
1Ait Ouakrim D, et al. Tob Control 2023;0:1–8. doi:10.1136/tc-2023-058131

Economic effects for citizens and the government of a 
country- level tobacco endgame strategy: a 
modelling study
Driss Ait Ouakrim,1 Tim Wilson,1 Samantha Howe   ,1 Philip Clarke,2 
Coral E Gartner   ,3 Nick Wilson,4 Tony Blakely   1

Original research

To cite: Ait Ouakrim D, 
Wilson T, Howe S, et al. 
Tob Control Epub ahead of 
print: [please include Day 
Month Year]. doi:10.1136/
tc-2023-058131

 ► Additional supplemental 
material is published online 
only. To view, please visit the 
journal online (http:// dx. doi. 
org/ 10. 1136/ tc- 2023- 058131).

1Population Interventions Unit, 
The University of Melbourne 
School of Population and Global 
Health, Melbourne, Victoria, 
Australia
2Health Economics Research 
Centre, University of Oxford 
Nuffield Department of 
Medicine, Oxford, UK
3School of Public Health, 
University of Queensland, 
Herston, Queensland, Australia
4Department of Public Health, 
University of Otago, Wellington, 
New Zealand

Correspondence to
Dr Driss Ait Ouakrim, Population 
Interventions Unit, The 
University of Melbourne School 
of Population and Global 
Health, Melbourne, VIC 3053, 
Australia;  
 driss. aitouakrim@ unimelb. 
edu. au

Received 2 May 2023
Accepted 31 October 2023

© Author(s) (or their 
employer(s)) 2023. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Background Aotearoa- New Zealand (A/NZ) was 
the first country to pass a comprehensive commercial 
tobacco endgame strategy into law. Key components 
include the denicotinisation of smoked tobacco 
products and a major reduction in tobacco retail outlets. 
Understanding the potential long- term economic impacts 
of such measures is important for government planning.
Design A tobacco policy simulation model that 
evaluated the health impacts of the A/NZ Smokefree 
Action Plan was extended to evaluate the economic 
effects from both government and citizen perspectives. 
Estimates were presented in 2021 US$, discounted at 
3% per annum.
Results The modelled endgame policy package 
generates considerable growth in income for the A/NZ 
population with a total cumulative gain of US$31 billion 
by 2050. From a government perspective, increased 
superannuation payments and reduced tobacco excise 
tax revenue result in a negative net financial position 
and a cumulative shortfall of US$11.5 billion by 2050. 
In a sensitivity analysis considering future labour force 
changes, the government’s cumulative net position 
remained negative by 2050, but only by US$1.9 billion.
Conclusions A policy such as the A/NZ Smokefree 
Action Plan is likely to produce substantial economic 
benefits for citizens, and modest impacts on government 
finances related to reduced tobacco tax and increases 
in aged pensions due to increased life expectancy. Such 
costs can be anticipated and planned for and might 
be largely offset by future increases in the size of the 
labour force and the proportion of people 65+ years old 
working in the formal economy.

INTRODUCTION
Smoking is a leading cause of avoidable morbidity 
and mortality.1 Globally, the annual economic 
loss due to smoking has been estimated at 
US$1436 billion, equivalent in magnitude to 1.8% 
of the world’s annual gross domestic product 
(GDP).2 In the USA alone, the annual loss in income 
and unpaid household production due to tobacco 
consumption has been estimated at $436 billion per 
annum—equivalent to 2.1% of the 2020 GDP for 
that country.3

In response to the health and economic losses 
due to tobacco use, commercial tobacco endgame 
strategies are increasingly considered a viable 
approach to tackle the tobacco epidemic.4 An 
endgame approach moves beyond the business- as- 
usual (BAU) model of incremental policy change 

to a deliberative strategy to permanently reduce 
tobacco smoking to minimal levels within a short 
time frame, or a complete phase out of the commer-
cial tobacco market. The endgame concept is often 
interpreted as a smoking prevalence goal of ≤5% 
in the adult population with a plan for achieving 
it.5 As of early 2023, 10 countries (including 
Aotearoa- New Zealand (A/NZ), England, Scotland, 
Ireland, USA, Canada, Australia, Sweden, Finland 
and Bangladesh) have announced goals to reach the 
≤5% target between 2025 and 2040.6

Among these countries, A/NZ was the first to 
pass into law a package of policies aiming to reduce 
smoking prevalence to ≤5% prevalence before 
2030 and to reduce the inequity in smoking rates 
between the Māori (Indigenous) and non- Māori 
populations. If operationalised, the Smokefree 
Environments and Regulated Products (Smoked 
Tobacco) Amendment Act, which was passed by the 
parliament in December 2022,7 would reduce the 
nicotine content of all smoked tobacco products to 
non- addictive levels, reduce the number of tobacco 
retail outlets by at least 90% and ban tobacco sales 
to anyone born after 2008.8 We recently evaluated 
the potential health impacts of these policies and 
found that their implementation would deliver 
large health and equity gains compared with a BAU 
approach. According to our modelling, a combined 
tobacco endgame policy package would lead to a 
gain of 594 000 health- adjusted life- years (HALYs; 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Multiple countries have set targets to achieve a 
commercial tobacco endgame to permanently 
reduce tobacco smoking prevalence to minimal 
levels (usually ≤5%) within a short time 
frame. A recently published modelling study 
that simulated the recent tobacco endgame 
legislation introduced in Aotearoa/New Zealand 
(A/NZ) suggested it would substantially reduce 
smoking prevalence and produce large health 
gains for the population.

 ⇒ Modelling studies of individual endgame 
strategies suggest that their implementation 
can lead to health system savings and higher 
productivity. To our knowledge, the potential 
effects of combined endgame strategies on 
overall citizen income, and government revenue 
and expenditure, have not been modelled 
previously.

 on N
ovem

ber 17, 2024 by guest. P
rotected by copyright.

http://tobaccocontrol.bm
j.com

/
T

ob C
ontrol: first published as 10.1136/tc-2023-058131 on 29 N

ovem
ber 2023. D

ow
nloaded from

 

http://tobaccocontrol.bmj.com/
http://orcid.org/0000-0002-2793-6197
http://orcid.org/0000-0002-6651-8035
http://orcid.org/0000-0002-6995-4369
http://dx.doi.org/10.1136/tc-2023-058131
http://dx.doi.org/10.1136/tc-2023-058131
http://crossmark.crossref.org/dialog/?doi=10.1136/tc-2023-058131&domain=pdf&date_stamp=2023-10-29
http://tobaccocontrol.bmj.com/


2 Ait Ouakrim D, et al. Tob Control 2023;0:1–8. doi:10.1136/tc-2023-058131

Original research

95% uncertainty interval (UI): 443 000 to 738 000; 3% discount 
rate) over the remaining lifetime of the 5.08 million A/NZ popu-
lation alive in 2020.9

Despite the unprecedented potential for a commercial tobacco 
endgame to benefit the population (increasing health, equity and 
productivity and reducing healthcare expenditure), phasing out 
commercial tobacco sales often raises concerns about economic 
impacts on governments from loss of tobacco taxes. No previous 
analysis has evaluated the potential fiscal impacts of a compre-
hensive national tobacco endgame strategy. In this study, we 
quantify the potential economic effects of the Smokefree 
Aotearoa 2025 Action Plan from both government and citizen 
perspectives.

METHODS
We used a previously published simulation model9 developed to 
evaluate the health impacts of the A/NZ Smokefree Action Plan. 
Details of the model’s methodology, design, assumptions and 
epidemiological parameters have been reported elsewhere.9–12 
Briefly, the simulation is based on the combination of two 
models: first, a Markov process simulating the population’s 
smoking and vaping life history based on seven states (see online 
supplemental figure 1). Movements between the different states 
are determined by transition probabilities, which reflect BAU 
and additional superimposed effects of the intervention (see 
below). Second, a proportional multistate lifetable (PMSLT) 
composed of a main cohort lifetable, which simulates the evolu-
tion of A/NZ population from 2020 using projected all- cause 
mortality and morbidity rates. For this analysis, we evolved 
the model from a closed- cohort to an open- cohort simulation 
by including births and migration using projections from Stats 
NZ (the A/NZ official data agency). In parallel, in the BAU 
scenario, proportions of the cohort also reside in 16 subsid-
iary tobacco- related disease lifetables according to prevalence at 

baseline, and in future years based on BAU disease- specific inci-
dence, case fatality and remission rates (where appropriate for 
example, for treated cancers). The tobacco- related diseases in 
the model are coronary heart disease, stroke, chronic obstruc-
tive pulmonary disease, lower respiratory tract infection and the 
following cancers: lung, oesophageal, stomach, liver, head and 
neck, pancreas, cervical, bladder, kidney, endometrial, mela-
noma and thyroid.

Economic outcomes
We evaluated the potential economic impacts of the Smokefree 
Aotearoa 2025 Action Plan from the government’s perspective 
and the citizens’ perspective, including the direct and indirect 
costs of tobacco use. From the citizens’ perspective, we calcu-
lated changes to income (indirectly impacted by tobacco- related 
morbidity and mortality) and expenditure on tobacco products. 
From the government’s perspective, we calculated taxation 
revenue (from income tax, goods and services tax (a form of 
value- added tax) and tobacco excise tax), health system expen-
diture and superannuation payments. Table 1 lists the economic 
input parameters included in the model and their sources. We 
identified baseline estimates of total population income, total 
government income tax revenue, goods and services tax (GST) 
revenue, tobacco excise tax revenue, superannuation expendi-
ture and health expenditure for the year 2021 from the financial 
statement of the Government of A/NZ.13 Within each disease 
lifetable, these parameters were allocated by 5- year age groups 
to proportions of the cohort as follows: income was attached 
to cohorts aged 20–64 years, superannuation payments were 
attached to cohorts aged 65 years and older, tobacco excise 
was attached to the proportion smoking. Health expenditure 
by disease was attached to disease states in all cohorts. The 
model was calibrated to produce values that match the baseline 
economic parameter estimates after one cycle run (ie, 2021). 
Table 2 presents the economic outcomes produced by the model 
and their calculation method.

For each simulated year, a population impact fraction (PIF) 
is calculated for each tobacco- related disease. The generic 
formula14 is:

 
PIFidt =

∑n
j=1 PjRRidj −

∑n
j=1 P

′

j RRidj∑n
j=1 PjRRidj   

where:
i subscripts each sex by age by ethnic group.
d subscripts each disease.
t subscripts each time step or yearly cycle.
j subscripts each category of smoking or vaping (the seven 

states in online supplemental figure 1, plus 20 additional tunnel 
states for each of those quitting smoking and/or vaping and 
people who switched completely from smoking to vaping).

RR is the incidence rate ratio for disease d and smoking–
vaping state j, and possible varying by demographics (eg, by sex 
and age, but not by ethnic group). (Note the RR does not vary 
by time step t.)

These PIFs are the percentage change (compared with BAU) in 
incidence rates for each smoking- related disease, by sociodemo-
graphics and year, that are transferred to the PMSLT.

Within each disease lifetable, the endgame intervention is run 
in parallel to BAU with different disease incidence rates given 
changes in smoking and vaping prevalence over time (see online 
supplemental figure 1). Each disease lifetable estimates the 
difference between intervention and BAU in disease mortality, 
morbidity and the modelled economic outputs (table 2). These 

WHAT THIS STUDY ADDS
 ⇒ This study evaluates the potential economic impacts of 
the commercial tobacco endgame legislation in A/NZ. 
We modelled the economic impacts by 2050 of four key 
measures: denicotinisation of smoked tobacco products, 
enhanced antismoking mass media campaigns, 90% 
reduction in the number of tobacco retail outlets and a 
smoke- free generation law that bans sale of tobacco to 
anyone born after 2008.

 ⇒ Our model projected large economic gains for consumers 
from the tobacco endgame package resulting from a sharp 
reduction in smoking prevalence, and associated morbidity 
and mortality.

 ⇒ For the A/NZ Government, the policy package is projected to 
result in reduced healthcare costs, and increased income tax 
and goods and services tax (GST) revenue. However, these 
gains are offset by increased superannuation (ie, pension) 
payments resulting from a greater number of individuals 
living past the age of pension eligibility (65 years in A/NZ), as 
well as large reductions in tobacco excise tax revenue.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR 
POLICY

 ⇒ Our study provides estimates of the likely economic impacts 
of a commercial tobacco endgame policy. Its findings can 
be useful to the public and decision- makers and inform the 
design of future tobacco endgame strategies.
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differences are calculated at the end of each 1- year cycle then 
added to matching entities in the all- cause or main lifetable.

Intervention
Intervention effects were reflected in the model through changes 
in population movements (ie, transition probabilities) between 
smoking and vaping states. The endgame policy package consid-
ered in the model combines the effects of four separate interven-
tions included in the Smokefree Aotearoa 2025 Action Plan: (1) 
denicotinisation, (2) enhanced mass media campaign, (3) 95% 
reduction in the number of tobacco retail outlets and (4) smoke- 
free generation. Parameterisations of the individual policies and 
the combined smoke- free policy package are described in online 
supplemental table 1. This paper focuses on the combined effect 
of these interventions if implemented as a single policy package 
in 2023.

Sensitivity analysis: dynamic retirement age scenario
The economic outcomes that we have included in our model 
are based on transfer payments between government and citizens 
and are heavily dependent on the evolution of the labour force in 
A/NZ. Therefore, our projection of the net government position 
(ie, once all the transfers have been considered) is likely to be 
sensitive to the size and participation of the working- age popula-
tion. The latest report from Statistics NZ’s national labour force 
projections estimates that by 2043, the median size of the labour 
force in A/NZ will rise by 17.2% compared with 2020. Over the 
same period, the proportion of the labour force aged 65 years 
and older is projected to increase from 6% in 2020 to 7–11% in 
2043 and 7–15% in 2073.15

To test the sensitivity of our model to these labour force 
evolutions, we developed an alternative endgame scenario with 
a ‘dynamic’ age of retirement and access to superannuation 

Table 1 Base year (2021) annual cost inputs to the modelling and application within model

Parameter Value Source Model application

Total population income $124.5 billion 33 Disaggregated to expected income per citizen, by sex and age (those 20–64 years old only).
Gamma distribution, SD=±10% of mean

Income loss due to tobacco- 
related diseases

N/A 34 Each tobacco- related disease had an income loss attached (by sex and age).
Independent gamma distributions, SD=±10% of expected income loss from disease.
Not used in BAU. Under the intervention scenario, the difference in income loss (usually a gain in income as less 
disease) between intervention and BAU was added to the expected average citizen income above.

Total health system 
expenditure

$15.52 billion 13 Disaggregated to expected health system expenditure per person, by sex and age.
Gamma distribution, SD=±10% of mean

Health system expenditure 
for tobacco- related diseases

N/A 34 Each tobacco- related disease (by sex and age by phase (first year of diagnosis, last year of life if dying of disease, 
otherwise prevalent with disease)) had an expenditure attached.
Independent gamma distributions, SD=±10%
Not used in BAU. Under the intervention scenario, the difference in disease expenditure (usually a reduction as less 
disease) between intervention and BAU was added to the expected average health system expenditure above.

Income tax revenue $32.93 billion 13 Divided by population income to give income tax rate (32.93/124.5=26.45% of total population income).

GST revenue $17.41 billion 13 Divided by population income to give GST rate (17.41/124.5=13.98% of total population income).

Tobacco excise revenue $1.11 billion 13 Divided by size of the smoking population in 2021 to give tobacco excise tax rate ($1922.7 per annum per person 
who smokes).

Proportion of the price 
(before GST) per pack of 25 
cigarettes in A/NZ collected 
by government as excise tax*

55% 35 Tobacco excise revenue (above) divided by this value to give estimated total tobacco expenditure, then divided 
by size of the smoking population in 2021 to give population tobacco expenditure rate ($3495.8 per annum per 
person who smokes).

Superannuation expenditure 
revenue

$11.28 billion 13 Divided by number of people 65+ years old in 2021 to give superannuation expenditure rate ($13 534.1 per 
annum per person aged 65+ years).

All costs presented are annual amounts, in 2021 US$ (calculated using NZ- US OECD PPP of 1.4684).
*Ratio of tobacco industry revenue to excise tax revenue is 45%/55%.35

A/NZ, Aotearoa/New Zealand; BAU, business as usual; GST, goods and services tax; N/A, not applicable; OECD, Organisation for Economic Co- operation and Development ; PPP, 
purchasing power parity.

Table 2 Aggregate differences in economic outputs between tobacco endgame and BAU

Output Calculation

ΔPopulation income Population incomeIntervention–population incomeBAU

ΔAfter tax population income (ΔPopulation income)×(1–income tax rate*)

ΔGST revenue (ΔPopulation income)×GST rate*

ΔIncome tax revenue Income tax rate*×Δpopulation income

ΔTobacco excise revenue (Number of people who smokeIntervention–number of people who smokeBAU)×tobacco excise tax rate*

ΔHealth system expenditure Total health expenditureIntervention–total health expenditureBAU

ΔGST revenue from tobacco sales 0.15/1.15×(number of people who smokeIntervention–number of people who smokeBAU)×tobacco expenditure rate*

ΔPopulation expenditure on tobacco (Number of people who smokeIntervention–number of people who smokeBAU)×tobacco expenditure rate*

ΔSuperannuation expenditure (Difference in population aged 65+† between endgame and BAU)×superannuation expenditure rate*

ΔGovernment net position ΔIncome tax revenue+Δtobacco excise revenue+ΔGST revenue–Δhealth system expenditure–Δsuperannuation expenditure

*Parameter from table 1.
†Age of superannuation entitlement varies under sensitivity analysis scenario with dynamic retirement age.
BAU, business as usual; GST, goods and services tax.
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(ie, pension payments). Under this scenario, the threshold age 
increases each year so that the citizen morbidity rate (people who 
do and do not smoke combined) under the intervention matches 
the morbidity rate of a 65- year- old under BAU (ie, without the 
tobacco endgame intervention). That is, the dynamic scenario 
captures the contribution that a prevention programme such as 
the A/NZ tobacco endgame legislation might make to the health-
iness and hence productivity of the population.

This first involved measuring prevalent years lived with 
disability (pYLDs; measure of average morbidity for a given 
population) for those aged 65–70 years old, for each year up to 
2050, as follows:

 
pYLD=

1− (Health Adjusted Life Years (HALYs)/

Person Years (PYs))   
Second, for each year, the updated age of superannuation 

entitlements (ie, the dynamic retirement age) was calculated as 
follows:

 

Dynamic yearly

retirement age
=65+

(
BAU pYLDs65 yrs− Endgame pYLDs65 yrs
Endgame pYLDs66yrs−Endgame pYLDs65yrs

)

  
HALYs and PYs for the above equation were calculated within 

the PMSLT for both BAU and the alternative endgame scenario.16

All scenarios were run 2000 times in Monte Carlo simula-
tion. A 3% discount rate per annum was applied to all economic 
measures. Undiscounted results are provided in the online 
supplemental material. Estimates were calculated in 2021 NZ$ 
then converted to US$ using a 2021 NZ- US Organisation for 
Economic Co- operation and Development purchasing power 
parity adjustment of 1.4684.

RESULTS
Figure 1 shows the annual differences in costs between the 
endgame scenario and BAU. Table 3 presents the cumulative 
expenditure and revenue estimates.

For the endgame scenario compared with BAU, health 
system expenditure savings discounted at 3% per annum are 
projected to peak in 2044 at US$65 million (95% UI: 49 to 
83) before decreasing to US$53 million (95% UI: 35 to 72) 
in 2050. The health system is projected to save a cumula-
tive total of US$1.34 billion (95% UI: 1.02 to 1.7) by 2050. 
Conversely, government expenditure in superannuation bene-
fits will increase by a cumulative total of US$1.18 billion (95% 
UI: 0.93 to 1.44), over the same period, due to people living 
longer.

Population income (after tax) increases relative to BAU on 
average by US$5 million every year after the introduction of 
the policy (ie, 2023), reaching US$138 million annually (95% 
UI: 113 to 166; discounted at 3% per annum) in 2050. This 
represents a projected cumulative income gain of US$1.8 billion 
(95% UI: 1.4 to 2.1) by 2050. This increase in income leads to a 
parallel increase in government income tax revenue.

If money not spent on cigarettes is diverted to other expen-
ditures in the economy, then the effective increase in cumula-
tive disposable income is projected to be US$31.16 billion (95% 
UI: 24.3 to 37.4) by 2050. Assuming the increase in disposable 
income is fully spent in the economy, government GST revenue 
increases by a cumulative total of US$1.24 billion (95% UI: 0.99 
to 1.48) by 2050.

Annual government revenue from tobacco excise for the 
endgame scenario compared with BAU falls rapidly to a 
maximum of US$735 million (95% UI: 608 to 837) less revenue 
in 2027. The cumulative excise tax revenue foregone by 2050 is 
US$13.5 billion (95% UI: 10.5 to 16.4).

The net of revenue and expenditure differences between the 
endgame and BAU from the government perspective is domi-
nated by the reduced tobacco excise tax revenue. There is a net 
shortfall for the government in every year out to 2050, and a 
cumulative negative net fiscal position of US$11.51 billion (95% 
UI: 8.7 to 14.0) by 2050.

The results of the scenario analysis that sees the age of retire-
ment and eligibility for superannuation increase over time, 
whereby the new threshold age has the same morbidity as 
those aged 65 years old in BAU, are presented in figure 2 (see 
also online supplemental table 2). Under this scenario, the age 
threshold for entitlement to superannuation becomes 65.2 years 
in 2030, 65.5 years in 2040 and 65.8 years in 2050. The govern-
ment’s net annual position compared with BAU becomes posi-
tive by 2037 (figure 2)—due to changes in income tax revenue 
and superannuation payments. This scenario still results in a net 
cumulative shortfall to the government of US$1.89 billion (95% 
UI: −4.74 to 1.01) by 2050 but is only 14% of the similar short-
fall with a static age (online supplemental table 2).

Undiscounted results, for scenarios with and without the 
dynamic age of retirement, are presented in the online supple-
mental tables 3 and 4, and figures 2 and 3.

DISCUSSION
Our modelling suggests that the Smokefree Aotearoa 2025 
Action Plan passed into law by the A/NZ Government in 2022 
is likely to produce substantial economic benefits for the popu-
lation in addition to the previously calculated9 health and health 
equity benefits. From the perspective of citizens, a cumulative 
gain in post- tax income of US$1.8 billion was seen by 2050, 
resulting from reduced tobacco- related morbidity and mortality 
in the working- age population. This was also met with a cumu-
lative gain in disposable income by US$29 billion by 2050, due 
to reduced expenditure on tobacco. From a government revenue 
perspective, both gains and losses were observed. A reduction 
in healthcare expenditure by US$1.3 billion, and a combined 
increase of US$1.9 billion in income tax and GST revenue 
resulted from the policy package. However, due to increased 
superannuation payments and reduced tobacco excise tax 
revenue, the government would experience a cumulative short-
fall of US$11.5 billion by 2050.

To our knowledge, our study is the first to evaluate the potential 
fiscal consequences of implementing a tobacco endgame strategy 
from both government and citizen perspectives. Our estimates 
are consistent with a large body of evidence documenting the 
detrimental impact of tobacco spending on household budgets, 
particularly for the most disadvantaged socioeconomic catego-
ries.17 An analysis of A/NZ census data has estimated that among 
low- income households with at least one member who smokes, 
up to 14% of the non- housing budget was spent on tobacco.18 
Similar findings have been reported in other high- income coun-
tries19 as well as low- income20 21 and middle- income coun-
tries.22 23 A recent modelling study evaluating the economic loss 
attributable to cigarette smoking in the USA estimated the total 
loss in annual population income in 2020 at US$735.1 billion.3 
In A/NZ, smoking is strongly concentrated among Indigenous 
Māori and people on low incomes24; therefore, our estimated 
increases in disposable income would represent a pro- equity 
income transfer.

From a government revenue perspective, our findings show 
an overall shortfall of revenue, largely because of foregone 
excise tax revenue under the endgame policy scenario. A/NZ 
has one of the world’s highest tobacco excise taxes. In 2021, 
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the pack price of 20 Marlboro cigarettes was NZ$36.9 (US$25) 
with excise tax and GST representing 70% of the price. Despite 
clear direct financial benefits (from reduced health expenditure 
and increases to both GST from higher population income and 
income tax revenue), the government’s long- term net position 
remains negative in our primary analysis with a fixed age eligi-
bility to superannuation benefit, due to the decline of excise tax 
revenue (figure 1). This decrease in revenue is a logical conse-
quence of successfully reducing smoking prevalence and was 
identified in the Regulatory Impact Statement preceding the 
legislation.8

Tobacco excise tax revenue also decreased under BAU—this 
is again a logical result of the underlying decreasing trend in 
smoking prevalence.24 The endgame policy simply acceler-
ates the rate of decline of this revenue source. In 2019/2020, 
tobacco tax revenue was about 1.7% of annual A/NZ Govern-
ment revenue,13 which is relatively small compared with annual 
variation in government revenue arising from typical macroeco-
nomic fluctuations and natural hazards that have impacted A/
NZ in recent decades (major earthquakes, major storms and the 
COVID- 19 pandemic).

Figure 1 Estimated annual differences in revenue and expenditure (2021 US$; 3% annual discount rate) between the tobacco endgame scenario 
and BAU. BAU, business as usual; GST, goods and services tax from A/NZ Government and Citizen perspectives.
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Previous analyses that examined the impact of reducing 
smoking in the USA to 10.4% (the estimated impact of the Insti-
tute of Medicine (IOM)- recommended policy package) or to 
5.7% (a hypothetical high- impact scenario) by 2025 on a range 
of economic outcomes also found the high- impact scenario 

would reduce state government tobacco tax revenue on average 
by 2.5% due to the greater decline in cigarette sales, while the 
IOM policy package would produce a 0.5% increase by raising 
the tax rate.25

Table 3 Projected changes in cumulative expenditure and revenue due to the Aotearoa- New Zealand’s tobacco endgame strategy compared with 
BAU (2021 PPP US$ billions; 3% annual discount rate)

Revenue/expenditure items

By 2030 By 2040* By 2050*

Estimate 95% UI Estimate 95% UI Estimate 95% UI

Government perspective

  Expenditure

   Health system −0.18 −0.22 to −0.14 −0.73 −0.90 to −0.57 −1.34 −1.70 to −1.02

   Superannuation expenditure 0.03 0.02 to 0.04 0.35 0.28 to 0.43 1.18 0.93 to 1.44

  Revenue

   Income tax revenue 0.05 0.04 to 0.06 0.30 0.24 to 0.35 0.65 0.52 to 0.77

   GST revenue (including tobacco sales tax) 0.37 0.3 to 0.44 0.84 0.68 to 0.99 1.24 0.99 to 1.48

   Tobacco excise revenue −5.24 −6.16 to −4.24 −10.35 −12.26 to −8.24 −13.56 −16.39 to −10.53

  Net government position (∑revenue–∑expenditure) −4.67 −5.49 to −3.77 −8.83 −10.52 to −6.96 −11.51 −14.03 to −8.77

Citizen perspective

  Population income after tax 0.14 0.11 to 0.17 0.82 0.66 to 0.98 1.80 1.46 to 2.15

  Savings from cessation (reduced tobacco expenditure) 11.35 13.35 to 9.19 22.41 26.55 to 17.83 29.36 35.49 to 22.80

  Population income after tax+savings from cessation 11.49 9.30 to 13.50 23.20 18.50 to 27.45 31.16 24.35 to 37.47

The 2020 NZ$ converted to 2021 US$ using NZ- US OECD PPP of 1.4684.
*Includes estimate to left, as cumulative over time.
BAU, business as usual; GST, goods and services tax; OECD, Organisation for Economic Co- operation and Development; PPP, purchasing power parity; UI, uncertainty interval.

Figure 2 Estimated annual differences in revenue and expenditure (2021 PPP US$; 3% annual discount rate) between tobacco endgame scenario 
with dynamic retirement age and BAU (government perspective). BAU, business as usual; GST, goods and services tax; PPP, purchasing power parity.
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The 2022 A/NZ world first tobacco endgame legislation prior-
itised health and equity over government revenue. However, for 
countries and governments who perceive economic priorities as 
more important than improving health and equity,5 even a limited 
cost to government revenue may represent a barrier to comit-
ting to a tobacco endgame. Our modelling, although specific to 
the A/NZ context, assumes that a tobacco endgame strategy is 
likely to result in large economic benefits for the population and 
that revenue foregone by governments is not ‘lost’ but rather 
retransferred to citizens. A tobacco endgame may also address 
a key ethical challenge that tobacco taxation can pose in terms 
of contributing to financial hardship among low- income house-
holds where smoking persists at the pre- tax consumption level.

Our study estimated an increase in government spending 
on aged pensions over time due to the reduction in premature 
mortality from tobacco- related disease—assuming a continued 
fixed age of eligibility to universal government superannua-
tion. Tobacco companies have previously attempted to promote 
the ‘financial benefits’ of smoking to governments in the form 
of reduced expenditure on aged pensions due to the reduced 
life expectancy that results from smoking.26 However, since 
increasing life expectancy and health is a societal (and govern-
ment) goal, increased financial costs associated with such health 
benefits in the form of government superannuation/aged pensions 
should not be a determining factor in government decision- 
making regarding policies that have life- extending benefits.27 
Nevertheless, estimating these impacts can assist governments 
to plan appropriately as a country becomes smoke- free, such as 
identifying alternative revenue streams to replace tobacco tax.

Acknowledging current Stats NZ projections of a larger and 
older working- age population in A/NZ, our sensitivity anal-
ysis scenario using a ‘dynamic’ retirement age suggests that the 
government can achieve a positive net fiscal position despite the 
reductions in excise tax revenue associated with the endgame 
policy package. This ‘recovery’ occurs only 14 years after the 
introduction of the policy and with minor incremental increases 
to the age of superannuation entitlement—from 65 years in 
2020 to 65.78 years by 2050. Such a policy is consistent with 
changes being implemented in other similar countries. For 
example, Australia recently increased the eligibility age for the 
aged pension from 65 years at 30 June 2017 to 67 years on 1 
July 2023.28 Nevertheless, our dynamic scenario is just that—a 
scenario. No government would change the retirement age and 
age of eligibility for universal superannuation benefits by such 
small increments per annum. Our purpose was to demonstrate 
how increased healthiness of the population might manifest as 
one way for society to adjust.

This study used a tobacco policy model ranked top of 15 such 
models internationally.29 However, it has several limitations. 
Our modelling estimates what the future might look like and 
so has many uncertainties. To capture these uncertainties, we 
applied a probabilistic sensitivity analysis to the key parame-
ters in our simulation (in line with the recommendations for 
best practice30) to generate uncertainty ranges for the outputs. 
The model also relies on multiple assumptions and is therefore 
exposed to the limitations associated with those assumptions 
(see full discussion of model limitations in the main manuscript 
and supplemental material of Ait Ouakrim et al9). In our model, 
‘retail reduction’ was specified as a 95% reduction in the number 
of tobacco retailers, based on earlier pre- legislation plans. 
However, the final version of the ‘smoke- free bill’ adopted a 
minimum 90% reduction in tobacco retail stores which trans-
lates to a maximum of 600 retail outlets. This might slightly 
overestimate the projected economic benefits and, conversely, 

underestimate the expenditure associated with the endgame 
policy package.

Our estimate of the net government position should be inter-
preted with caution as it is only limited to the macroeconomic 
outputs considered in the model. For example, the model did not 
take into account the health benefits (and subsequent economic 
dividends) that the endgame might produce as a result of lower 
population exposure to secondhand smoke.31 32 Similarly, we did 
not take into account the many government tax revenue sources 
(such as corporate tax, taxes on payroll and workforce, tax on 
production, etc) that are likely to increase and benefit from a 
healthier and more productive population. Finally, our model 
did not account for the out- of- pocket health expenditure savings 
for citizens that would result from lower disease and treatment 
burden associated with quitting and lower uptake of smoking.

Smoking imposes intangible detrimental effects on people 
and society (for example, the psychological pain associated with 
chronic addiction, tobacco- related disease and the prospect 
of premature death). These effects impact quality of life and 
productivity in the formal and informal economies. But they are 
hard to value quantitatively, and our model does not take them 
into account. Consequently, our estimates of both the economic 
benefits of the tobacco endgame are likely to be underestimates.

CONCLUSION
Our study estimated the expected economic impacts of the 
Smokefree Aotearoa 2025 Action Plan, demonstrating economic 
benefits for the A/NZ population, and modest impacts on 
government revenue and expenditure related to the reduction in 
tobacco tax and increases in aged pensions due to increased life 
expectancy. Such costs are relatively small compared with other 
macroeconomic fluctuations and can easily be anticipated and 
planned for. These costs could also be offset by future increases 
in the labour force and the proportion of people 65+ years old 
working in the formal economy.
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