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Text S1 Additional technical detail on calculating the health impact of an increase in excise 

tax 

1. Calculation of change in volume of alcohol purchased  

The average price of alcoholic drinks at baseline was derived from Euromonitor1 data on the total 

value and total volume of alcohol purchased, by drink category, in the baseline year 2011: 𝑃𝑑 =  𝑉𝑎𝑙𝑑𝑉𝑑  

where: 𝑑 is one of the ten drink categories: off-trade beer; off-trade cider; off-trade wine; off-trade 

spirits; off-trade ready-to-drink beverages (RTDs); on-trade beer; on-trade cider; on-trade wine; 

on-trade spirits; or on-trade RTDs 𝑉𝑎𝑙𝑑 is the total value of the drink type sold in one year (2011NZ$)  𝑉𝑑 is the total volume of the drink type sold in one year (L pure alcohol) 

The total average price of alcohol includes a range of taxes and levies: 𝑃𝑑 =  (𝑝𝑟𝑖𝑐𝑒𝑑 + 𝑒𝑥𝑐𝑖𝑠𝑒𝑑 + 𝑙𝑒𝑣𝑦𝑑)  × (1 + 𝐺𝑆𝑇) 

where: 𝑝𝑟𝑖𝑐𝑒 is the average wholesale price of the drink category 𝑒𝑥𝑐𝑖𝑠𝑒 is an excise tax, defined by the Excise and Excise-Equivalent Duties Tables2 𝑙𝑒𝑣𝑦 is a levy applied to all alcohol drinks under the New Zealand Public Health and Disability 

(Health Promotion Agency Levy) Order (in the 2011 baseline year this was known as the Alcohol 

Advisory Council Levy Order) 𝐺𝑆𝑇 is the goods and services tax, currently applied to all goods and services at a rate of 15% 

In the modelled scenario, the excise tax component was raised by $0.15 per standard drink. The 

wholesale margin was assumed to remain the same, and the levy was unchanged, but the 15% GST 

was recalculated to account for the increase in price at the point of sale. The new total average price 

of each drink type became: 𝑃′𝑑 =  (𝑝𝑟𝑖𝑐𝑒𝑑 + 𝑒𝑥𝑐𝑖𝑠𝑒′𝑑 + 𝑙𝑒𝑣𝑦𝑑)  × (1 + 𝐺𝑆𝑇) 

Using own- and cross-price elasticity values, we determined the change in volume of each drink 

category that would be purchased, due to the change in price of that drink category and the change 

in price of all other drink category: 

𝑙𝑛 (𝑉′𝑗𝑉𝑗 ) =  ∑ [𝑙𝑛 (𝑃′𝑖𝑃𝑖 )  ×  𝜀𝑖𝑗]𝑖  

where: 𝑉′𝑗 is the new purchase volume of drink category 𝑗 𝑖 is each drink type: off-trade beer, off-trade cider, etc. 
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𝜀𝑖𝑗  is the price elasticity for drink type 𝑗 given the change in price of drink type 𝑖 

The new total volume of alcohol purchased under the modelled scenario, was determined from the 

combined effect of the change in purchased of all drink types: 𝑉′ =  ∑ 𝑉𝑑𝑑  for 𝑑 =  off-trade beer, off-trade cider, etc. 
 

2. Calculation of change in alcohol consumption 

Baseline alcohol consumption was determined by fitting gamma distributions, by age, sex and 

ethnicity, to self-reported alcohol consumption in the New Zealand Health Survey. 3 The distributions 

were fitted separately for the binge drinking and non-binge drinking populations. The means of the 

distributions were then scaled up until total alcohol consumption in the population reflected the 

total volume of alcohol sales reported for New Zealand in Euromonitor data.1 

To determine the change in alcohol consumption with an increase in tax, we calculated the 

percentage change in alcohol volume purchased, assuming change in purchase of alcohol reflects 

change in consumption (i.e. there is no change in waste, home-brewing, etc.). We then applied the 

percentage change to the mean of the alcohol consumption distributions: 𝜇′𝑖,𝑗,𝑘 =  𝜇𝑖,𝑗,𝑘  ×  (1 +  𝑉′ − 𝑉𝑉 ) 

where: 𝜇𝑖,𝑗,𝑘 is the mean of the alcohol consumption distribution for age 𝑖, sex 𝑗 and ethnicity 𝑘 𝜇′𝑖,𝑗,𝑘  is the new mean of the alcohol consumption distribution for age 𝑖, sex 𝑗 and ethnicity 𝑘 

Using the new gamma distribution specifications we determined a new prevalence of the population 

in categories of alcohol consumption. The division of categories was based on the definition of 

relative risks (RRs) in the Global Burden of Disease 2015 study: 0 to 80 g/day, in 10 g/day 

increments, then 80 to 85 g/day and 85 to 150 g/day. 

 

3. Calculation of change in risk of injury  

We determined the change in risk of injury using a population impact fraction equation based on 

methods from the Global Burden of Disease4 (Supplementary Appendix): 

𝑃𝐼𝐹𝑖,𝑗,𝑘 =  1 − 𝑃𝐴,𝑖,𝑗,𝑘 + 𝑃𝐹,𝑖,𝑗,𝑘 +  𝑃𝐶,𝑖,𝑗,𝑘 +  ∑ [𝑃′𝐶+𝐵,𝑖,𝑗,𝑘  ×  𝑅𝑅𝑎𝑑𝑗𝐶+𝐵,𝑖,𝑗,𝑘(𝑥)]150𝑥=0𝑃𝐴,𝑖,𝑗,𝑘 + 𝑃𝐹,𝑖,𝑗,𝑘 +  𝑃𝐶,𝑖,𝑗,𝑘 +  ∑ [𝑃𝐶+𝐵,𝑖,𝑗,𝑘  ×  𝑅𝑅𝑎𝑑𝑗𝐶+𝐵,𝑖,𝑗,𝑘(𝑥)]1500  

where: 𝑖 is an age range (15-19, 20-24,…,80-84, 85+) 𝑗 is sex (male, female) 𝑘 is an ethnicity group (Māori, non-Māori) 𝑥 is alcohol consumption in g/day 
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𝑃𝐴,𝑖,𝑗,𝑘  is the prevalence of abstainers 𝑃𝐹,𝑖,𝑗,𝑘 is the prevalence of former drinkers 𝑃𝐶,𝑖,𝑗,𝑘 is the prevalence of current drinkers who do not binge drink 𝑃𝐶+𝐵,𝑖,𝑗,𝑘 is the prevalence of current drinkers who binge drink 𝑃′𝐶+𝐵,𝑖,𝑗,𝑘 is the new prevalence of current drinkers who binge drink 𝑅𝑅𝑎𝑑𝑗𝐶+𝐵,𝑖,𝑗,𝑘 is the relative risk for current drinkers who binge drink, adjusted for the 

proportion of time at risk 

Adjustment of the relative risk was based on the proportion of time spent at risk, which has 

previously been estimated from the rate of clearance of alcohol from the liver:4 5 𝑅𝑅𝑎𝑑𝑗𝐶+𝐵,𝑖,𝑗,𝑘(𝑥) =  148.2725 × 𝑠𝑑−1.143 (𝑅𝑅𝐶+𝐵,𝑖,𝑗,𝑘(𝑥) −  1) 

where: 𝑠𝑑 is the number of standard drinks (1 sd = 8 g of pure alcohol) 𝑅𝑅𝐶+𝐵,𝑖,𝑗,𝑘(𝑥) is the crude relative risk, at alcohol consumption 𝑥 g/day, taken from the Global 

Burden of Disease study.4 

 

4. Calculation of quality-adjusted life years (QALYs)  

We calculated the impact on rates of mortality and morbidity (defined by rates of years lived with 

disability – YLD) by applying PIF values: 𝑚′𝑣,𝑖.𝑗,𝑘 =  (𝑚𝑣,𝑖.𝑗,𝑘  ×  𝛿𝑚𝑣,𝑖.𝑗,𝑘)  ×  (1 − 𝑃𝐼𝐹𝑚𝑣,𝑖.𝑗,𝑘) 𝑦𝑙𝑑′𝑣,𝑖.𝑗,𝑘 =  (𝑦𝑙𝑑𝑣,𝑖.𝑗,𝑘  × 𝛿𝑦𝑙𝑑𝑣,𝑖.𝑗,𝑘) × (1 − 𝑃𝐼𝐹𝑦𝑙𝑑𝑣,𝑖.𝑗,𝑘) 

where: 𝑣 is the vehicle type associated with road injuries (motor vehicle, motorcycle) 𝑚 is the mortality rate 𝑦𝑙𝑑 is the morbidity rate 𝛿 is the future trend in rate 

From the change in mortality and morbidity rates for motor vehicle and motorcyclist road injuries, 

we determined the impact on all-cause mortality and morbidity: 𝑚′𝑖.𝑗,𝑘 =  (𝑚𝑖.𝑗,𝑘  ×  𝛿𝑚,𝑖.𝑗,𝑘) +  ∆𝑚𝑚𝑣  +  ∆𝑚𝑚𝑐 𝑦𝑙𝑑′𝑖.𝑗,𝑘 =  (𝑦𝑙𝑑𝑖.𝑗,𝑘  × 𝛿𝑦𝑙𝑑,𝑖.𝑗,𝑘) + ∆𝑦𝑙𝑑𝑚𝑣  + ∆𝑦𝑙𝑑𝑚𝑐 

where: 𝑚𝑣 is motor vehicle 
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𝑚𝑐 is motorcycle 

Life years were calculated in a series of lifetable equations: 𝑞𝑖,𝑗,𝑘 =  1 − 𝑒−𝑚′𝑖.𝑗,𝑘  𝑙𝑖,𝑗,𝑘 =  𝑙𝑖−1,𝑗,𝑘  −  𝑑𝑖−1,𝑗,𝑘 𝑑𝑖,𝑗,𝑘 =  𝑞𝑖,𝑗,𝑘  − 𝑙𝑖,𝑗,𝑘 𝐿𝑖,𝑗,𝑘 =  (𝑙𝑖,𝑗,𝑘  +  𝑙𝑖+1,𝑗,𝑘) ×  12 𝐿𝑤𝑖,𝑗,𝑘 =  𝐿𝑖,𝑗,𝑘  ×  (1 −  𝑦𝑙𝑑′𝑖.𝑗,𝑘) 

where: 𝑞𝑖,𝑗,𝑘 is the probability of dying between age 𝑖 and age 𝑖+1 𝑙𝑖,𝑗,𝑘 is the number of survivors at age 𝑖, out of the starting population 𝑙0 𝑑𝑖,𝑗,𝑘 is the number who die between age 𝑖 and age 𝑖+1 𝐿𝑖,𝑗,𝑘 is the number of person-years lived by the cohort to age 𝑖 + 12 𝐿𝑤𝑖,𝑗,𝑘 is the person-years adjusted for disability or quality of life 

The total quality-adjusted life years (QALYs) gained by the alcohol tax increase were determined 

from the difference in outcomes between the population that receives the tax increase and the 

population that does not (i.e. business-as-usual scenario): 

𝑄𝐴𝐿𝑌𝑠 =  ∑ ∑ ∑(𝐿𝑤′𝑖,𝑗,𝑘 −  𝐿𝑤𝑖,𝑗,𝑘)110
𝑖=0𝑗𝑘  
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Table S1 Model parameter uncertainty distributions 

Parameter Distribution Sources and assumptions 

Motor vehicle and motorbike injury 
mortality and YLD rates 

Lognormal 
(mortality); 
Beta (YLD) 

Rates derived by age, sex and ethnicity, from recorded 
deaths (2006-2013) and hospitalisations (2007-2012) with 
ICD10 codes V40.0 - V79.9, V87.2 - V87.2 and V87.3 - 
V87.3 (motor vehicle) and V20.0 - V39.9 (motorbike). SD 
assumed to be 5% of point estimate. 

Motor vehicle and motorbike injury 
rate trends 

Normal Estimated by mode and sex from GBD data (1990-2015) 
using log-linear regression. Trends applied for the first 15 
years, with rates assumed to remain constant thereafter. SD 
of annual percentage change assumed to be 0.5%. 

All-cause mortality rate Lognormal Rates by age, sex and ethnicity from Statistics New Zealand 
life-tables. Trends in Māori and non-Māori mortality6 applied 
for the first 15 years, with rates assumed to remain constant 
thereafter. 

All-cause YLD rate Beta Rates by age, sex and ethnicity from New Zealand Burden of 
Disease Study7 data. SD assumed to be 5% of point 
estimate. 

Relative risk of road injury 
associated with alcohol intake 

Lognormal Relative risks from the GBD 2015 Risk Factor Collaboration.4 
Mean and SD of lognormal distribution adjusted for bootstrap 
error.8 

Total population health care costs, 
excluding modelled 
injuries/diseases 

Lognormal Average annual cost and last year of life cost derived by age 
and sex from HealthTracker.9 SD assumed to be 10% of 
point estimate. 

Motor vehicle and motorbike injury 
health care costs 

Lognormal Average annual cost derived by age and sex from 
HealthTracker.9 SD assumed to be 10% of point estimate. 

Cost to society associated with road 
transport injuries/fatalities 

Lognormal Average cost per fatal injury (2011NZ$29,285) and per 
serious injury (2011NZ$4,014), due to loss of workforce 
output (temporary disability), legal and court proceedings, 
and vehicle damage, from New Zealand Ministry of 
Transport.10 Estimates based on reported injuries from fatal 
and serious crashes. SD assumed to be 10% of point 
estimate. 

Cost of legislative changes to 
operationalise the alcohol excise tax 
intervention 

Lognormal Estimated for New Zealand by Wilson et al.11 

Notes: YLD – Years lived with disability; ICD – International Classification of Diseases; SD – standard deviation; 
GBD – Global Burden of Disease 
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Table S2 Sensitivity of the health gains and cost outcomes to variations in discount rate, time horizon and price elasticities. 

 Health gain Cost impact (2011NZD$million) 

Scenario QALYs Road transport injury costs Non-modelled disease costs* 
Societal costs from road 
crashes** 

Base case 640 (450 to 850) -$3.6 (-$6.8 to -$0.88) $3.8 ($2.9 to $4.8) -$240 (-$370 to -$130) 

Discount rate 

0% 1,700 (1,200 to 2,200) -$7.6 (-$14 to -$2.1) $12 ($9.3 to $16) -$460 (-$690 to -$250) 

6% 320 (210 to 430) -$2.2 (-$4.2 to -$0.48) $1.5 ($1.2 to $1.9) -$150 (-$240 to -$83) 

Time horizon 

40 years 490 (330 to 670) -$3.2 (-$6.0 to -$0.70) $2.4 ($1.8 to $3.0) -$220 (-$330 to -$120) 

20 years 240 (140 to 340) -$2.0 (-$3.9 to -$0.41) $0.82 ($0.63 to $1.1) -$150 (-$230 to -$82) 

10 years 97 (50 to 150) -$1.2 (-$2.3 to -$0.22) $0.24 ($0.18 to $0.30) -$92 (-$140 to -$50) 

5 years 40 (15 to 67) -$0.64 (-$1.3 to -$0.11) $0.064 ($0.049 to $0.082) -$51 (-$78 to -$28) 

Price elasticities 

Australian 670 (470 to 900) -$3.8 (-$7.2 to -$0.92) $3.9 ($3.0 to $5.1) -$240 (-$370 to -$130) 

Notes: Values are mean and 95% uncertainty interval, rounded to two significant figures. QALYs – quality-adjusted life years 

* Costs of treating heart disease, cancer, etc. in added years of life arising from the increased alcohol excise tax.  ** Includes cost of lost workforce output 
due to temporary disability from road traffic crashes, legal and court costs, and vehicle damage. *** Base case analyses assumed a 3% discount rate, lifetime 
horizon, and UK price elasticities. 
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Figure S1 Effect on alcohol purchases by beverage type in New Zealand, when modelled using 

UK elasticities (base case) and Australian elasticities (NB. RTD – ready-to-drink). 

 

 

 

Figure S2 Variation in when health gains and costs accrue (undiscounted) 
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