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Health and economic effects of increased taxation on 
tobacco, alcohol, and sugar-sweetened beverages in China: 
a modelling study
Tiange Chen, Jinyi Zhu, Sian Tsuei, Yunyun Jiang, Yunting Zheng, Duo Xu*, Hongqiao Fu*

Summary
Background China faces substantial burdens from tobacco, alcohol, and sugar-sweetened beverage (SSB) consumption, 
yet tax increases on these products have been stagnant. Existing evidence on the health, economic, and fiscal effects 
of such taxes in China is limited, which hinders tax reforms on tobacco and alcohol and implementation of SSB 
excise taxes. We aim to quantify the potential effects of increasing these taxes in China.

Methods We modelled the health, macroeconomic, and fiscal consequences under different tax increase scenarios in 
China between 2026 and 2050. Years of life gained (YLGs), deaths averted, and additional fiscal revenue were 
estimated using a cohort state-transition model incorporating age-specific, sex-specific, and income-specific 
demographic projections, consumption patterns, price elasticities, and relative risk estimates. Macroeconomic 
benefits were calculated through enhanced labour supply and reduced health-care expenditures using a health-
augmented macroeconomic model. Sensitivity analyses were conducted to account for parameter and structural 
uncertainties.

Findings From 2026 to 2050, under 20% price increases through tax hikes, taxation of tobacco, alcohol, and SSBs 
would generate 20·58 million (95% uncertainty interval 12·53–29·19), 9·02 million (5·61–12·92), and 3·67 million 
(2·40–5·05) YLGs, respectively, and avert 0·86 million (0·53–1·23), 0·36 million (0·22–0·51), and 0·13 million 
(0·09–0·19) deaths, respectively. Health benefits were concentrated among lower-income groups and males. 
These health improvements would translate into macroeconomic gains equivalent to 0·043% (0·031–0·060), 
0·034% (0·024–0·047), and 0·0016% (0·0013–0·0019) of total gross domestic product, respectively. Additional fiscal 
revenues would total ¥4·53 trillion (3·70–5·50) for tobacco, ¥2·00 trillion (1·75–2·29) for alcohol, and ¥295·5 billion 
(227·9–377·1) for SSBs. Higher taxes would yield greater health, economic, and equity gains, but fiscal revenues 
would decline beyond certain tax share levels (72% for tobacco, 59% for alcohol, and 40% for SSBs).

Interpretation Increasing excise taxes on tobacco, alcohol, and SSBs in China can simultaneously generate health 
benefits, macroeconomic gains, and additional fiscal revenues, as well as improve equity.
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Introduction
The consumption of tobacco, alcohol, and sugar-
sweetened beverages (SSBs) is a leading preventable risk 
factor for non-communicable diseases globally. Tobacco 
smoking alone caused 7·3 million deaths and over 
180 million disability-adjusted life-years (DALYs) 
in 2021.1,2 Alcohol use ranked among the top ten leading 
risk factors for both deaths and DALYs worldwide 
in 2021.1,2 Excess SSB consumption has also grown as 
a driver of non-communicable diseases, with global 
deaths attributed to high SSB intake increasing by nearly 
threefold from 1990 to 2021.1,2

Health taxes on harmful products are widely recognised 
as one of the most cost-effective interventions to reduce 
these burdens.3,4 WHO has therefore recommended 
increasing the prices of tobacco, alcohol, and sugary 

drinks by at least 50% through excise taxes by 2035.5 
Even though this approach can raise both health status 
and government revenue,3,6,7 many countries’ imple
mentation still falls substantially short of WHO targets. 
Since the effect of increased taxes depends on each 
country’s consumption, demographic, and tax collection 
patterns, some governments, especially those in low-
income and middle-income countries, are concerned 
that such tax increases might undermine economic 
development, tax revenue, and equity if they simply 
adopt WHO’s recommendations without adjusting them 
to the countries’ contexts.8–10

China has faced high disease burden due to these 
harmful products. China is the world’s largest consumer 
of tobacco and, in 2021, smoking was the leading single 
risk factor for DALYs and the second-leading cause of 
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premature death,1,2 while alcohol use was among the top 
ten risk factors for mortality and health loss in China.1,2 
Recent estimates suggest that the number of deaths 
attributed to SSBs in China increased by approximately 
9 times between 1990 and 2019.1,2 More importantly, China 
has made little progress in reducing the consumption of 
these products, although the Healthy China 2030 strategy 
announcement in 2016 set a quantitative smoking 
reduction target and emphasised curbing harmful alcohol 
use and promoting healthy diets. Over the past two decades, 
the prevalence of smoking has remained largely 
unchanged;11,12 the consumption of spirits, beer, and wine 
has remained a similar pattern;13 and SSB consumption 
per capita even increased more than 10 times.14

Despite these challenges, taxation on tobacco, alcohol, 
and SSBs in China has faced little adjustment. Total taxes 
account for only about 50% of the retail price of cigarettes 
in China,12 far below the WHO-recommended level 
of 75% or more.15 This rate lags behind those of other 
countries, such as the UK and Thailand, where tobacco 
taxes make up around 80% of the retail price. Excise 
taxes on alcoholic beverages in China also remain 
low (excise taxes on beer and spirits accounted 
for 2·1% and 16·3% of the price of the most sold brands, 
respectively, in 2022), compared with the global average 
(17·2% for beer and 26·5% for spirits).16 Moreover, China 
currently has no dedicated excise tax for SSBs aside from 
the 13% value-added tax. More details on these products’ 
taxes are provided in appendix 2 (pp 3–6).

These policy-implementation gaps partly reflect Chinese 
policy makers’ concerns about the potential economic and 
fiscal downsides of increased taxation. For example, policy 
makers worry that higher tobacco or alcohol taxes might 
reduce government revenues or even hurt economic 
activity, given the importance of tax revenues and job 
opportunities from the monopolistic tobacco and alcohol 
companies, and there are also industry narratives 
questioning the progressivity of such policies.12,13,17 
Although several modelling and empirical studies have 
examined the effects of such tax adjustments in China,18–23 
the evidence base remains scarce and fragmented. Most 
studies focused on a single product and assessed outcomes 
from either a health or an economic perspective, without 
integrating these dimensions. Consequently, generating 
robust, comprehensive, up-to-date evidence on the effects 
on health, economics, and equity is essential for building 
a compelling policy strategy and facilitating the imple
mentation of increased taxes on tobacco, alcohol, and 
SSBs in China.

This study aims to estimate the potential health gains, 
macroeconomic benefits, and fiscal effects of raising 
tobacco, alcohol, and SSB taxes in China.

Methods
Model overview
We developed a cohort state-transition model and applied 
a health-augmented macro model to estimate the health, 
macroeconomic, and fiscal consequences of increased 

Research in context

Evidence before this study
We searched PubMed, Web of Science, Google Scholar, and 
China National Knowledge Infrastructure databases for studies 
published between Jan 1, 2000, and Aug 31, 2025, using 
various combinations of the terms “China”, “tobacco”, 
“alcohol”, “sugar-sweetened beverage”, “taxation”, “price 
increase”, “modelling”, “health gains”, “economic evaluation”, 
“macroeconomic outcomes”, and “fiscal outcomes”, without 
any language restrictions. China is among the largest global 
consumers of tobacco, alcohol, and sugar-sweetened beverages 
(SSBs), and faces substantial health and economic burdens 
from these products. Health taxes are widely recognised as 
one of the most cost-effective interventions to reduce these 
burdens. However, China’s tax rates for tobacco and alcohol 
remain far below WHO’s recommendations or global averages, 
and an excise tax on SSBs is absent. This policy gap partly 
reflects the lack of up-to-date domestic evidence to address 
policy makers’ concerns about possible adverse economic and 
fiscal impacts. We identified several modelling and empirical 
studies assessing the impact of tobacco, alcohol, or SSB 
taxation in China. Most focused on a single product, and 
generally found reductions in consumption, increases in tax 
revenue, and associated health gains. However, no study to 
date has comprehensively and systematically evaluated the 

distributional health, macroeconomic, and fiscal outcomes 
from increasing taxes on tobacco, alcohol, and SSBs.

Added value of this study
This study simultaneously assesses potential health, 
macroeconomic, and fiscal gains of raising taxes on tobacco, 
alcohol, and SSBs in China, using a cohort state-transition 
model and a subsequent health-augmented macroeconomic 
model. Our findings show that even a modest 20% price 
increase can yield substantial health benefits, macroeconomic 
gains, and additional fiscal revenues. Further increases in 
taxation would consistently yield greater health, 
macroeconomic, and equity gains. Fiscal revenues also rise until 
tax shares in retail prices reach about 72% for tobacco, 59% for 
alcohol, and 40% for SSBs, after which they decline despite 
continued health and economic benefits. These findings 
contribute to identifying feasible policy zones to simultaneously 
safeguard public health and strengthen fiscal capacities.

Implications of all the available evidence
Current evidence provides robust support for the 
implementation of higher taxes on tobacco, alcohol, and SSBs 
in China. Such policies can simultaneously generate substantial 
health, economic, and fiscal benefits, alongside progressive 
distributional effects.

See Online for appendix 2
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taxation on tobacco, alcohol, and SSBs in China over 
a 25-year period from 2026 to 2050. We examined 
scenarios of retail price increases by 20% and 50% for all 
three products through excise tax hikes, following 
previous studies that examined the effectiveness of such 
increases to reduce consumption.19,24 We also modelled 
a scenario for tobacco taxation with the WHO’s recom
mended tax share of 75%.15 Moreover, since higher 
tax rates might discourage consumption and limit tax 
revenue, we identified the fiscal revenue-maximising tax 
share for each product by examining the consequences 
across the full range of tax shares.

Our modelling framework adhered to established 
approaches that link taxation policies to health and 
economic outcomes through a causal pathway 
encompassing price changes, consumption responses, 
health-risk modifications, and consequent health and 
economic effects (figure 1). Briefly, this study simulated 
tax-induced consumption changes using product-specific 
price elasticities. We then applied potential impact 
fractions to translate reduced exposure into shifts in 
mortality risk, and used a life-table approach to estimate 
the resulting gains in survival and life-years. These 
health outcomes were subsequently fed into a macro
economic model via changes in labour supply and 
health-care costs, while fiscal outcomes were derived 
from the tax structure and the simulated consumption 
changes.

The study population comprised the projected Chinese 
population in 2026, stratified by age, sex, and income 
group. We employed dynamic population projections 
from 2026 to 2050, accounting for births, deaths, and 
ageing processes based on the UN World Population 
Prospects.25 Data sources for model inputs and 
parameters are shown in appendix 2 (pp 53–56).

The main outputs of the modelling analysis included 
health effects (years of life gained [YLGs] and deaths 
averted), macroeconomic effects (changes in total gross 
domestic product [GDP], GDP per capita, and GDP share), 
and fiscal effects (additional tax revenue generated), 
calculated as the differences between each policy scenario 
and the business-as-usual (BAU) scenario from 2026 
to 2050. Macroeconomic and fiscal outcomes were 
discounted at an annual rate of 3%,26 and health outcomes 
were undiscounted in the main analysis. All analyses were 
implemented in R (version 4.2.3). Patient consent and 
ethical approval were not required because all data used 
were de-identified, aggregated data from public databases.

Modelling health outcomes
We estimated YLGs and deaths averted under different 
policy scenarios by modelling changes in consumption 
from tax-induced price increases, and then applying 
a life-table approach to translate these consumption 
changes into reductions in health risks.27–29

Changes in consumption were modelled by applying 
demographic-specific price elasticities to BAU 

consumption patterns. We derived BAU consumption for 
tobacco, alcohol, and SSBs by demographic groups from 
national surveys11,30–32 and data from the Global Burden of 
Diseases, Injuries, and Risk Factors Study 2021.33 Future 
consumption trends from 2026 to 2050 were projected 
based on previous studies34,35 or using historical data 
(appendix 2 pp 18–20). Tobacco consumption was 
represented by cigarette consumption, given that 
manufactured cigarettes account for 96·7% of tobacco 
products use among smokers in China.30 Alcohol 
consumption was stratified by beverage type (ie, beer, 
wine, or spirits) and we assumed that the level of increased 
prices would be the same across all three beverage 
categories.35 Based on previous evidence, greater price 
elasticity was applied to lower-income groups for all 
products.19,21,36–38 For tobacco products, we further assumed 
higher elasticity among younger populations,19 whereas 
for alcohol and SSBs, no age variation in elasticity was 
applied due to mixed evidence.36,39 We assumed a 100% tax 
pass-through rate to retail prices following published 
literature19,24 and evaluated alternative assumptions 
(75% and 125%) in the sensitivity analyses. In addition, we 
incorporated cross-product policy effects under concurrent 
tax increases in the sensitivity analyses.

Under each policy scenario, changes in consumption 
were translated into modified all-cause mortality rates 
using the potential impact fraction, which estimates the 
proportional change in mortality resulting from changes 
in risk factor exposure.40 We calculated separate potential 
impact fractions for each demographic stratum and 
product category. For tobacco, consistent with previous 
studies,19,41 we assumed that health benefits accrue 
exclusively from smoking cessation rather than from 

Figure 1: Conceptual framework of the model
GDP=gross domestic product.

Price change

Prevalence changeConsumption change
 

Tax increase

Years of life gained
 

Deaths averted

Disease and mortality risk change

Health outcomes

Change in total GDP

GDP gain per capita

Macroeconomic outcomes

Additional tax revenue

Additional government 
health expenditure

Fiscal outcomes

Pass-through rate

Potential impact fraction

Human capital gain

Price elasticity



Articles

www.thelancet.com/public-health   Vol 10   December 2025e1028

reduced intensity among continuing smokers, with 
greater relative risk reductions for smoking cessation at 
younger ages.42,43 The proportion of smoking cessation 
was determined by participation elasticity, which was 
assumed to be half of the total price elasticity.44,45 For 
alcohol and SSBs, dose–response relationships between 
levels of consumption and mortality risk were applied.46–48 
We assumed immediate change in consumption upon 
policy implementation,49 and the sensitivity analyses 
accounted for potential latency between the changes in 
consumption and subsequent health risk reductions.

YLGs and deaths averted were estimated by comparing 
life tables between BAU scenarios and policy scenarios. 
We constructed BAU life table using the most recent UN 
World Population Prospects estimates.50 This life table 
was used as a fixed reference for all projection 
years (2026–50). For each tax scenario, we applied the 
modified age-specific and sex-specific all-cause mortality 
rates to the reference life table. YLGs were calculated as 
the difference in total person-years lived between the 
policy and BAU scenarios during 2026–50, and deaths 
averted as the corresponding difference in total deaths. 
Further details of the methodology are provided in 
appendix 2 (pp 7–32).

Modelling macroeconomic gains
Given the changes in consumption of tobacco, alcohol, 
and SSBs due to tax-induced price increases, we used 
the health-augmented macroeconomic model from 
Bloom and colleagues to quantify macroeconomic gains 
under various policy scenarios.51 This model links health 
gains to economic growth by treating health capital 
as a key determinant of capital accumulation and 
overall economic productivity, allowing a comprehensive 
assessment of the economic benefits of increased taxes. 
It has been applied in previous studies to estimate the 
macroeconomic burden of diseases and the potential 
gains from policy interventions.51–53

We projected aggregate GDP for 2026–50 under both 
the BAU and tax-increase scenarios. BAU economic 
growth trends were based on Organisation for Economic 
Co-operation and Development long-term GDP fore
casts.54 Under the tax-increase scenarios, we modelled 
two pathways through which health improvements affect 
economic growth. The first pathway concerns human 
capital, where price-induced reductions in consumption 
translates into declines in mortality and morbidity, thereby 
increasing the effective labour supply among the working-
age population. Age-specific human capital was assessed 
using the Mincer equation55 that links educational attain
ment and work experience to earnings, with population, 
labour participation, and education data as inputs. The 
second pathway relates to physical capital accumulation, 
in which reductions in risk-factor-related medical 
spending increase savings available for physical invest
ment and facilitate capital accumulation over time. The 
data sources of key inputs and parameters and further 

model implementation details are provided (appendix 2 
pp 33–52). All results are reported in consumer-price-
index-deflated 2025 Chinese yuan (¥1=US$0·14, based on 
2025 exchange rates).

Modelling fiscal revenues
Additional tax revenues were estimated as the difference 
in tax collections between BAU and policy scenarios. The 
calculation was performed separately for each age-sex-
income group based on the reduction in consumption 
(as described in the previous section), the increase in 
taxes per unit of product, and the change in the number 
of alive consumers in each group, with results 
subsequently aggregated across all strata. When 
calculating the changes in fiscal revenues, we did not 
distinguish revenues from excise tax, value-added tax, 
and additional taxes reflected in unit retail prices. Data 
on BAU price and tax share are presented in appendix 2 
(pp 53–56).

We also assessed the inclusion of net profit remittances 
from state-owned enterprises (SOEs) as government 
fiscal revenue in the sensitivity analyses. In China, 
tobacco production and distribution are monopolised by 
the state-owned China National Tobacco Corporation, 
which remits about 25% of its net profits to the 
government. Similarly, approximately 50% of alcohol 
production is state-owned. Reduced consumption of 
these products could potentially decrease government 
revenues through lower SOE profit remittances. To 
estimate the net change in government revenue, we 
therefore combined the additional tax revenue from 
higher taxation with reductions in profit remittances.

Sensitivity analyses
We conducted probabilistic sensitivity analyses using 
Monte Carlo simulation (1000 iterations) to capture 
uncertainties in input data and parameters (appendix 2 
pp 15–17). The 2·5th and 97·5th percentiles from these 
1000 simulations were reported as the 95% uncertainty 
intervals (UIs).

We also conducted sensitivity analyses with 
consideration of several key policy-related assumptions: 
(1) tax pass-through rate at 0·75 and 1·25; (2) cross-
product interaction effects of the increased tax; (3) latency 
of policy effect; (4) assuming static prevalence and 
consumption levels; (5) alternative price elasticity 
assumption for alcohol and SSBs; (6) including additional 
health gains from reduced smoking intensity; 
(7) including net SOE profit remittances as government 
revenue; (8) capital depreciation rate at 3% and 10%; and 
(9) discounting health and economic outcomes both 
at 0% and 3% (appendix 2 pp 23–28, 46–48).

Role of the funding source
The funders of the study had no role in study design, 
data collection, data analysis, data interpretation, or 
writing of the report.
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Results
Our modelling analyses show that increasing taxes 
on tobacco, alcohol, and SSBs in China could drive 
substantial health gains from 2026 to 2050. As tax shares 
for tobacco, alcohol, and SSBs increase, health gains 
would consistently increase (figure 2), plateauing only 
when consumption approaches zero at high tax shares 
(appendix 2 pp 70–72).

Among the three products, increasing tobacco taxation 
would yield the largest health benefits, with 20·58 million 

(95% UI 12·53–29·19) YLGs and 0·86 million 
(0·53–1·23) deaths averted under a 20% price increase 
scenario (table 1). When considering a 50% price increase 
scenario, the corresponding estimates would be 
51·46 million (31·34–72·98) YLGs and 2·16 million 
(1·34–3·07) deaths averted. Raising the price of tobacco 
products by approximately 106% to reach the WHO-
recommended 75% tax share scenario would lead 
to 109·08 million (66·43–154·67) YLGs and avert 
4·58 million (2·83–6·50) deaths. The benefits for alcohol 

Figure 2: Estimated health, macroeconomic, and fiscal gains from increasing taxation of tobacco, alcohol, and SSB, 2026–50
Graphs show the incremental health, economic, and fiscal gains relative to the BAU scenario as the tax share of retail price increases. At very high tax shares, the 
implied retail prices would lie beyond empirically observed or policy-relevant ranges (eg, at a 99% tax share, the price increase is ~5060% for tobacco, 7251–8291% 
for alcohol, and 8612% for SSBs). At such price levels, consumption approaches zero, so the tail of the curve appears flat. The pattern of macroeconomic gains closely 
parallels that of health outcomes, as enhanced labour supply and reduced health-care expenditures are similarly driven by reductions in premature mortality. BAU tax 
shares are 48·4% for tobacco; 16·1% (beer), 22·8% (wine), and 26·5% (spirits) for alcohol; and 12·9% for SSBs. Dotted lines are means and shaded areas are 
95% uncertainty intervals. BAU=business-as-usual. GDP=gross domestic product. SSB=sugar-sweetened beverage.
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taxation would be roughly half of that of tobacco. Alcohol 
taxation hikes would lead to 9·02 million (5·61–12·92) 
YLGs and avert 0·36 million (0·22–0·51) deaths under 
20% price increases. These health gains would rise 
to 22·47 million (13·99–32·17) YLGs and 0·89 million 
(0·55–1·27) deaths averted under 50% price increases. 
Similarly, a 20% price increase for SSBs would lead 
to 3·67 million (2·40–5·05) YLGs and avert 0·13 million 
(0·09–0·19) deaths, while a 50% price increase results 

in 8·70 million (5·84–11·76) YLGs and 0·32 million 
(0·21–0·43) deaths averted.

Stratified outcomes show that health gains are 
progressively distributed across socioeconomic groups, 
with larger gains among lower-income quintiles (table 1). 
For example, under the 20% price increase scenario of 
tobacco taxation, the poorest income quintile would 
gain 7·53 million (95% UI 4·62–10·81) years of life, 
compared with 1·24 million (0·64–1·96) for the richest 

Tobacco tax* Alcohol tax† SSB tax‡

20% price increase 50% price increase 75% of price 20% price increase 50% price increase 20% price increase 50% price increase

Years of life gained, millions

Total (2026–50) 20·58 
(12·53–29·19)

51·46 
(31·34–72·98)

109·08 
(66·43–154·67)

9·02 
(5·61–12·92)

22·47 
(13·99–32·17)

3·67 
(2·40–5·05)

8·70 
(5·84–11·76)

Annual average, millions per year 0·82 
(0·50–1·17)

2·06 
(1·25–2·92)

4·36 
(2·66–6·19)

0·36 
(0·22–0·52)

0·90 
(0·56–1·29)

0·15 
(0·10–0·20)

0·35 
(0·23–0·47)

By income quintile

1 (poorest) 7·53 
(4·62–10·81)

18·81 
(11·56–27·03)

39·87 
(24·50–57·25)

3·18 
(1·67–4·97)

7·89 
(4·16–12·33)

1·00 
(0·45–1·61)

2·10 
(1·11–2·86)

2 5·85 
(3·55–8·49)

14·62 
(8·89–21·23)

30·99 
(18·84–45·00)

2·47 
(1·31–3·82)

6·15 
(3·26–9·50)

0·85 
(0·39–1·39)

2·05 
(0·97–3·08)

3 4·08 
(2·36–5·96)

10·20 
(5·89–14·91)

21·63 
(12·49–31·61)

1·68 
(0·89–2·59)

4·19 
(2·22–6·46)

0·73 
(0·34–1·16)

1·82 
(0·86–2·90)

4 1·89 
(1·01–2·82)

4·73 
(2·53–7·06)

10·02 
(5·36–14·96)

1·09 
(0·58–1·69)

2·73 
(1·46–4·22)

0·58 
(0·28–0·92)

1·44 
(0·71–2·31)

5 (richest) 1·24 
(0·64–1·96)

3·09 
(1·61–4·91)

6·56 
(3·42–10·40)

0·61 
(0·32–0·96)

1·52 
(0·81–2·40)

0·51 
(0·25–0·84)

1·28 
(0·61–2·09)

By sex

Female 1·07 
(0·66–1·51)

2·67 
(1·64–3·78)

5·67 
(3·49–8·01)

0·41 
(0·25–0·58)

1·02 
(0·64–1·46)

1·86 
(1·13–2·72)

4·40 
(2·77–6·30)

Male 19·51 
(11·90–27·81)

48·79 
(29·75–69·52)

103·41 
(63·07–147·32)

8·61 
(5·35–12·35)

21·46 
(13·35–30·70)

1·81 
(0·90–2·70)

4·30 
(2·26–6·23)

Deaths averted, millions

Total (2026–50) 0·86 
(0·53–1·23)

2·16 
(1·34–3·07)

4·58 
(2·83–6·50)

0·36 
(0·22–0·51)

0·89 
(0·55–1·27)

0·13 
(0·09–0·19)

0·32 
(0·21–0·43)

Annual average, thousands per year 34·4 
(21·2–49·2)

86·4 
(53·6–122·8)

183·2 
(113·2–260·0)

14·4 
(8·8–20·4)

35·6 
(22·0–50·8)

5·2 
(3·6–7·6)

12·8 
(8·4–17·2)

By income quintile

1 (poorest) 0·32 
(0·19–0·46)

0·79 
(0·48–1·14)

1·68 
(1·01–2·42)

0·13 
(0·07–0·20)

0·31 
(0·16–0·49)

0·04 
(0·02–0·06)

0·08 
(0·04–0·11)

2 0·25 
(0·14–0·36)

0·61 
(0·36–0·89)

1·30 
(0·76–1·89)

0·10 
(0·05–0·15)

0·24 
(0·13–0·37)

0·03 
(0·01–0·05)

0·08 
(0·04–0·11)

3 0·17 
(0·10–0·26)

0·43 
(0·25–0·66)

0·91 
(0·52–1·39)

0·07 
(0·04–0·10)

0·17 
(0·09–0·25)

0·03 
(0·01–0·04)

0·07 
(0·03–0·11)

4 0·08 
(0·04–0·12)

0·20 
(0·10–0·30)

0·42 
(0·22–0·64)

0·04 
(0·02–0·07)

0·11 
(0·06–0·17)

0·02 
(0·01–0·03)

0·05 
(0·03–0·08)

5 (richest) 0·05 
(0·02–0·09)

0·13 
(0·06–0·22)

0·27 
(0·13–0·46)

0·02 
(0·01–0·04)

0·06 
(0·03–0·09)

0·02 
(0·01–0·03)

0·05 
(0·02–0·08)

By sex

Female 0·04 
(0·02–0·05)

0·09 
(0·05–0·13)

0·19 
(0·11–0·26)

0·02 
(0·01–0·02)

0·04 
(0·02–0·06)

0·07 
(0·05–0·10)

0·17 
(0·11–0·24)

Male 0·83 
(0·51–1·18)

2·07 
(1·28–2·95)

4·40 
(2·72–6·23)

0·34 
(0·21–0·49)

0·85 
(0·53–1·21)

0·06 
(0·03–0·10)

0·15 
(0·07–0·22)

Values in parentheses are 95% uncertainty intervals. Years of life gained and deaths averted are incremental compared with the BAU scenario. Results by income quintiles and by sex are 25-year cumulative totals 
(2026–50). All health outcomes are undiscounted. BAU=business-as-usual. SSB=sugar-sweetened beverage. *BAU tax share is 48·4%; the corresponding shares for 20% and 50% price increases are 57% and 66%, 
respectively. †BAU tax shares are 16·1% for beer, 22·8% for wine, and 26·5% for spirits; under 20% price-increase scenarios, tax shares are 30%, 36%, and 37% for beer, wine, and spirits, respectively; under 50% price-
increase scenarios, tax shares are 44%, 48%, and 50% for beer, wine, and spirits, respectively. ‡BAU share is 12·9%; under 20% and 50% price-increase scenarios, tax shares are 27% and 42%, respectively.

Table 1: Estimated health gains from increasing tobacco, alcohol and SSB taxation, 2026–50
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quintile. Similar patterns carry through for the health 
gains from increased alcohol and SSB taxes. In terms of 
benefit by sex, health gains from increased tobacco and 
alcohol taxation are notably larger among males, consistent 
with the substantially higher prevalence of consumption of 
these products among males. By contrast, health gains 
from SSB tax increases are more equally distributed 
between sexes. Age-stratified results show that the largest 
share of health gains occurred among adults aged 
45–64 years across all tax scenarios (appendix 2 pp 57–58).

Higher taxes on tobacco, alcohol, and SSBs would also 
yield measurable macroeconomic gains (table 2). As tax 
shares increase relative to retail prices, macroeconomic 
gains rise steadily and approach a plateau as consumption 
becomes negligible (figure 2). Increasing tobacco prices 

by 20% through higher taxes would result in economic 
gains of ¥2·25 trillion (95% UI 1·61–3·19) in total and 
¥1595 (1145–2265) per capita from 2026 to 2050, 
equivalent to 0·043% (0·031–0·060) of total GDP during 
this period. A 20% price increase on alcohol is associated 
with estimated economic gains of ¥1·76 trillion 
(1·27–2·47) in total and ¥1248 (903–1756) per capita, 
representing 0·034% (0·024–0·047%) of GDP. For SSBs, 
a similar 20% price increase would generate modest 
gains, amounting to ¥83·7 billion (68·1–103·0) in total 
and ¥59·4 (48·4–73·1) per capita. These economic gains 
would be equivalent to 0·0016% (0·0013–0·0019) of total 
GDP over this period. Macroeconomic gains would be 
substantially larger under the 50% price increase 
scenarios across all three product categories (table 2).

Tobacco tax* Alcohol tax† SSB tax‡

20% price increase 50% price increase 75% of price 20% price increase 50% price increase 20% price increase 50% price increase

Total additional tax revenue 
of 2026–50, billion ¥

4531·1 
(3704·9 to 5502·3)

9000·9 
(7291·5 to 10 978·5)

10 785·0 
(8349·1 to 13 822·5)

2002·3 
(1750·5 to 2289·9)

3872·9 
(3244·3 to 4611·4)

295·5 
(227·9 to 377·1)

387·2 
(234·1 to 510·8)

Annual average, billion ¥ 181·2 
(148·2 to 220·1)

360·0 
(291·7 to 439·1)

431·4 
(334·0 to 552·9)

80·1 
(70·0 to 91·6)

154·9 
(129·8 to 184·5)

11·8 
(9·1 to 15·1)

15·5 
(9·4 to 20·4)

By income quintile

1 (poorest) 1034·1 
(820·6 to 1267·7)

1620·2 
(1176·4 to 2093·0)

223·0 
(–742·7 to 1244·6)

326·2 
(239·1 to 424·2)

417·0 
(59·3 to 785·9)

17·2 
(–6·8 to 42·8)

–28·3 
(–50·1 to 55·3)

2 1103·3 
(886·0 to 1353·9)

2055·7 
(1583·6 to 2611·0)

1813·1 
(838·4 to 2985·7)

393·7 
(322·7 to 482·1)

675·0 
(409·5 to 969·6)

33·5 
(12·4 to 56·0)

–1·3 
(–53·5 to 93·0)

3 1059·6 
(863·4 to 1296·3)

2213·4 
(1768·7 to 2771·2)

3028·8 
(2114·1 to 4147·1)

432·3 
(368·1 to 502·8)

869·5 
(670·2 to 1083·4)

57·4 
(37·0 to 79·9)

65·1 
(–15·6 to 155·0)

4 631·0 
(505·5 to 768·6)

1426·2 
(1132·5 to 1760·5)

2432·2 
(1808·9 to 3176·7)

428·3 
(367·6 to 496·5)

933·4 
(765·7 to 1131·0)

83·0 
(62·3 to 107·3)

145·2 
(77·0 to 221·6)

5 (richest) 703·1 
(566·2 to 862·4)

1685·3 
(1330·1 to 2083·0)

3287·8 
(2517·5 to 4190·5)

421·8 
(366·7 to 478·7)

978·0 
(844·1 to 1130·7)

104·4 
(81·9 to 131·5)

205·7 
(142·5 to 277·8)

By sex

Female 140·0 
(114·5 to 169·3)

271·75 
(219·6 to 332·2)

310·7 
(239·1 to 398·9)

99·3 
(86·8 to 113·2)

195·3 
(165·3 to 230·5)

156·9 
(121·0 to 200·2)

205·2 
(123·1 to 301·7)

Male 4391·0 
(3589·8 to 5332·0)

8729·1 
(7069·7 to 10 651·9)

10 474·3 
(8112·1 to 13 436·8)

1903·0 
(1663·5 to 2176·9)

3677·7 
(3078·9 to 4380·2)

138·6 
(106·9 to 176·8)

181·2 
(108·7 to 266·4)

Values in parentheses are 95% uncertainty intervals. Results by income quintile and by sex are 25-year cumulative totals (2026–50). All fiscal outcomes are discounted at 3%. BAU=business-as-usual. SSB=sugar-
sweetened beverage. *BAU tax share is 48·4%; the corresponding shares for 20% and 50% price increases are 57% and 66%, respectively. †BAU tax shares are 16·1% for beer, 22·8% for wine, and 26·5% for spirits; 
under 20% price-increase scenarios, tax shares are 30%, 36%, and 37% for beer, wine, and spirits, respectively; under 50% price-increase scenarios, tax shares are 44%, 48%, and 50% for beer, wine, and spirits, 
respectively. ‡BAU share is 12·9%; under 20% and 50% price-increase scenarios, tax shares are 27% and 42%, respectively.

Table 3: Estimated additional fiscal revenues from increasing tobacco, alcohol, and SSB taxation, 2026–50

Tobacco tax* Alcohol tax† SSB tax‡

20% price increase 50% price increase 75% of price 20% price increase 50% price increase 20% price increase 50% price increase

Total GDP, billion ¥ 2245·5  
(1612·2–3189·6)

5811·8  
(4172·8–8255·1)

11 945·5  
(8576·5–16 967·2)

1756·8  
(1271·1–2472·9)

4738·7  
(3430·8–6666·4)

83·7  
(68·1–103·0)

210·8  
(171·5–259·4)

Gains per capita, ¥ 1594·5  
(1144·8–2264·9)

4126·9  
(2963·0–5861·8)

8482·3  
(6090·1–12 048·2)

1247·5  
(902·6–1756·0)

3364·9  
(2436·2–4733·7)

59·4  
(48·4–73·1)

149·7  
(121·8–184·2)

GDP share, × 10–³ % 43·4  
(30·5–60·3)

112·2  
(78·9–156·0)

230·6  
(162·1–320·6)

33·9  
(24·0–46·7)

91·5  
(64·8–126·0)

1·6  
(1·3–1·9)

4·1  
(3·2–4·9)

Values in parentheses are 95% uncertainty intervals. Results are incremental compared to the BAU scenario. Results are 25-year cumulative totals (2026–50). All economic outcomes are discounted at 3%. 
BAU=business-as-usual. SSB=sugar-sweetened beverage. GDP=gross domestic product. *BAU tax share is 48·4%; the corresponding shares for 20% and 50% price increases are 57% and 66%, respectively. †BAU 
tax shares are 16·1% for beer, 22·8% for wine, and 26·5% for spirits; under 20% price-increase scenarios, tax shares are 30%, 36%, and 37% for beer, wine, and spirits, respectively; under 50% price-increase 
scenarios, tax shares are 44%, 48%, and 50% for beer, wine, and spirits, respectively. ‡BAU share is 12·9%; under 20% and 50% price-increase scenarios, tax shares are 27% and 42%.  

Table 2: Estimated macroeconomic gains from increasing tobacco, alcohol, and SSB taxation, 2026–50
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The results also suggest substantial incremental fiscal 
revenues relative to the BAU scenario from increasing 
taxes on the three products (table 3). For tobacco, the 
cumulative extra tax revenue generated between 
2026 and 2050 is estimated to be ¥4·53 trillion (95% UI 
3·70–5·50) in the 20% price-increase scenario and 
¥9·0 trillion (7·29–10·98) in the 50% price-increase 
scenario. If China could reach the WHO-recommended 
75% tax share scenario, the government would gain 
an additional ¥10·79 trillion (8·35–13·82). These results 
suggest that the Chinese Government would obtain extra 
tax revenues from tobacco sales, with annual averages of 
¥181·2 billion (148·2–220·1), ¥360·0 billion (291·7–439·1), 
and ¥431·4 billion (334·0–552·9) under the 20%, 50%, 
and 75% price increase scenarios, respectively. For alcohol, 
increased tax revenue in total during this period would 
be ¥2·00 trillion (1·75–2·29) at a 20% price increase, 
rising to ¥3·87 trillion (3·24–4·61) at a 50% increase. For 
SSBs, increased fiscal revenue would be ¥295·5 billion 
(227·9–377·1) under a 20% price increase and 
¥387·2 billion (234·1–510·8) under a 50% increase, much 
smaller than the corresponding estimates for tobacco and 
alcohol. More importantly, we find that additional tax 
revenue exhibits an inverted U-shaped relationship with 
tax shares for all three products, peaking at a certain level 
and then declining, a pattern known as the Laffer curve.56 
Figure 2 shows that peak revenues occur at tax shares of 
approximately 72% for tobacco products, 59% for alcoholic 
beverages, and 40% for SSBs. Under the extreme scenario 
of a 99% tax share where consumption approaches zero, 
the model projects an average annual decrease in tax 
revenue of ¥644·15 billion (477·07–822·16) for tobacco, 
¥119·03 billion (90·80–147·07) for alcohol, and 
¥12·03 billion (8·90–14·50) for SSBs.

The distributional outcomes of additional tax revenue 
vary by products and tax level (table 3). For tobacco, under 
a 20% price increase, lower-income groups would 
contribute a disproportionately higher share of the 
additional tax burden. However, as the tax share increases, 
the fiscal burden becomes progressive due to higher 
baseline exposure to tobacco and greater price sensitivity 
among lower-income groups. At a 75% tax share scenario, 
the richest quintile contributes ¥3·29 trillion, in contrast 
to ¥2·23 trillion from the poorest group. For alcohol, the 
poorest quintile contributes 16·3% (¥326·2 billion) of the 
additional fiscal revenue under the 20% price increase 
scenario, and this share would decrease to 10·8% 
(¥417·0 billion) under a 50% price increase. A similar 
pattern in progressivity is observed for SSB taxation. 
Consistent with the health outcomes, incremental fiscal 
contributions for increased tobacco and alcohol taxation 
are predominantly from males and from adults aged 
25–64 years, whereas contributions from SSB taxation are 
more evenly distributed between sexes and age groups 
(appendix 2 pp 57–58).

The results of sensitivity analyses examining key model 
assumptions are presented in appendix 2 (pp 59–74). 

When considering cross-product policy effects that assume 
moderate substitution between the three products, health 
gains from tobacco and alcohol taxation would be reduced 
by 15–25% while tax revenues increase (appendix 2 p 61). 
Incorporating plausible latency in health risk reduction 
modestly reduces health gains by 12–27%, without 
affecting the tax revenue (appendix 2 pp 62–63). Including 
additional health gains from reduced smoking intensity 
among continuing smokers increases tobacco-related 
health benefits (appendix 2 p 66). Accounting for potential 
declines in SOE profit remittances would decrease 
additional fiscal gains by 3·4% for tobacco and 3·2% for 
alcohol under 20% price increase scenarios (appendix 2 
p 67). Alternative assumptions on other key model 
parameters, including discount rates (appendix 2 
pp 59–60), tax pass-through rates (appendix 2 pp 73–74), 
static prevalence and consumption levels without future 
trend projections (appendix 2 p 64), age-specific price 
elasticities for alcohol and SSBs (appendix 2 p 65), and 
capital depreciation rates (appendix 2 p 68) result in 
modest changes in outcome magnitudes without altering 
the conclusion of our study.

Discussion
To the best of our knowledge, this study is the first 
to comprehensively assess the potential health and 
economic gains that could be made by raising taxes on 
tobacco, alcohol, and SSBs within the Chinese context. 
Given the politically contentious prospect of enacting 
such a tax increase, we implemented a robust modelling 
approach that combined a cohort state-transition model 
evaluating health and fiscal outcomes with a health-
augmented macroeconomic framework to capture 
broader economic consequences. Our findings showed 
net positive outcomes across all major domains, where 
such tax increases could generate substantial health 
benefits, economic gains, and government revenues over 
a 25-year period. To provide nuanced targets for policy 
implementation, we further estimated the effects of tax 
share increases across a comprehensive continuum 
(from current levels to very high levels). This analysis 
enabled us to identify optimal policy zones where health 
and economic benefits could synergise.

The alignment of the projected results with official 
statistics suggests the validity of our model estimates. 
According to the China Tax Yearbook 2023,57 the 
combined value-added and excise tax revenues from the 
tobacco sector were ¥780·2 billion, and from the alcohol 
and beverage sector were ¥112·7 billion. These values fall 
within the 95% UIs of our model’s implied BAU tax 
revenues, which equal the tax revenue loss projected 
under the extreme scenario of a 99% tax share where 
consumption approaches zero.

The potential health benefits from taxation increases 
are remarkable. Even modest tax hikes leading to price 
increases of 20% on tobacco, alcohol, and SSBs would 
prevent over 1·3 million deaths and generate more than 
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33 million YLGs over the next 25 years, representing 
reductions of more than 6% in tobacco-related, alcohol-
related, and SSB-related deaths compared with the BAU 
scenario. These health gains would be concentrated 
among lower-income populations, who exhibit higher 
price sensitivity and greater baseline consumption of 
health-harming products. The results suggest that such 
taxation policies could achieve dual health objectives: 
improving overall population health and alleviating 
health inequities. These findings align with global 
studies showing that taxation increases can consistently 
reduce the consumption of harmful products and 
generate health benefits, particularly among vulnerable 
groups.24,58–63

The health benefits would also translate to considerable 
financial outcomes, potentially generating 0·08% of the 
total GDP in China between 2026 and 2050 under the 
20% price increase scenario. Higher price increases 
through tax hikes would generate larger net macro
economic gains. Even moderate tax increases can 
generate substantial fiscal effect. For example, a 20% retail 
price increase can yield an additional ¥4·53 trillion 
(tobacco), ¥2·00 trillion (alcohol), and ¥295·5 billion 
(SSBs) over 25 years—averaging ¥181 billion, ¥80 billion, 
and ¥12 billion per year, respectively. Collectively, these 
increased annual revenues equal 11·3% of the Chinese 
Government’s health expenditures in 2023.

Notably, we found that the relationship between fiscal 
revenue and tax share is non-monotonic. The peak tax 
shares for tobacco, alcohol, and SSBs, under which fiscal 
revenues are maximised, are at 72%, 59%, and 40% of 
their retail prices, respectively. Beyond this, further tax 
hikes would reduce total revenue despite continued 
health gains due to lower consumption of these products. 
These thresholds offer clear guidance for fiscally oriented 
policy makers about how far such taxation measures can 
go without jeopardising fiscal sustainability. In addition 
to overall fiscal benefits, our analysis suggests that well 
designed health taxes can be progressive. Critics often 
oppose tobacco, alcohol, and SSB taxes as regressive, 
since those with lower income might disproportionately 
consume such products.7,64 However, our analysis revealed 
that the progressivity depends on the level of tax. At 
a moderate tax rate (eg, a 20% price increase for tobacco 
and alcohol), lower-income groups bear relatively higher 
tax burdens. However, when price increases through tax 
hikes exceed 50%, revenue collection shifts decisively 
toward affluent households. The Chinese Government 
can leverage these non-linear dynamics to implement 
health taxes that advance equity, making progressive 
health taxation an actionable, evidence-based strategy.

Increased tax revenues from tobacco, alcohol, and 
SSBs can be earmarked for government health 
expenditures. These additional revenues offer a solution 
to China’s pressing health financing challenges, 
including rapidly rising costs and the pressures 
associated with an ageing population.65 International 

evidence, including from the Philippines, Thailand, 
Mexico, and Viet Nam, shows the effectiveness of 
increasing tax revenues in addressing country-specific 
health financing challenges.66–68 However, since the 
government also has agencies that benefit directly from 
profits of tobacco and alcohol sales, dedicating all 
additional tax revenues to health programmes might 
raise tension within the government. To mitigate such 
political headwind, the Chinese Government could 
allocate a fixed share (eg, 20–40%) of additional tax 
revenues to general fiscal budgets. Moreover, experience 
from the UK and the Philippines has shown that raising 
the tax gradually (eg, 5–10% annually over 3–5 years) 
could minimise sudden disruptions to the consumers 
and industry.68–70 In China’s case, such a gradual approach 
could also provide time for governmental agencies’ 
adjustments. Sudden large hikes could substantially 
reduce industry revenues, lower employee incomes, and 
destabilise local government revenue, particularly in 
regions of China with concentrated production 
(eg, Yunnan for tobacco or Sichuan for spirits).

We note several limitations. First, the accuracy of 
parameters has a large effect on our modelling results. We 
obtained several parameters (eg, price elasticity and 
health-consumption relationships) from previous studies, 
and these might shift with future socioeconomic changes. 
Therefore, the estimated health and economic effects 
should be interpreted with caution, and results should be 
updated as new data emerge. Second, data limitation 
precluded modelling behavioural adaptation, including 
consumer evasion (eg, illicit trade, home-made wines, 
traditional alcoholic beverages, and tax-avoidant products) 
and industry responses (eg, product reformulation 
and targeted marketing).7,71,72 The government needs to 
monitor these behaviours and take supporting measures. 
Future studies should seek to incorporate unrecorded 
consumption patterns when better data become available. 
Third, data constraints prevented precise quantification 
of cross-product substitution or complementary 
effects under simultaneous taxation. Our conservative 
assumption of interproduct substitution probably under
estimated net health and economic benefits. Fourth, we 
did not evaluate the effects of different types of tax 
structures (eg, specific vs ad valorem levies; alcohol 
content-based vs volume-based taxation) due to data 
limitations.73 Moreover, health gains are probably under
estimated due to positive externalities. For example, we 
did not consider reduced second-hand smoke among 
non-smokers and lower alcohol-related violence in the 
modelling analysis.74,75 Finally, future research could 
explore how health taxes interact with complementary 
measures such as education campaigns, marketing 
restrictions, and cessation support.

Despite these limitations, this study provides robust, 
multidimensional evidence supporting the expedited 
implementation of increased taxes on tobacco, alcohol, 
and SSBs in China. Against the dual backdrop of the 
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Healthy China 2030 initiative and slowing economic 
growth, such policies offer a timely, evidence-based 
solution to simultaneously safeguard public health and 
strengthen fiscal resilience.
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