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INTRODUCTION

Research has depicted the indisputable link between alcohol con-
sumption and substantial negative consequences at the individual,
community and societal levels [1]. Globally, alcohol consumption

accounted for 3 million deaths in 2016, 1 million more from 2000 [2].

Nicholas Quinn® |

| KevinZhao'® | Tooba Fatima® |

N. Bruce Baskerville® | Guillermo Paraje®”’

Abstract

Aim: To measure the impact of taxes and prices on alcohol use with particular attention
to the different context of rising alcohol consumption in low- and middle-income
countries.

Methods: Systematic review: we searched MEDLINE, Embase, EconLit and LILACS, grey
literature, hand-searched five specialty journals and examined references of relevant
studies. We considered all reviews that included studies that quantitatively examined
the relationship between alcohol prices or taxes and alcohol use. At least two reviewers
independently screened the articles and extracted the characteristics, methods and main
results and assessed the quality of each included study. We identified 30 reviews.
Results: There was overwhelming evidence that higher alcohol prices and taxes were
associated with lower total alcohol consumption and that price responsiveness varied by
beverage type. Total own-price elasticities of alcohol demand were consistently negative
and substantial enough to be policy meaningful; total own-price elasticities for beer,
wine and spirits were found to be approximately -0.3, -0.6 and -0.65. Reviews generally
concluded that higher taxes and prices were associated with lower heavy episodic drink-
ing and heavy drinking, although the magnitude of these associations was generally
unclear. Reviews provided no evidence that alcohol price responsiveness differed by
socioeconomic status, mixed and contradictory evidence with respect to age and sex
and limited evidence that price responsiveness in low- and middle-income countries was
approximately the same as in high-income countries.

Conclusions: Taxes are effective in reducing alcohol use. Moreover, increasing the price
of alcohol by increasing taxes can also be expected to increase tax revenue, because the

demand for alcohol is most certainly inelastic.

KEYWORDS
Alcohol, elasticity, low- and middle-income countries, prices, review, taxes

Alcohol use is associated with more than 200 diseases, such as liver
cirrhosis, cancer, ischemic heart disease and strokes [3]. In youth,
heavy episodic drinking (HED), such as binge drinking, has been asso-
ciated with long-term consequences such as cognitive, structural and
functional brain changes and liver disease [4]. The United Nations for-

mally recognized the importance of controlling alcohol abuse in 2015;
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sustainable development goal 3 specifically called on Member States
to strengthen the prevention and treatment of substance abuse,
including harmful use of alcohol [5]. In 2017, the World Health Orga-
nization specifically recommended that Member States increase
excise taxes on alcoholic beverages in its ‘best buys’ for the preven-
tion and control of noncommunicable diseases [6]. Alcohol use has
dramatically increased in many countries since the coronavirus disease
(COVID)-19 pandemic started, highlighting alcohol consumption as a
chief area of concern for public health [7-9].

Numerous reviews have examined the effect of prices and taxes
on alcohol use, since at least the 1980s. Given the increasing burden
of disease attributable to alcohol use, it is opportune to synthesize
existing evidence and identify research gaps. A specific focus on the
relevance of existing research to the context of low- and middle-
income countries (LMICs) is warranted because theory suggests that
price responsiveness may differ between high- and lower-income
countries. First, price responsiveness in lower-income countries may
be higher because alcohol users have fewer resources relative to users
in wealthier countries. Second, given the generally lower levels of
education in lower-income countries, economic models of addiction
predict that the demand for goods such as tobacco and alcohol is
likely more price responsive [10]. Third, the availability and prices of
complements and substitutes likely differ between high-income and
lower-income markets (e.g. local and home-made distilled alcoholic
beverages). Fourth, there is evidence that unrecorded alcohol con-
sumption is higher in lower-income countries [11]. With alcohol con-
sumption rising in many LMICs, public health policies need to account
for their different context [3].

The harmful impact of alcohol varies by drinking behaviour
(e.g. heavy and binge drinking) and beverage type (e.g. beer, wine and
spirits) [1]. Additionally, price responsiveness may vary by socioeco-
nomic status (SES) (e.g. income, education), sex or age. Consequently,
good evidence on differences in the effectiveness of tax and price poli-
cies is essential for policy design. Our objective was to systematically
review existing reviews of quantitative studies on the impact of taxes
and prices on alcohol use. Our review examined results from all reviews
relevant to the following outcomes, by beverage type if available:

1. Total own-price elasticities, including short-run versus long-run.

2. Participation/consumption own-price elasticities.

3. Associations between prices/taxes and the transition from non-
drinkers to drinkers and from drinkers to non-drinkers.

4. Associations between prices/taxes and heavy episodic drinking
such as binge drinking, or any type of excessive, unhealthy or
harmful drinking;

5. Associations between non-tax price strategies such as minimum
pricing of alcohol on alcohol use.

6. Cross-price elasticities, between alcohol products and between
alcohol products and other non-alcoholic goods such as tobacco

and psychoactive drugs.

We also examined if the association between prices and taxes

and any of the above outcomes were modified by SES, sex or age.

METHODS

We considered all reviews of studies that quantitatively examined the
relationship between alcohol price and tax strategies and alcohol use.
We included all review types (e.g. systematic, narrative, scoping and
rapid) with narrative synthesis, meta-analysis or meta-regression
methodology, regardless of the publication type. We included all
reviews regardless of their geographical focus or language and
excluded reviews published before 1980. We included all outcome
measures of alcohol use including initiation, participation, consump-
tion, HED and cessation, as well as aggregate measures such as
national alcohol consumption or sales. We excluded reviews that only
examined the effect of prices/taxes on health or social outcomes such

as interpersonal violence.

Search methods for identification of studies

We searched four bibliographic databases: MEDLINE, Embase, Econ-
Lit and LILACS. Grey literature was searched via Google and Google
Scholar. Five specialty journals were hand-searched (Addiction,
Applied Economic Perspectives and Policy, Health Economics, Health
Economics Review and Journal of Health Economics) and references
of identified reviews were examined. We also searched Chinese-
language databases. We specifically searched for research written in
Chinese and Spanish (using LILACS) to capture research relevant to
LMICs. The database search was last updated on 17 January 2022
(MEDLINE, Embase, and EconlLit) and 12 January 2022 (LILACS).
Details of the search strategy are presented in the Appendix.

Quality assessment and data extraction

A protocol was prepared in advance, but was not publicly registered
(available in Appendix). In developing our approach to quality assess-
ment, we used as a starting point the Assessment of Multiple System-
atic Reviews (AMSTAR) tool, a critical appraisal tool for systematic
reviews of healthcare interventions [11]. We felt AMSTAR offered
useful guidance in identifying key attributes that require clear report-
ing or assessment. However, because of AMSTAR’s focus on health-
care interventions, we felt additional components were needed to
examine important methodological details of studies that reviewed
own- and cross-price elasticities. The following study characteristics
were extracted and assessed, where applicable: type of review;
whether an a priori protocol was provided; whether there were dupli-
cate study selection and data extraction and a comprehensive search;
whether a list of included/excluded studies and the characteristics of
included studies were provided; whether the quality of the included
studies was assessed, documented and appropriately interpreted;
whether the methods used to combine study findings were appropri-
ate; whether the likelihood of publication bias was assessed; whether
funding and competing interests were clearly reported; whether elas-

ticities were interpreted and compared appropriately; and, given our
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objective, the generalizability of the findings to LMICs. We narratively
synthesized the findings of the included reviews (no further meta-
analysis was conducted). All price elasticity estimates reported in our
summary of findings represent our interpretation of the evidence, not
weighted pooled estimates.

Studies examining the effect of prices or taxes on demand typi-
cally report effect sizes in the form of elasticities. Elasticities are a
unitless measure of the responsiveness of one variable to the change
of another variable. An own-price elasticity of demand measures the
responsiveness of a good’s demand to a change in its own price, hold-
ing all else equal; formally, an own-price elasticity of demand mea-
sures the percent change of a good’s demand in response to a change
in its own price. For example, an own-price elasticity of -0.5 for beer
indicates that a 1% increase/decrease in the price of beer would
decrease/increase the demand for beer by 0.5%. Similarly, a cross-
price elasticity of demand measures the responsiveness of a good'’s
demand to another good’s changing price (e.g. the demand for spirits
increasing as the price of wine increases) [12]. In economic models of
addiction, short- and long-run price elasticities are often computed.
The short-run elasticity holds past consumption constant, whereas
the long-run elasticity lets past consumption vary (i.e. current con-
sumption depends on current and past factors so that increases in
current and past price, by reducing past consumption, reduce current
consumption). As a result, the long-run elasticity will exceed the
short-run elasticity (i.e. long-run effect of a permanent price change
will exceed short-run effect) [13].

Tax and price elasticities are not equivalent; even if taxes are fully
passed-through, tax elasticities understate the true price elasticities to
the extent that tax is a proportion of retail price. Price and tax elastici-
ties are also outcome dependent. For example, total price elasticities
represent the effect of price changes on total consumption; participa-
tion elasticities denote the effect of price changes on alcohol use ver-
sus no use; and consumption elasticities represent the effect of price
changes on volume consumed among alcohol users.

Each step of our review was conducted independently by at least
two reviewers. First, studies identified in our search were screened
for relevance and assessed for inclusion. Second, data were extracted
using a standardized form and synthesized in tables. Third, each

included review's limitations/risks of bias were ascertained.

RESULTS

We identified 30 reviews that met our inclusion criteria: six umbrella
reviews [14-19], seven meta-analyses [20-26], three meta-regres-
sions, [21, 27, 28] and 14 narrative reviews [29-42], including two
reviews that specifically focused on LMICs, [24, 38] and two reviews
that examined evidence relevant to China (Figure A1)[26, 39]. We
identified eight reviews examining the associations between price/
tax and alcohol use and related harm, seven of which met our inclu-
sion criteria that were funded in part by the International Center for
Alcohol Policies (ICAP), an organization funded by alcohol producers

and authored by Jon Nelson, a researcher with links to the alcohol

industry [22, 23, 25, 36, 37, 40, 43, 44]. There is ample evidence of
an association between financial conflicts of interest, including com-
mercial research sponsorship, with publication of research favourable
to the sponsor [45-47]. Despite the competing interest and substan-
tial overlap between some of the reviews, we did not exclude them.
Instead, we discuss them separately. Overall, the six umbrella
reviews included 12 independent reviews, [14, 20, 21, 27, 28, 33,
48-51] and the 24 reviews included at least 364 independent stud-
ies (not all reviews clearly reported a list of included studies) (see
Appendix).

Tables 1 and 2 present key characteristics, results and limitations
of included umbrella reviews and reviews, respectively. Table 3 pre-
sents the same information for ICAP funded reviews. The Appendix
contains more detailed characteristics of each included study and a list
of excluded studies. In presenting our findings, to the extent possible,
we focused on the magnitude of the associations between price/tax
and alcohol use. Table 4 presents a summary of key results from
reviews that reported effect sizes.

Own-price effects
Total consumption

Overall, five overview of reviews [14-16, 18, 19] and 14 reviews [20,
21, 24, 26-35, 38] present overwhelming evidence that higher alcohol
taxes and prices were associated with lower total alcohol consump-
tion and that price responsiveness varied by beverage type [14, 20,
21, 24, 27-31, 34]. Total own-price elasticities for beer, wine and
spirits were found to be at least (in absolute value) approximately
-0.3, -0.6 and -0.65; elasticity estimates for beer and wine were
fairly consistent, but elasticity estimates for spirits generally ranged
from -0.5 to -0.8 [20, 21, 24, 27, 28, 34]. One study suggested a
short- and long-run total own-price elasticity for alcohol of approxi-
mately -0.5 and -0.8, respectively; a 1% increase in the price of alco-
hol was expected to decrease total alcohol consumption by
approximately 0.5% in the short-run and 0.8% in the long-run [28].

Participation and consumption

Few studies discussed the associations between prices/taxes and the
decisions to (i) consume alcohol or not (participation own-price elas-
ticity) and (ii) conditional on drinking, the quantity consumed (con-
sumption own-price elasticity). These models are generally referred to
as two-part or double-hurdle models. Included reviews did not pro-
vide enough details to comment on the relative magnitude of partici-
pation and consumption own-price elasticities. One meta-regression
examined the associations between study characteristics, including
two-part models, and found that alcohol elasticities were insensitive
to this particular modelling approach, although the relative magnitude
of the two elasticities (participation vs consumption) was not dis-
cussed [28].
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(Continued)

TABLE 1

‘a priori’ design; search; study
selection; data extraction

Author, year; review type, research

question

Limitations/risks of bias

Main findings

Quality assessment

assessed, based on a single review
as ‘possibly beneficial’ with

recommendations that further

implementation of minimum unit

pricing occur within a monitoring

environment.
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Initiation, cessation

Reviews generally did not discuss the effect of price/tax on drinking
initiation. In the context of LMICs, one review specifically searched
for studies that examined the effect of price/tax interventions on
drinking initiation and failed to identify a single study [24]. Two
umbrella reviews briefly discussed the effect of price or tax on alcohol
initiation. One review stated that policies that increase alcohol prices
delay the onset of drinking [14]. The sole reference provided, how-
ever, presents no direct support for this statement [48]. A second
review identified one study that used United States (US) data col-
lected in the early 1970s, which suggested that a $0.30 increase in
the price of spirits was associated with a decrease in the number of
youths who drank spirits by 23% [15].

Heavy episodic drinking, heavy drinking

A recent umbrella review found that pricing was an effective interven-
tion to address heavy drinking and that minimum pricing selectively
targeted heavy drinkers [18]. An older umbrella review concluded that
there was very strong evidence for the effectiveness of alcohol taxes
in targeting heavy drinkers [33]. Two additional reviews agreed that
heavy drinkers were price responsive [32, 35]. A meta-analysis esti-
mated from 10 US studies found a significant own-price elasticity of
binge drinking, but of lower magnitude compared to overall drinking
[20]. The total mean own-price elasticity for heavy alcohol use was
-0.28, suggesting that a 1% increase in price would lead to a 0.28%
reduction of demand for alcohol among heavy drinkers. A review of
Chinese studies identified one study that found that an alcohol tax
reduction in Hong Kong was counter-intuitively associated with a

decrease in binge drinking [39].

Differences in own-price responsiveness by subgroups

— SES. Too few reviews commented on socioeconomic differences in
price responsiveness to make conclusive statements.

— Sex. Few reviews discussed if alcohol price responsiveness differed
by sex. A meta-regression did not find any meaningful differences
between males and females [28].

— Age. The available evidence on how price responsiveness differed
by age was mixed. A recent umbrella review found that young peo-
ple were no more or less responsive to price changes than older
people [17]. By contrast, another, albeit older, umbrella review
reported that young people seemed to prefer cheaper drinks,
potentially indicative of heightened price responsiveness [15]. An
older review similarly argued that youths were especially price-
responsive and were likely to exhibit decreased consumption when
faced with higher prices [33]. None of the above reviews provided
estimates for the magnitude of the effect of price on youth alcohol
demand. A meta-regression found that teens and young adults

were, perhaps counterintuitively, substantially less responsive to
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(Continued)

TABLE 2

‘a priori’ design; search; study
selection; data extraction

Author, year; review type, research

question

Limitations/risks of bias

Main findings

Quality assessment

reported; limited generalizability to
LMIC.

associated with consumption or

Assessment Tool was used to

- grey literature: unclear

- Narrative review

subsequent harms. Results were
presented with respect to the

assess the quality of individual
quantitative studies. Quality

- year of last search: 2017

- Effectiveness of minimum unit

- no. of studies included: 35 (LMIC: 3)

- duplicate study selection and data

pricing policies at reducing

Bradford Hill criteria for causality:

- Strength of the association:

assessment of individual studies
not provided; only broad scores

presented (weak, moderate,

strong).

alcohol use and related harms

extraction: yes

reasonably good support;
- Consistency: very strong support;

- Specificity: very strong support;

- Temporality: very strong support;

- Dose-response/biological gradient:

SSA

strong support, although the

relationship is difficult to quantify;

- Plausibility: strong support;
- Coherence: strong support;

GUINDON ET AL.

- Experiment: tentative support;
- Analogy: very strong support.

price changes than adults [28]. The available evidence on the
effect of price/tax interventions on binge drinking by age was
mixed. A recent review found that binge drinking in youth with a
median age of 15 years decreased as price increased, although the
mean elasticities varied widely from approximately -0.20 to -0.75
[42]. By contrast, an older review found mixed results and was
unable to conclude whether young binge drinkers were more or

less price responsive than older binge drinkers [33].

LMICs.

Few reviews discussed the own-price elasticities of alcohol use in the
context of LMICs. Two reviews examined LMICs broadly and two
reviews focused specifically on China. One meta-analysis identified
12 studies and concluded that the own-price elasticities for alcohol in
LMICs were similar to those in high-income countries; they estimated
own-price elasticities for beer, non-beer alcoholic beverages and total
alcohol consumption to be -0.5 (95% ClI, -0.8, -0.2), -0.8 (95% ClI,
-1.1, -0.5) and -0.6 (95% ClI, -0.8, -0.5) [24]. Another review similarly
focused on LMICs and concluded that a 10% increase in the price of
alcohol reduced alcohol consumption by 4% to 8% in most LMICs
[38]. However, of 83 included studies, only seven were actually con-
ducted in LMICs. A meta-analysis of food demand elasticities in China,
based on 19 studies, found a pooled own-price elasticity for alcohol
of -0.65, comparable to the own-price elasticities seen in high-income
countries [26]. Last, a broader review of health promotion interven-
tions and policies addressing excessive alcohol use in China identified
a single study from Hong Kong (a high-income administration region
of China) and consequently provides no useful evidence to the con-
text of LMICs [39]. Overall, the 30 reviews included a total of 36 LMIC
studies conducted between 1984 and 2013. A list of all LMIC studies
is provided in the Appendix.

ICAP—Jon Nelson’s reviews

As all other reviews, Nelson found that higher alcohol prices and taxes
were associated with lower beer, wine, spirits and alcohol consump-
tion [22, 23, 25]. Depending on specifications, pooled total own-price
elasticities ranged from -0.20 to -0.35 for beer, -0.34 to -0.63 for
wine, -0.48 to -0.67 for spirits and -0.46 to -0.58 for alcohol
[22, 23, 25]. As most reviews, Nelson seldom commented on
participation, consumption, initiation or cessation own-price
elasticities. In one review, Nelson indicated that, based on few studies,
price might be important for drinking participation for younger adults
[37] and that price was an important factor for young adults’ drinking
participation and consumption [36].

In four reviews, Nelson argued that existing evidence suggested
that the effect of price/tax interventions on binge drinking was not
statistically significant and that such policies were unlikely to be effec-
tive in reducing heavy drinking [36, 37, 43, 44]. In response, Ludbrook
et al. [52] pointed out that Nelson’s review, which only included stud-
ies reporting sex-specific elasticities, made claims outside the original

scope regarding the price responsiveness of heavy drinkers in general
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TABLE 4 Summary of key results: own-price effects

Total alcohol consumption

Higher alcohol taxes and prices were associated with lower total
alcohol consumption [14-16, 18-21, 24, 26-35, 38];

Own-price n, alcohol:

- Wagenaar et al., 2009: ~ - 0.51 [20];

- Gallet, 2007: short-run ~ - 0.52; long-run ~ - 0.82 [28];

By beverage type: beer, wine, spirits

Price responsiveness varied by beverage type [14,20,21,24,27-31,34];
Own-price n, beer:

- Fogarty, 2010: ~ - 0.26 (FE), -0.36 (RE) [21];
- Elder et al., 2010: ~ - 0.50 [34];

- Wagenaar et al., 2009: ~ - 0.46 [20];

- Gallet, 2007: ~ - 0.36 [28];

- Fogarty, 2006: ~ - 0.38 [27];

- Leung et al., 1993: ~ - 0.30 [31];

- Ornstein, 1980; Ornstein, Levy, 1983: ~ - 0.30 to -0.90 [29,30];
Own-price n, wine:

- Fogarty, 2010: ~ - 0.83 (FE), -0.57 (RE) [21];
- Elder et al., 2010 ~ -0.64 [34];

- Wagenaar et al., 2009: ~ - 0.69 [20];

- Gallet, 2007: ~ - 0.70 [28];

- Fogarty, 2006: ~ - 0.77 [27];

- Leung et al., 1993: ~ - 1.00 [31];

Own-price n, spirits:

- Fogarty, 2010: ~ - 0.38 (FE), -0.50 (RE) [21];
- Elder et al., 2010: ~ - 0.79 [34];

- Wagenaar et al., 2009: ~ - 0.80 [20];

- Gallet, 2007: ~ - 0.68 [28];

- Fogarty, 2006: ~ - 0.70 [27];

- Leunget al.,, 1993: ~ - 1.50 [31];

Heavy episodic drinking, heavy drinking

Own-price 1, heavy drinking:
- Wagenaar et al., 2009: -0.28 [20];

Low- and middle-income countries: total and by beverage type

Own-price n, total alcohol:

- Sornpaisarn et al., 2013: ~ - 0.64 [24];
- Chen et al., 2016 (China) ~ -0.65 [26];
Own-price n, beer:

- Sornpaisarn et al., 2013: ~ - 0.50 [24];

International Center for Alcohol Policies (ICAP) reviews: total and by
beverage type

Own-price 7, alcohol

- Nelson, 2013: ~ - 0.46 (FE), -0.58 (RE) [22];
Own-price n, beer:

- Nelson, 2014: ~ - 0.23 (FE), -0.35 (RE) [25];
- Nelson, 2013: = - 0.26 (FE), -0.35 (RE) [22];
Own-price n, wine:

- Nelson, 2013: ~ - 0.34 (FE), -0.58 (RE) [22];
- Nelson, 2013: =~ - 0.63 (FE), -0.62 (RE) [23];
Own-price n, spirits:

- Nelson, 2013: = - 0.49 (FE), -0.64 (RE) [22];
- Nelson, 2013: ~ - 0.48 (FE), -0.65 (RE) [23];

Note: Price elasticity estimates are presented in reverse chronological
order; see Tables 2-3 for study characteristics, limitations and main
findings of included reviews and, when applicable, uncertainty intervals.
Abbreviations: , elasticity; FE, fixed effects; RE, random effects.

[37, 52]. Ludbrook et al. [52] also argued that, on closer examination,

Nelson’s included primary studies revealed more complexity than was

presented. In another response, Xuan et al. [53] argued that, contrary
to Nelson’s conclusion, there was strong evidence on the effects of
prices and taxes on heavy drinking, including binge drinking and main-
tained that Nelson overly relied on a simple count of studies with and
without P < 0.05, disregarding the magnitude of effects [43, 53].
Nelson found that male were generally less responsive to changes
in alcohol prices than women, although the difference in magnitude
was not clearly reported [28, 37]. One review by Nelson discussed dif-
ferences in price responsiveness by sex in HED, concluding there was
little price response by heavy drinkers, regardless of sex [37]. Last,
Nelson found that, among studies that examined binge drinking in
young adults, two of seven found a statistically significant, protective
effect of higher prices or taxes against heavy drinking in young adult
men, whereas two of four studies found a statistically significant, pro-
tective effect of price/tax interventions against heavy drinking in
young adult women. Nelson concluded that evidence from economet-
ric studies did not strongly support a protective effect for higher alco-
hol price or tax interventions on binge drinking outcomes, regardless

of a drinker's age or sex [43].

Minimum pricing

In addition to taxes that raise the price of alcohol, minimum pricing of
alcohol has been proposed as a measure to reduce alcohol use gener-
ally and harmful drinking in particular [54]. Minimum pricing can pre-
vent low-cost selling of existing products and the introduction of new
products sold at lower prices. We identified one review that specifi-
cally examined the effect of minimum unit pricing on alcohol con-
sumption [41]. The review concluded that price-based alcohol policy
interventions such as minimum unit pricing were likely to reduce alco-
hol consumption, however, provided little discussion of the magnitude
of effects of minimum pricing and did not discuss any differential

effects by subgroups.

Cross-price effects

Evidence on the cross-price elasticities between alcohol and other goods
was unclear, with estimates of the direction of cross-price elasticities
mixed and magnitude relatively small. Much of the discussion in included
reviews centred on substitution between different alcohol beverage
types. Comparatively little evidence was available on the cross-price elas-
ticities between alcohol and other non-alcohol goods like tobacco, psy-
choactive drugs or food. Reviews that discussed cross-price elasticities
between different beverage types found either small cross-price elastici-
ties or inconsistent results between studies. A recent umbrella review
found no robust evidence of a relationship between alcohol prices and
consumption of unhealthy substances such as tobacco or psychoactive
drugs [18]. Three older reviews similarly concluded that cross-price elas-
ticities were small and imprecisely measured [29, 31, 32].

A meta-analysis of food demand elasticities in China estimated

cross-price elasticities between alcohol and non-alcoholic goods [26].
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On the whole, pooled cross-price elasticities tended to be fairly small.
For example, the pooled cross-price elasticity between alcohol and
tobacco was 0.12 (i.e. a 1% increase in alcohol price would be
expected to increase the demand for tobacco products by 0.12%)
[26]. These findings are consistent with recent evidence that exam-
ined whether alcohol, tobacco, cannabis and other psychoactive drugs
complemented or substituted each other. One recent review found
weak evidence that increasing the price of alcohol resulted in a reduc-
tion of cannabis use in adolescents [55]. A recent general review that
examined the use of excise taxes to reduce tobacco, alcohol and sug-
ary beverage consumption concluded that there was evidence indicat-
ing substitution among alcohol beverages within a given category
(e.g. between low- and high-alcohol beer), but little substitution across
beverage categories (e.g. beer to wine or spirits) [56]. Last, reports by
the International Agency for Research on Cancer, the World Health
Organization, and the US National Cancer Institute could not con-
clude whether higher alcohol prices would increase or decrease the
demand for tobacco products [57, 58].

Risk of bias assessment

We found that reviews most often failed to adequately assess
the quality of the evidence. For example, no formal quality
assessment was conducted in any of the reviews that included
the most primary studies, nor in any of Nelson's seven reviews
[20-23, 25, 28, 36-38, 43, 44]. Three of six umbrella reviews used a
quality assessment or risk of bias tool to assess included reviews,
[16, 18, 19] although one used a tool not designed to assess reviews
[18]. Only three of 24 reviews used a tool to assess the quality or risk
of bias of primary studies [39, 41, 42]. Additionally, most reviews that
conducted a formal quality assessment only presented broad scores
without any details.

Most reviews did not report using an a priori study design, the
search strategy was not always clearly described or comprehensive, it
was often unclear if grey literature was searched and several studies did
not select or extract studies in duplicate. Funding and potential compet-
ing interest were reported in all but four reviews [21, 26-28]. However,
only one review reported funding and potential competing interest of
primary studies [41]. Last, most reviews did not clearly discuss or inter-
pret differences between price and tax elasticities, between short- and
long-run price elasticities and between types of own-price elasticities.

DISCUSSION

Main results

Overall, the 30 included reviews provide overwhelming evidence that
higher alcohol prices and taxes were associated with lower total alco-
hol consumption and that price responsiveness varied by beverage
type. Total own-price elasticities for alcohol were consistently and

substantially negative to be policy meaningful. The reviews suggest

short- and long-run total own-price elasticity for alcohol of approxi-
mately -0.5 and -0.8 and own-price elasticities of approximately -0.3
for beer, -0.6 wine, and -0.5 to -0.8 for spirits. Limited discussion of
own-price participation and consumption elasticities makes it difficult
to draw strong conclusions and suggests that higher prices and taxes
may affect participation and consumption equally. Reviews provided
little evidence about the effect of higher prices or taxes on alcohol ini-
tiation or cessation. Other than reviews by Nelson, all reviews gener-
ally concluded that higher taxes and prices were associated with less
frequent harmful drinking practices such as HED. However, the mag-
nitudes of these associations were unclear. One meta-analysis found
own-price elasticity for heavy alcohol use that was substantially lower
than that of total alcohol consumption [20]. Reviews provided no evi-
dence that alcohol price responsiveness differed by SES, mixed evi-
dence with respect to age and sex, and limited evidence suggesting
price responsiveness in LMICs was similar to high-income countries.
One review focused on non-tax price strategies such as minimum
pricing and concluded that such strategies were likely associated with
lower alcohol consumption [41]. Last, reviews suggested some poten-
tially policy-relevant substitution among alcohol beverages within a
given category, but little substitution across beverage categories and
between alcohol and other harmful products such as tobacco and psy-

choactive drugs.

Limitations

First, several of our 30 included reviews were based on a similar
pool of primary studies and therefore, cannot be considered
independent from one another. Moreover, seven reviews were funded
by the alcohol industry and authored by a long-time industry consultant
[22, 23, 25, 36, 37, 43, 44]. Of the seven reviews, three had substantial
overlap to be considered duplicate publications [22, 23, 25]. Although
fragmented publishing may be justified, it may also contaminate and
skew the literature [59]. Second, our quality assessment is based on
our own interpretation of what was reported; we did not contact
authors when we felt methods and/or results were unclear. Limited
methodological information often rendered quality assessment difficult.
Third, although we set out with an explicit focus on the context of
LMICs, our findings have limited generalizability to their circumstances.
Fourth, although we prepared a protocol, we did not make it publicly
available before we started working on our umbrella review.

Implications for research and policy

Several reviews focused on the direction of effects, but lacked discus-
sion of the magnitude of the effects. This was particularly the case in
reviews that specifically examined or commented on HED. Vote
counting of studies with significant and non-significant results is not a
reliable approach and should be avoided. The lack of distinction
between price and tax elasticities, between short- and long-run price

elasticities and between types of own-price elasticities in pooled
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estimates and discussion is of concern and highlights the importance
of involving reviewers with backgrounds in systematic review method-
ology, the content area and related statistical approaches used. Simi-
larly, most reviews ignored a relevant and prolific area of economic
research, demand systems, which often include alcohol as one of the
goods in the estimation of own-price and cross-price elasticities.

Despite the evidence that financial conflicts of interest are associ-
ated with outcomes favourable to the funders [45-47], only one
review clearly reported competing interests for individual studies [41].
Seven of the 30 included reviews reported having been supported in
part by the ICAP without any explicit information that ICAP was cre-
ated by alcohol producers to promote industry interests [60, 61].
Although the main results reported in the reviews funded by ICAP
were generally in agreement with the rest of the literature, we found
that results did not support all conclusions in six of seven review
[22, 23, 25, 37, 43, 44]. A number of journals (e.g. BMJ, Heart, PLoS
Medicine and Thorax) do not consider for publication any study that
is partly or wholly funded by the tobacco industry [62, 63]. The
Cochrane Library goes further and considers only publishing system-
atic reviews that are not funded by organizations with a financial
interest in the outcome [45]. As most journals still consider publishing
studies, including reviews, supported by the alcohol industry, it is vital
that competing interests be clearly reported and that reviews pay
more attention to potential competing interests in primary studies.
Although early reviews conducted in the 1980s and 1990s did not fol-
low (or at least report) modern systematic review methodological
approaches, the thoughtful discussion of econometric techniques
used in individual studies, with suggestion to interpret results cau-
tiously and the progress made in the use and reporting of systematic
methods to identify, select and critically appraise relevant research
was impressive. However, we found that assessment and reporting of
the quality and risk of bias of primary studies was still lacking in sev-
eral recent reviews. The limited evidence base for LMICs warrants
additional research. The weak evidence base regarding socioeconomic
differences in price responsiveness warrants more research, particu-
larly in LMICs. The mixed and contradictory evidence with respect to
age and sex differences in alcohol price responsiveness also necessi-
tates additional research.

Our findings confirm the effectiveness of taxes in reducing alco-
hol use. Moreover, increasing the price of alcohol through taxes can
also be expected to increase tax revenue, because the demand for
alcohol is inelastic. The overwhelming evidence that alcohol use
causes health and social ills indicates that higher alcohol taxes can
improve population health and government finances. Given that most
consumption taxes are regressive, the lack of evidence of socioeco-
nomic differences in alcohol price responsiveness suggests that alco-
hol tax increases may disproportionally affect lower-SES individuals if
they are not more responsive to changes in alcohol prices than
higher-SES individuals. Revenues generated by these taxes can, how-
ever, be used to support programs that disproportionately benefit the
poor. Additionally, inasmuch as the poor consume more alcohol, their
health burden is greater and tax increases will have a progressive
health impact [56, 64, 65].
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