ impact that matters for the macroeconomic consequences of a reduction in alcohol
consumption. When proper account is taken of the reallocation of expenditures in the case of a shift
in tastes away from alcohol consumption and towards other goods and services we find that for
employment the trade-off is significantly relaxed, and is entirely absent for value-added. In the case
of an increase in alcohol duties we find evidence of a net positive effect on both value-added and
employment in addition to improved health outcomes, indicating that here there is no trade-off:
indeed there is potential for a “double dividend” of a simultaneous improvement in health and a
stimulus to the UK economy.
Future research should extend the system-wide analysis to encompass an alcohol-disaggregated
computable general equilibrium model of the UK, which would relax the passive supply assumption of
input-output and allow explicit analysis the supply-side impacts of a fall in alcohol consumption such
as the stimulus to productivity associated with reduced absenteeism and presenteeism. In [28], for
example, we develop a micro-to-macro analysis of the impact of higher education institutions’
graduates’ enhanced productivity on their host region’s economies.
Such an analysis is likely to reveal higher level “dividends”,or “multiple benefits”, [29], of policies
directed at moderating harmful alcohol consumption.
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