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Abstract

Aims: Industry arguments against public health policies that reduce the consumption of

unhealthy commodities often include the assertion that the policy will harm the econ-

omy by reducing production and costing jobs. However, this argument does not consider

that consumers may spend money previously used for unhealthy commodity consump-

tion on other products, benefiting other sectors and potentially offsetting those negative

economic consequences. In this study we aimed to estimate the macroeconomic impacts

of reducing consumption of alcohol, tobacco, confectionary and gambling, accounting

for reallocation of spending from these commodities to alternatives.

Method: We developed the open-source Commercial Determinants of Health Input–

Output (CDOHIO) model version 1.1.0. CDOHIO models inter-sectoral linkages in the

United Kingdom (UK) economy using published input–output tables to estimate the mac-

roeconomic outcomes of changes in the total national consumer expenditure on selected

unhealthy commodities and the reallocation of this expenditure to other consumption.

We modelled a 10% decrease in total consumer expenditure on (1) alcohol, (2) tobacco,

(3) confectionary and (4) gambling, assuming that the reduced expenditure was reallo-

cated entirely to other products. The comparator in each case was no change in expendi-

ture. We analysed six economic outcomes: (i) output (the total value of production in the

economy), (ii) tax receipts from employees, (iii) tax receipts from employers, (iv) full-time

equivalent employment, (v) total net earnings to individuals, and (vi) Gross Value

Added (GVA), which is the primary outcome measure used as a proxy for national Gross

Domestic Product.

Results: For tobacco, confectionary and gambling, reduced spending was estimated to

yield positive effects across all six measures. The total effect of a 10% reduction in con-

fectionary spending was an increase in GVA of £0.389 billion (0.02%), for reduced

spending on tobacco, +£1.859 billion GVA (+0.09%) and for gambling +£1.250 billion

GVA (+0.06%). For alcohol, a 10% reduction in spending led to a small negative effect on

GVA (−£0.134 billion, −0.01%), which is the net effect of positive effects of reduced
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spending on off-trade alcohol (+£2.543 billion) and negative effects of reduced spending

on on-trade alcohol (−£2.677 billion).

Conclusions: The potential negative macroeconomic impacts of reducing spending on

tobacco, confectionary and gambling in the United Kingdom could be more than miti-

gated when consumers reallocate money spent on these products to other consumption.

This is also the case for off-trade alcohol consumption, but not for on-trade alcohol

consumption.
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INTRODUCTION

One of the goals of public health policy is to reduce consumption of

unhealthy commodities, such as alcohol, tobacco, ultra-processed high

in fat, sugar and salt (HFSS) foods and gambling. Examples of recent

and forthcoming policies in the United Kingdom (UK) include restruc-

turing of alcohol excise tax [1], increases in taxation on tobacco, espe-

cially cheap hand-rolled tobacco [2], the Soft Drinks Industry Levy [3]

and a levy on gambling operators [4]. Such policies have been shown

to improve population health outcomes [5, 6]. A potential argument

made by industry groups against such policies, however, is that these

sectors support employment and contribute to the economy and,

hence, additional regulation or taxation would harm the economy [7].

In response, public health advocates emphasise the benefits of a

healthier population, including healthcare cost savings and increased

workforce productivity [8, 9].

The current evidence base for public health policy decisions does

not fully address industry claims that stricter regulations harm the

economy. A recent study [10] showed there would be a dividend of

over £10 billion to the economy of England if no one consumed

tobacco, but did not model how that money might otherwise be spent

by consumers and the net economic impact of those potential changes

in spending. Other studies have modelled economic impacts of

changes in alcohol [11, 12] and tobacco [13, 14]. A systematic review

found no robust evidence of negative economic impacts of diet-

related policy, and most available evidence is from industry-funded

sources [15]. These existing studies typically examine unhealthy prod-

ucts separately and often use varying methods, making direct compar-

isons difficult. A comprehensive, methodologically consistent

assessment of how public health interventions affect national econo-

mies would provide a clearer, more comparative understanding of

their economic impacts.

Our approach to quantifying the macroeconomic impact of

changes in spending on unhealthy commodities as a consequence of

public health policies involves three main components of macroeco-

nomic performance: (i) the impact on gross domestic product (GDP);

(ii) the effect on government tax revenue; and (iii) changes in employ-

ment. The primary way to link shifts in the consumption of unhealthy

products to these outcomes is through ‘input–output’ matrices [16].

Produced by national governments, these matrices illustrate the inter-

connections within the economy, enabling a comparative analysis of

how changes in demand for various products affect the economy. If

consumer spending on a particular commodity decreases, two out-

comes are possible: (i) economic harm, which occurs if the economic

benefits are lost without being replaced by the benefits of spending

on other goods; and (ii) economic benefit, which happens if spending

shifts to other goods that provide a greater positive impact on the

economy than the original commodity. To make strong conclusions

about the potential macroeconomic impact of public health policies, it

is essential to explore different scenarios for how spending might be

redistributed.

This study aimed to model the economic impact of reducing

spending on certain commodities targeted by public health policies—

specifically alcohol sold in the on- and off-trade, tobacco, confection-

ary and gambling, using input–output matrices from the UK Office for

National Statistics (ONS) [17, 18], which describe statistical associa-

tions between sectors of the economy. We estimated the macroeco-

nomic effects of a 10% reduction in spending on each commodity,

assuming that this spending is redistributed across categories of con-

sumption in a way that reflects current consumption patterns. Eco-

nomic impacts were modelled in terms of output (the total value of

production in the economy), government tax receipts, employment

and net earnings. The main economic indicator of interest was gross

value added (GVA)—a measure of productivity and proxy for GDP.

METHODS

Design

This study developed and used the Commercial Determinants of

Health Input–Output (CDOHIO) model version 1.1.0, an open-source

[19, 20] macroeconomic model using UK 2019 data. This model was

used to simulate estimated changes in output, government tax

receipts, employment, net earnings and GVA following decreases of

10% in total national consumer expenditures on alcohol, tobacco, con-

fectionary and gambling. We assumed that consumers reallocated all

the money saved from reduced expenditures on these commodities to

other consumption. The model calculates the net effects on macro-

economic outcomes of changes in consumer spending patterns—the

demand side of the economy. Importantly this does not represent a

full economic impact assessment as it does not include improved
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population health resulting from reduced absenteeism, presenteeism,

unemployment and premature mortality because of reduced con-

sumption of unhealthy commodities. All analyses were conducted

using R Statistical Software [21]. The analysis plan was pre-registered

on 4 September 2024 [22].

Modelling based on input–output matrices assumes that the

statistical associations between elements of the input–output matrix

remain fixed (i.e. do not change in response to a change in expendi-

ture on different commodities). Additionally, the model assumes no

constraints on supply (i.e. an increase in demand is always met by an

increase in supply and prices do not change). The relationships

between products in the input–output matrices are not causal esti-

mates, and without standard errors we were unable to conduct proba-

bilistic sensitivity analysis (PSA) to quantify parameter uncertainty.

Instead, deterministic sensitivity analyses were used to assess the

impact of changing the main structural assumptions. Here, we give an

overview, summarised in Figure 1, of the data and methods used with

full details given in the Appendix (pp. 1–20).

Data

The model was built using input–output matrices constructed from

analytical tables [17, 18] published by the ONS, which described the

structure of the economy in 2019 and related financial spending to

economic output. Employment and earnings data, which form part of

these outputs, were taken from the Labour Force Survey [23]. All data

sources used to calculate the baseline total consumer expenditure on

alcohol [24], tobacco [25, 26], confectionary [27] and gambling [28]

are publicly available and listed in full in the Appendix (p. 5). The data

on alcohol consumption and prices used to calculate spending are

based on aggregated sales data published by Public Health Scotland

and separated by on-trade (e.g. alcohol sold in public houses and res-

taurants) and off-trade (e.g. alcohol sold in supermarkets) [24]. Note

that expenditure on tobacco includes estimates of the money spent

on illicit tobacco—tobacco illegally imported and sold in the

United Kingdom without paying excise duty.

Measures

Expenditure

The input–output matrix is made up of 105 products for which changes

in consumer spending can be modelled. Spending is defined as total UK

consumer expenditure in £ millions. For gambling, expenditure changes

are ‘gambling and betting services’, defined as gross gambling yield

(GGY), which is the total money gambled minus consumer winnings. For

food, there are seven categories, based on broad groupings in the Fam-

ily Food datasets [27]: (i) meat; (ii) fish; fruit and vegetables, (iii) oils and

fats; (iv) dairy products; (v) grain mill and starch products; (vi) bakery

and farinaceous products; and (vii) other. Changes in expenditure on

confectionary are applied to (vi) other. For tobacco (excluding illicit

tobacco, which does not contribute to the economy) and off-trade alco-

hol, the input–output matrix includes a joint ‘alcoholic beverages and

tobacco products’ category to which changes in expenditure were

F I GU R E 1 Methods: schematic showing modelling steps, data inputs and modelled outcomes.

THE ECONOMIC EFFECTS OF UNHEALTHY COMMODITIES 3
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applied. On-trade alcohol expenditure changes were separately applied

to the ‘food and beverage services’ category, reflecting the highly inte-

grated nature of alcohol into these services in the United Kingdom.

Outcomes

The six outcomes modelled were: (i) output; (ii) income tax receipts from

employees; (iii) tax receipts from employers/businesses (including payroll

taxes, corporation taxes, excise taxes and value-added tax); (iv) full-time

equivalent employment; (v) total net earnings to individuals; and

(vi) GVA. For each outcome, three types of effect were calculated: direct,

indirect and induced. Direct effects are the changes in output required to

match the changes in expenditure, for example, if £1 million more alcohol

is purchased in input, £1 million more alcohol will be produced in output.

Indirect effects are the effects of changing final demand on products in

the supply chain, for example, increased demand for ingredients used in

the manufacture of alcohol to produce more alcohol. Induced effects

are the effects of changes in income resulting from former effects, for

example, increasing employment through the supply chain, which

generates income from the additional jobs and, therefore, more demand

for all products. The sum of the three effects is the total impact.

Analyses

Modelling process

Changes in expenditure were calculated in retail prices (i.e. prices paid

by the consumer) but converted into basic prices before being applied

to the input–output model. Expenditure in basic prices is expenditure in

retail prices minus direct taxes and imports. Only expenditures in basic

prices influence the domestic economy, as this is the component of

expenditure which is comprised of domestic inputs. For example, if you

spend £100 on a product where half the cost (£50) goes toward taxes

and imports, only £50 stays within the economy. However, if you spend

that same £100 on a different product that only uses £25 for taxes and

imports, then £75 stays in the local economy. Even though the amount

spent remains the same, moving spending to the second product results

in an extra £25 in the economy. The impacts on outcomes were esti-

mated by multiplying a vector of changes in expenditure (in basic prices)

on each product by the input–output matrix (Appendix p. 2). The result

of this calculation is the change in output of each product. Changes

in other outcomes such as GVA were then derived from the changes

in output (Appendix p. 4). The total economic impacts were calculated

by summing up the impact across all products.

Scenarios

We modelled four intervention scenarios, a 10% reduction in

expenditure in each of (i) alcohol (in total and separately for the on-

and off-trade); (ii) tobacco; (iii) confectionary; and (iv) gambling.

The comparator in each case is no change. The reduced expenditure in

each scenario is reallocated to spending on other products, according

to the distribution of aggregate spending by households across con-

sumption categories. In the base case, we assumed 100% reallocation

of spending in proportion to existing spending across 36 consumption

categories (see Appendix pp. 13–15 for a full list and description of

the reallocation method), excluding the commodity itself. The effect

on the results of assumptions about the amount and distribution of

expenditure reallocation were then tested with sensitivity analysis.

Sensitivity analyses

We undertook three sensitivity analyses. SA1 varied the expenditure

reallocation rate to determine a ‘break-even’ reallocation rate (i.e. the

point at which the negative economic impacts of reduced spending on

unhealthy commodities are exactly offset by the positive impacts of

increased spending on other products). This is informative because it

shows the amount of spending that would need to be reallocated to

result in a positive economic outcome. A lower break-even realloca-

tion rate indicates the respective commodity is less beneficial to the

economy, because it means less reallocation is needed to offset nega-

tive impacts. SA2 explored the robustness of our results to assump-

tions about the distribution of reallocated spending across different

alternative commodities, at a 100% reallocation rate. We modelled

36 versions of each scenario where, in turn, all reallocated spending is

fully shifted to each of the 36 consumption categories. Finally, SA3

examined the sensitivity of results to changes over time in the struc-

ture of the economy by using input–output tables for other years. See

Appendix pp. 21–28 for details of the sensitivity analyses.

RESULTS

Baseline economic impacts of unhealthy commodities

Table 1 shows the baseline impacts of alcohol, tobacco, confectionary

and gambling on the UK economy, accounting for direct, indirect and

induced effects. Combined, the four commodities represent £15.254

billion (0.76%) of GVA. The largest contributor to GVA (and all other

outcomes) is alcohol (£10.346 billion, 0.52%) and the smallest is

tobacco (£0.453 billion, 0.02%). Expenditure on illicit tobacco

is excluded as it is sold illegally and has no impact on the economy.

The four commodities make up a disproportionately large share of tax

receipts from employers compared to the other outcomes (19.49% of

the UK total), in part because of excise taxes on alcohol and tobacco.

Scenarios for reduced spending on unhealthy
commodities

Scenario 1 models a 10% reduction in expenditure on alcohol of

£4.804 billion in retail prices. Scenario 2 models a reduction in

4 MORRIS ET AL.
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expenditure on both licit tobacco (£1.433 billion) and illicit

tobacco (£0.138 billion) of 10%, for a total reduction of £1.571

billion. Note that reductions in expenditure on illicit tobacco have

no negative economic impacts, but will yield positive impacts

when the expenditure is reallocated into the formal economy.

Scenario 3 reduces expenditure on confectionary by £0.403 billion.

Finally, scenario 4 is a reduction in gambling expenditure of £1.472

billion.

Impacts on GVA of reduced spending on unhealthy
commodities

The main results of the analysis are presented in Table 2. Note that

for all scenarios, there is a positive direct effect on output. This is

because, although overall consumer spending in retail prices remains

unchanged (as all reduced spending is reallocated to other consump-

tion), consumer spending in basic prices increases. This means a

greater proportion of spending remains within the UK economy, for

instance, it is spent on products for which imports and taxes

(withdrawals from the economy) make up a lower proportion of the

overall retail price, hence, overall domestic economic activity

increases.

For each of the four commodities, the direct effect on GVA of

reducing spending and reallocating all the spending to alternative

products is positive. The 10% reduction in spending on alcohol leads

to the largest increase in GVA (+£0.963 billion, 0.05%), followed by

tobacco (+£0.606 billion, 0.03%), gambling (+£0.222 billion, 0.01%)

and confectionary (+£0.113 billion, 0.01%). This indicates that con-

sumption shifts to, on average, higher valued-added products in each

scenario.

When indirect effects and induced effects are included, this

leads to an increase in the estimated magnitudes of effect on GVA

for tobacco (+£1.859 billion, +0.09%), confectionary (+£0.389 billion,

+0.02%) and gambling (+£1.250 billion, +0.06%). However, for

alcohol, the inclusion of these indirect and induced effects is esti-

mated to lead to a small reduction in GVA (−£0.134 billion, −0.01%).

Overall alcohol impacts are a combination of on-trade and off-trade,

which have very different economic impacts (Appendix p. 17). The −

£0.134 billion reduction in GVA is a combination of a −£2.677

billion reduction when modelling reduced spending in the on-trade

only versus a +£2.543 billion increase for the off-trade only

(Appendix p. 30).

Sensitivity analyses

Figure 2 shows the break-even reallocation rates (SA1) for the four

scenarios. The lower the break-even rate, the lower the amount of

spending that would need to be reallocated to result in a positive eco-

nomic outcome. Tobacco has the lowest break-even rate for GVA of

4%, meaning that the impact on GVA of reduced spending on tobacco

will be non-negative even if 96% of the money that was spent on

tobacco is not reallocated to other consumption. For confectionary

and gambling, the break-even reallocation rates are somewhat higher

at 25% and 31%, respectively. For alcohol, the overall break-even rate

is 103%, but underlying this (Appendix p. 31) is a much higher break-

even rate for the on-trade (180%) than the off-trade (1%).

The results for SA2 (Appendix pp. 26–28) show that for tobacco

and alcohol in particular, the main results are robust to the assump-

tions made about spending reallocation, but for confectionary and

gambling the assumptions about spending reallocation are more impor-

tant. The results were also largely robust to varying the year of the

input–output table used in the analysis (SA3). The exception to this is

the 2020 input–output table in the alcohol scenario, which for the on-

trade in particular would have been impacted by changing economic

activity during the coronavirus disease 2019 pandemic (Figure 3).

Impacts on other economic outcomes of reduced
spending on unhealthy commodities

The results for the other outcome measures broadly follow a similar

pattern as for GVA when including indirect and induced effects. For

the tobacco, confectionary and gambling scenarios employment is

estimated to increase (+31 450, +6817 and +22 544, respectively)

with corresponding increases in total net earnings of employees (+

£0.760 billion, +£0.167 billion and £0.552 billion). Likewise, in the

alcohol scenario, the negative impact on GVA is reflected in estimated

reductions in employment, earnings and tax receipts.

T AB L E 1 Baseline economic outcomes for the four unhealthy commodities and the UK economy in 2019.

Alcohol Tobacco Confectionary Gambling National total
Unhealthy commodities
as % of national total

Output (£m) £19 361 £1218 £1690 £7328 £3 824 433 0.77

Tax receipts from employeesa (£m) £1115 £42 £39 £276 £201 773 0.73

Tax receipts from employersb (£m) £32 351 £11 518 £874 £6925 £265 121 19.49

Full-time equivalent employment 372 170 5240 7072 49 330 28 326 070 1.53

Total net earnings to individuals (£m) £6481 £148 £160 £1131 £717 559 1.10

Gross value added (£m) £10 346 £453 £614 £3841 £2 000 157 0.76

aIncome tax and employee national insurance contributions.
bEmployer national insurance contributions, corporation taxes, payroll taxes (e.g. apprenticeship levy), excise duties and value added tax.

THE ECONOMIC EFFECTS OF UNHEALTHY COMMODITIES 5
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DISCUSSION

Our analysis shows that 10% reductions in consumer spending on

tobacco, confectionary and gambling could bring net benefits to UK

GVA (in the range of £0.389 billion–£1.859 billion) if the reduced

spending on these commodities were reallocated to other consump-

tion. We find a small negative impact on GVA for alcohol (−£0.134 bil-

lion). In each case these impacts are small in the context of the

national economy, amounting to less than 0.1% of UK GVA. Estimated

full impacts on employment, earnings and tax receipts reflect those

found for GVA in each modelled scenario. Underlying the alcohol

result is opposing effects from reducing spending in the on-trade (−

£2.677 billion) and off-trade (+£2.543 billion). This highlights an

important difference in the contributions of the different channels of

alcohol sales to the economy. The results underline the importance

of considering reallocation of spending when unhealthy commodity

consumption is reduced and the assumptions made about that

reallocation.

Our findings align with previous evidence showing economic

harm associated with these commodities and the economic benefits

associated with reducing their consumption. A review of the interna-

tional literature found reduced tobacco consumption to have net posi-

tive economic impacts [29], and other studies have estimated

increases in GVA and employment [13, 14], which are consistent with

our findings. Previous analyses have found that increasing alcohol tax-

ation can both improve health outcomes and stimulate economic

activity [11, 12]. Although we find negative impacts on GVA of

reduced demand for on-trade alcohol, we find positive impacts in the

off-trade. As consumption of off-trade alcohol is proportionately

higher among those drinking at levels sufficient to cause health harms

T AB L E 2 Estimated impacts of a 10% reduction in unhealthy commodity spending on outcomes accounting for direct, indirect and induced
effectsa.

Absolute change in annual economic outcome

% change in annual economic outcome

for the United Kingdom

Alcohol Tobacco Confectionary Gambling Alcohol Tobacco Confectionary Gambling

Output (£m)

Direct effects £1467 £988 £120 £302 0.04 0.03 0.00 0.01

Direct + indirect effects £2085 £1527 £110 £407 0.05 0.04 0.00 0.01

Direct + indirect + induced effects −£1706b £3690 £692 £2549 −0.04 0.10 0.02 0.07

Tax on employees (£m)

Direct effects £20 £39 £8 £13 0.01 0.02 0.00 0.01

Direct + indirect effects £61 £66 £9 £14 0.03 0.03 0.00 0.01

Direct + indirect + induced effects −£64 £203 £45 £150 −0.03 0.10 0.02 0.07

Tax on employers (£m)

Direct effects −£949 −£406 £111 −£1 −0.36 −0.15 0.04 0.00

Direct + indirect effects −£686 −£123 £112 £19 −0.26 −0.05 0.04 0.01

Direct + indirect + induced effects −£3163 £1175 £462 £1291 −1.19 0.44 0.17 0.49

FTE employment

Direct effects −13 516 7207 1350 2339 −0.05 0.03 0.00 0.01

Direct + indirect effects −9103 10 754 1391 2923 −0.03 0.04 0.00 0.01

Direct + indirect + induced effects −29 638 31 450 6817 22 544 −0.10 0.11 0.02 0.08

Net earnings (£m)

Direct effects −£117 £158 £30 £50 −0.02 0.02 0.00 0.01

Direct + indirect effects £10 £251 £33 £62 0.00 0.04 0.00 0.01

Direct + indirect + induced effects −£479 £760 £167 £552 −0.07 0.11 0.02 0.08

Gross value added (£m)

Direct effects £963 £606 £113 £222 0.05 0.03 0.01 0.01

Direct + indirect effects £1258 £855 £113 £246 0.06 0.04 0.01 0.01

Direct + indirect + induced effects −£134 £1859 £389 £1250 −0.01 0.09 0.02 0.06

aDirect effects are changes in output required to meet the changes in final demand, for example, if £1 million less alcohol is purchased, £1 million less alcohol

will be produced. Indirect effects include the effects of changing final demand on products in the supply chain, for example, reduced demand for ingredients

used in the manufacture of alcohol. Induced effects are the effects of changes in income resulting from the direct and indirect effects, through, for example,

increased employment through the supply chain because of increasing demand for a product, which generates income and, therefore, more demand.
bFigures presented in bold italics indicate a negative economic impact estimate.
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[30, 31], policies such as minimum unit pricing, which are targeted at

this channel of alcohol consumption [32] are, therefore, likely to bring

both health and economic benefits. Our findings for gambling are con-

sistent with studies that have found online gambling has reduced eco-

nomic activity by £1.3 billion per year [33] in the United Kingdom, and

the excess direct cost to government because of harmful gambling is

£412.9 million per year [34].

The analysis presented here covers important, but only partial

economic effects and almost certainly underestimates the positive

economic effects of reducing unhealthy commodity consumption

because we do not incorporate health-related economic impacts. For

example, alcohol consumption has been found to reduce labour pro-

ductivity by increasing presenteeism [35, 36], absenteeism [37–39]

and through premature mortality [40, 41]. Smoking [42] and obe-

sity [43] have also been associated with absenteeism. A full economic

impact assessment of reducing consumption of unhealthy commodi-

ties would need to incorporate the benefits of reducing ill-health and

premature mortality and, therefore, increasing work productivity.

Although the results here indicate a negative impact on GVA of

reducing spending on alcohol, driven by the on-trade, this does not

support the conclusion that alcohol is beneficial to the economy

without considering these additional impacts. One recent estimate of

the wider economic costs of alcohol in England is £5.06 billion in

2021/2022 [41].

The strength of this study is in illustrating the macroeconomic

impacts of reducing consumer spending on a range of unhealthy com-

modities using a common methodology. The study builds on previous

input–output analyses of single commodities [11–14] by using

updated inputs, considering more outcomes and unifying multiple

unhealthy commodities into a single model. Although the changes to

demand for unhealthy commodities modelled are hypothetical, this

framework can be used to model the effects of demand changes

observed in response to public health policy. With the addition of esti-

mates of the costs of delivering public health interventions, these

methods can be used to add a macroeconomic component to evalua-

tions of the cost-effectiveness of public health initiatives. Further-

more, the input–output methodology can also be used to estimate the

additional economic effects of reinvestment by government of tax

F I GU R E 2 Sensitivity analysis: how low could the reallocation* of spending to other sectors be and the net economic impact still be positive?
Estimates of the minimum reallocation rate from spending on alcohol, tobacco, confectionary and gambling required for a net positive economic
impact. *When expenditure is reduced on an unhealthy commodity, we define the ‘reallocation rate’ as the percentage of the original spending
that consumers switch to spending in other sectors of the economy. For example, if a person reduces spending on alcohol by £100 and increases
spending on other goods by £36, then the reallocation rate is 36%. A reallocation rate >100% indicates total spending would have to increase for
the economic impact to be neutral.

THE ECONOMIC EFFECTS OF UNHEALTHY COMMODITIES 7
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receipt gains. There is evidence, for example, that alcohol

tax increases can lead to increased employment through government

spending of additional tax revenues [44], and these mechanisms can

be modelled in the framework presented here. Government impact

assessments and academic studies of public health policies, such as

for recent UK alcohol and tobacco policies, typically lack inclusion of

estimates of these wider economic outcomes [6, 45, 46], and conse-

quently potentially underestimate the full benefits of these policies.

There are several limitations to this study. First, the modelling

framework assumes fixed prices. This is a strong assumption, because

large changes in demand for products would be expected to change

the prices of those products. Changes in relative prices of inputs may

lead to producers substituting between inputs, which would change

the structure of the supply chain, affecting the composition of the

input–output table. The fixed prices assumption implies that labour

supply can expand to meet changes in demand with no effect on wage

rates. As a result, the modelling presented can only plausibly be used

to consider impacts in the short-term, when prices are less likely to

change. Second, even if there are positive economic consequences of

reducing demand for unhealthy commodities overall, there may still

be localised negative consequences. If jobs supported by the produc-

tion and sale of these commodities are lost, but the jobs that replace

them are located elsewhere, either geographically or in terms of dif-

fering skill requirements, then workers in these sectors could be

displaced. Finally, our results depend on the assumption that house-

holds redistribute spending to reflect current consumption patterns.

This may not be the case in practice, and the types of individuals who

would reduce their spending on the products modelled are likely not

to be representative of the general population and, therefore, have

different consumption preferences. Our deterministic sensitivity ana-

lyses address this source of uncertainty.

The results presented should be interpreted with the caveats

that causality cannot be assumed and that the model is subject to

several assumptions, but this does not detract from their usefulness

at illustrating the potential economic impacts of public health regula-

tion. In reality, large changes in demand are likely to encounter con-

straints in the supply capacity of the economy (e.g. the size of the

labour force and rising prices). Results presented are likely to overes-

timate the impacts on output, GVA and employment. Furthermore,

without standard errors on the estimates, which make up the input–

output table, we were unable to address parameter uncertainty. We

were, therefore, not able to use PSA to estimate CI to quantify the

uncertainty.

Further research could address these limitations by incorporating

both supply and demand-side components into a single framework to

model full economic impacts of public health policies, which affect

commercial determinants of health. Future research could also build

on the methods presented here by using computable general

F I GU R E 3 Sensitivity analysis: testing the robustness of results for the six economic outcomes when varying the year of input–output table.
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equilibrium modelling techniques, which allow for changing prices and

labour productivity because of changes in individual health

(e.g. through reduced absenteeism). These methods have been applied

in the case of alcohol in Scotland [12], and could be applied to the

commodities modelled here.

Although our findings relate to a UK-specific context, our conclu-

sions and methodology generalise to other countries. In any setting, an

appraisal of a policy that leads to reduced expenditure on unhealthy

commodities, which does not also consider how those reduced

expenditures might be reallocated by consumers into other forms of

consumption, will potentially omit a large amount of offsetting positive

economic impacts. Our methods are generalisable, with input–output

tables routinely published by agencies such as the United States

Bureau of Economic Analysis [47] and international organisations such

as the Organisation for Economic Co-operation and Development [48].

These can be used to produce economic impact assessments for other

settings using the open-source methods presented here.

In conclusion, our analysis finds that reducing demand for

tobacco, confectionary, gambling and off-trade alcohol could lead to

overall positive consequences for the economy, with only on-trade

alcohol showing a strong economic importance. The CDOHIO model

developed here can be used to incorporate inter-sectoral economic

impact assessment into appraisals of new public health policies that

aim to reduce the consumption of unhealthy commodities and, hence,

enhance the evidence base for policymakers making public health pol-

icy decisions.

AUTHOR CONTRIBUTIONS

Damon Morris: Conceptualization (equal); data curation (lead); formal

analysis (lead); investigation (equal); methodology (equal); software

(equal); validation (equal); visualization (equal); writing—original draft

(lead); writing—review and editing (equal). Duncan Gillespie: Concep-

tualization (equal); funding acquisition (equal); project administration

(equal); supervision (equal); writing—review and editing (equal).Megan

James: Data curation (equal); software (equal); validation (equal); visu-

alization (equal); writing—review and editing (equal). Penny Breeze:

Writing—review and editing (equal). Alan Brennan: Conceptualization

(equal); funding acquisition (lead); project administration (equal);

supervision (equal); writing—review and editing (equal).

ACKNOWLEDGEMENTS

For the purpose of open access, the author has applied a CC BY public

copyright licence to any Author Accepted Manuscript version arising

from this submission.

DECLARATION OF INTERESTS

None.

DATA AVAILABILITY STATEMENT

All data and code used in these analyses have been made open

source. The main repository conducting the analysis is available on

GitHub. The Commercial Determinants of Health Input–Output model

software has also been made open source via GitHub as the cdohio R

package. The employment and earnings data used in the model were

derived from the Labour Force Survey, available at the UK Data

Service.

ORCID

Damon Morris https://orcid.org/0000-0001-6757-5333

Duncan Gillespie https://orcid.org/0000-0003-3450-5747

Alan Brennan https://orcid.org/0000-0002-1025-312X

REFERENCES

1. HM Revenue and Customs. Policy paper: Reform of Alcohol Duty

and reliefs; 2022.

2. HM Revenue & Customs. Increases to Ttobacco Dduty Rrates from

22 November 2023; 2023.

3. HM Revenue and Customs. Policy Paper: Soft Drinks Industry Levy;

2016.

4. Department for Culture Media and Sport. Statutory levy and online

slot stake limits to be introduced to tackle gambling harm; 2024.

5. Mayor S. Taxes on alcohol, tobacco, and soft drinks are fair and pro-

duce health gains, review finds. Br Med J. 2018;361. https://doi.org/

10.1136/bmj.k1524

6. Morris D, Angus C, Gillespie D, Stevely AK, Pryce R, Wilson L, et al.

Estimating the effect of transitioning to a strength-based alcohol tax

system on alcohol consumption and health outcomes: a modelling

study of tax reform in England. Lancet Public Health. 2024;9(10):

e719–28. https://doi.org/10.1016/S2468-2667(24)00191-9
7. Ulucanlar S, Fooks GJ, Gilmore AB. The policy dystopia model:

an interpretive analysis of tobacco industry political activity. PLoS

Med. 2016;13(9):e1002125. https://doi.org/10.1371/journal.pmed.

1002125

8. Institute of Alcohol Studies. Splitting the bill: Alcohol’s impact on the

economy; 2017.

9. Reed H. The impact of smoking, heavy drinking and obesity on

employment prospects, earnings and productivity: analyses using UK

panel data, Action on Smoking and Health; 2023.

10. Morris D, Gillespie D, Dockrell M, Cook M, Horton M, Brown J, et al.

Potential smoke-free dividend across local areas in England: a cross-

sectional analysis. Tob Control. 2024;34(4):452–60. https://doi.org/
10.1136/tc-2023-058264

11. Connolly K, Bhattacharya A, Lisenkova K, McGregor P. Can a policy-

induced reduction in alcohol consumption improve health outcomes

and stimulate the UK economy?: a potential ‘double dividend’. Drug

Alcohol Rev. 2019;38(5):554–60. https://doi.org/10.1111/dar.12962
12. Sachdev R, Roy G, Allan G. A framework for assessing the potential

for a double dividend from a policy-induced reduction in alcohol con-

sumption on the economy. Public Health. 2023;218:180–5. https://
doi.org/10.1016/j.puhe.2023.03.010

13. Reed H. The economic impact of a smokefree United Kingdom: tech-

nical report, Action on Smoking and Health; 2021.

14. Reed H. The economic impact of a smokefree United Kingdom -

2024 update: technical report, Action on Smoking and Health; 2025.

15. Mounsey S, Veerman L, Jan S, Thow A. The macroeconomic impacts

of diet-related fiscal policy for NCD prevention: a systematic review.

Econ Hum Biol. 2020;37:100854. https://doi.org/10.1016/j.ehb.

2020.100854

16. Office for National Statistics. Input-output analytical tables: guidance

for use, https://www.ons.gov.uk/economy/nationalaccounts/supply

andusetables/articles/inputoutputanalyticaltables/guidanceforuse;

2022.

17. Office for National Statistics. UK input-output analytical tables:

product by product; 2024.

18. Office for National Statistics. Input-output supply and use tables;

2023.

THE ECONOMIC EFFECTS OF UNHEALTHY COMMODITIES 9

 13600443, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/add.70336 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [04/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://github.com/STAPM/input-output-spectrum-paper
https://github.com/STAPM/input-output-spectrum-paper
https://github.com/STAPM/cdohio.mod
https://github.com/STAPM/cdohio.mod
https://orcid.org/0000-0001-6757-5333
https://orcid.org/0000-0001-6757-5333
https://orcid.org/0000-0003-3450-5747
https://orcid.org/0000-0003-3450-5747
https://orcid.org/0000-0002-1025-312X
https://orcid.org/0000-0002-1025-312X
https://doi.org/10.1136/bmj.k1524
https://doi.org/10.1136/bmj.k1524
https://doi.org/10.1016/S2468-2667(24)00191-9
https://doi.org/10.1371/journal.pmed.1002125
https://doi.org/10.1371/journal.pmed.1002125
https://doi.org/10.1136/tc-2023-058264
https://doi.org/10.1136/tc-2023-058264
https://doi.org/10.1111/dar.12962
https://doi.org/10.1016/j.puhe.2023.03.010
https://doi.org/10.1016/j.puhe.2023.03.010
https://doi.org/10.1016/j.ehb.2020.100854
https://doi.org/10.1016/j.ehb.2020.100854
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/articles/inputoutputanalyticaltables/guidanceforuse
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/articles/inputoutputanalyticaltables/guidanceforuse


19. Morris D., Gillespie D., James M., Breeze P., Brennan A. cdohio.mod:

Commercial Determinants of Health Input-Output Model (CDOHIO)

R Package; 2024.

20. Morris D., Gillespie D., James M., Breeze P., Brennan A. Modelling

the economic impact of reducing the demand for unhealthy com-

modities: An input-output approach - code and data repository,

Open Science Framework; 2024.

21. R Core Team. R: A Language and Environment for Statistical Com-

puting. Vienna, Austria; 2024.

22. Morris D., Gillespie D., James M., Breeze P., Brennan A. Modelling

the economic impact of reducing the demand for unhealthy com-

modities: an input-output approach. Study Protocol, Open Science

Framework; 2024.

23. Office for National Statistics. Labour force survey [data series], UK

Data Service; 2024.

24. Public Health Scotland. MESAS monitoring report 2022 [Internet];

2022.

25. HM Revenue and Customs. Tobacco Bulletin; 2021.

26. HM Revenue and Customs. Measuring tax gaps 2021 edition - tax

gap estimates for 2019 to 2020; 2021.

27. Department for Environment Food & Rural Affairs. Family food data-

sets. Detailed Aannual Sstatistics on Ffamily Ffood and Ddrink

Ppurchases; 2024.

28. Gambling Commission. GB Gambling Industry Statistics - November

2024, https://www.data.gov.uk/dataset/e7032815-5990-4439-b5c

8-8553cf5b7fdd/https-www-gamblingcommission-gov-uk-about-us-

statistics-and-research; 2024.

29. Chaloupka FJ, Yurekli A, Fong GT. Tobacco taxes as a tobacco con-

trol strategy. Tob Control. 2012;21(2):172–80. https://doi.org/10.
1136/tobaccocontrol-2011-050417

30. Angus C., Morris D., Leeming G., Chen R., Wilson L., Stevely A. et al.

New modelling of alcohol pricing policies, alcohol consumption and

harm in Scotland: an adaptation of the Sheffield tobacco and alcohol

policy model, 2023.

31. Morris D., Gillespie D., Chen R., Wilson L., Holmes J., Angus C. New

modelling of alcohol pricing policies, alcohol consumption and harm

in Wales: An adaptation of the Sheffield Tobacco and Alcohol Policy

Model v2.6.0, Cardiff: Welsh Government, GSR report number

81/2025; 2025.

32. Holmes J, Meng Y, Meier PS, Brennan A, Angus C, Campbell-

Burton A, et al. Effects of minimum unit pricing for alcohol on

different income and socioeconomic groups: a modelling study.

Lancet. 2014;383(9929):1655–64. https://doi.org/10.1016/S0140-

6736(13)62417-4

33. NERA. Economic Assessment of Online Gambling in Great Britain;

2024.

34. Office for Health Improvement and Disparities. The economic and

social cost of harms associated with gambling in England; 2023.

35. Aas RW, Haveraaen L, Sagvaag H, Thørrisen MM. The influence of

alcohol consumption on sickness presenteeism and impaired daily

activities. The WIRUS Screening Study. PLoS ONE. 2017;12(10):

e0186503. https://doi.org/10.1371/journal.pone.0186503

36. Thørrisen MM, Bonsaksen T, Hashemi N, Kjeken I,

Van Mechelen W, Aas RW. Association between alcohol consump-

tion and impaired work performance (presenteeism): a systematic

review. BMJ Open. 2019;9(7):e029184. https://doi.org/10.1136/

bmjopen-2019-029184

37. Roche A, Pidd K, Kostadinov V. Alcohol-and drug-related absentee-

ism: a costly problem. Aust N Z J Public Health. 2016;40(3):236–8.
https://doi.org/10.1111/1753-6405.12414

38. McFarlin SK, Fals-Stewart W. Workplace absenteeism and alcohol

use: a sequential analysis. Psychol Addict Behav. 2002;16(1):17–21.
https://doi.org/10.1037//0893-164X.16.1.17

39. Marzan MB, Callinan S, Livingston M, Jiang H. Dose–response rela-

tionship between alcohol consumption and workplace absenteeism

in Australia. Drug Alcohol Rev. 2023;42(7):1773–84. https://doi.org/
10.1111/dar.13726

40. Oliva-Moreno J, Trapero-Bertran M, Peña-Longobardo L. Labour

productivity losses from premature death due to alcohol in Spain

(2002–2018): estimation and comparative analysis with tobacco-

related estimates. Drug Alcohol Depend. 2024;264:112462. https://

doi.org/10.1016/j.drugalcdep.2024.112462

41. Institute of Alcohol Studies. The Costs of Alcohol to Society: Institue

for Alcohol Studies; 2024.

42. Weng SF, Ali S, Leonardi-Bee J. Smoking and absence from work:

systematic review and meta-analysis of occupational studies. Addic-

tion. 2013;108(2):307–19. https://doi.org/10.1111/add.12015
43. Fitzgerald S, Kirby A, Murphy A, Geaney F. Obesity, diet quality and

absenteeism in a working population. Public Health Nutr. 2016;

19(18):3287–95. https://doi.org/10.1017/S1368980016001269
44. Wada R, Chaloupka FJ, Powell LM, Jernigan DH. Employment

impacts of alcohol taxes. Prev Med. 2017;105:S50–5. https://doi.
org/10.1016/j.ypmed.2017.08.013

45. Department of Health and Social Care. Tobacco and Vapes Bill:

impact assessment; 2024.

46. HM Treasury, HM Revenue & Customs. The new alcohol duty sys-

tem: Consultation; 2021.

47. Bureau of Economic Analysis. Input-Output Accounts Data; 2024.

48. Organisation for Economic Co-operation and Development. Input

Output Tables (IOTs) 2021 edition; 2024.

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Morris D, Gillespie D, James M,

Breeze P, Brennan A. Modelling the economic effects of

reducing the consumption of unhealthy commodities: An

inter-sectoral input–output approach. Addiction. 2026.

https://doi.org/10.1111/add.70336

10 MORRIS ET AL.

 13600443, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/add.70336 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [04/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.data.gov.uk/dataset/e7032815-5990-4439-b5c8-8553cf5b7fdd/https-www-gamblingcommission-gov-uk-about-us-statistics-and-research
https://www.data.gov.uk/dataset/e7032815-5990-4439-b5c8-8553cf5b7fdd/https-www-gamblingcommission-gov-uk-about-us-statistics-and-research
https://www.data.gov.uk/dataset/e7032815-5990-4439-b5c8-8553cf5b7fdd/https-www-gamblingcommission-gov-uk-about-us-statistics-and-research
https://doi.org/10.1136/tobaccocontrol-2011-050417
https://doi.org/10.1136/tobaccocontrol-2011-050417
https://doi.org/10.1016/S0140-6736(13)62417-4
https://doi.org/10.1016/S0140-6736(13)62417-4
https://doi.org/10.1371/journal.pone.0186503
https://doi.org/10.1136/bmjopen-2019-029184
https://doi.org/10.1136/bmjopen-2019-029184
https://doi.org/10.1111/1753-6405.12414
https://doi.org/10.1037//0893-164X.16.1.17
https://doi.org/10.1111/dar.13726
https://doi.org/10.1111/dar.13726
https://doi.org/10.1016/j.drugalcdep.2024.112462
https://doi.org/10.1016/j.drugalcdep.2024.112462
https://doi.org/10.1111/add.12015
https://doi.org/10.1017/S1368980016001269
https://doi.org/10.1016/j.ypmed.2017.08.013
https://doi.org/10.1016/j.ypmed.2017.08.013
https://doi.org/10.1111/add.70336

	Modelling the economic effects of reducing the consumption of unhealthy commodities: An inter‐sectoral input–output approach
	Abstract
	INTRODUCTION
	METHODS
	Design
	Data
	Measures
	Expenditure
	Outcomes

	Analyses
	Modelling process
	Scenarios

	Sensitivity analyses

	RESULTS
	Baseline economic impacts of unhealthy commodities
	Scenarios for reduced spending on unhealthy commodities
	Impacts on GVA of reduced spending on unhealthy commodities
	Sensitivity analyses
	Impacts on other economic outcomes of reduced spending on unhealthy commodities

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	DECLARATION OF INTERESTS
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


