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Many variations of venue lockout 
policies have been introduced in 
an attempt to reducing drinking-

related harms. However, there is limited 
evidence to support their effectiveness1 
or to differentiate between variations of 
the same policy, such as the lockout times 
that are used. Over the last decade or so, 
ad hoc versions of these policies have 
been introduced in Australia as a result of 
the politicisation (or ‘problematisation’) of 
drinking-related violence,2 where late-night 
trading has been presented as the sole or 
primary cause of aggression in the night-time 
economy. As a result, several of Australia’s 
major cities have a varied and inconsistent 
history of venue lockout and last-drink 
policies. 

In 2008, Melbourne’s city council introduced 
a three month trial (March, April and May) of 
2 am lockouts for public venues (meaning 
that they can remain open but patrons 
cannot enter or re-enter after 2 am) across 
four local government areas (LGAs)3—
Melbourne’s CBD (including Docklands), Port 
Phillip, Yarra and Stonnington. However, the 
implementation of the policy was flawed, as 
although there were 487 venues within this 
area, 120 (25%) were granted exemptions by 
the Victorian Civil and Administrative Tribunal, 
many of which were nightclubs either close 
to venues with lockouts or located centrally 
within entertainment precincts (46 of the 85 
nightclubs obtained exemptions). The large 
number of exemptions created community 
confusion about the policy that limited its 
effectiveness, and an evaluation found mixed 

results.4 These lockouts were subsequently 
revoked, and Melbourne currently has no 
venue lockout policies and varied closing 
times for venues, with a large number of 
current licenses (185 or 11%) allowing venues 
to serve alcohol until 5 am or later.5

At about the same time in 2008, 3:30 am 
public venue closing times and 1:30 am 
lockouts were introduced in Newcastle, with 
no exceptions, which resulted in a sustained 
37% reduction in assaults in comparison 
to a local control city Hamilton.6 However 
a change of policy in 2010 that required 
Hamilton to enforce 1 am venue lockouts, but 

without any changes to venue closing times 
(which could be as late as 5 am), resulted in 
no significant changes to drinking-related 
assaults in Hamilton.1 This suggests that the 
reductions observed in Newcastle may have 
been caused by the restriction in operating 
hours rather than the lockout policy itself.

In February 2014, following a rise in drinking-
related violence in Sydney, a two-year trial of 
1.30 am lockouts and 3 am closing times was 
introduced in Kings Cross and the Sydney 
CBD. Preliminary findings suggest that this 
led to a 26-32% decrease in assaults7 with 
limited displacement effects (a simultaneous 

Using simulation modelling to examine the  
impact of venue lockout and last-drink policies  
on drinking-related harms and costs to licensees

Nick Scott,1,2 Michael Livingston,3,4 Iyanoosh Reporter,1 Paul Dietze1,2

1. Centre for Population Health, Burnet Institute, Victoria
2. Department of Epidemiology and Preventive Medicine, Monash University, Victoria
3. Drug Policy Modelling Program, National Drug and Alcohol Research Centre, University of New South Wales
4. Centre for Alcohol Policy Research, La Trobe University, Victoria
Correspondence to: Dr Nick Scott, Centre for Population Health, Burnet Institute, 85 Commercial Rd, Melbourne, VIC 3004; e-mail: Nick.Scott@burnet.edu.au
Submitted: June 2016; Revision requested: August 2016; Accepted: October 2016
The authors have stated they have no conflict of interest.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, 

provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
Aust NZ J Public Health. 2017; 41:243-7; doi: 10.1111/1753-6405.12640

Abstract

Objective: Many variations of venue lockout and last-drink policies have been introduced in 
attempts to reduce drinking-related harms. We estimate the public health gains and licensee 
costs of these policies using a computer simulated population of young adults engaging in 
heavy drinking.

Method: Using an agent-based model we implemented 1 am/2 am/3 am venue lockouts in 
conjunction with last drinks zero/one/two hours later, or at current closing times. Outcomes 
included: the number of incidents of verbal aggression in public drinking venues, private 
venues or on the street; and changed revenue to public venues. 

Results: The most effective policy in reducing verbal aggression among agents was 1 am 
lockouts with current closing times. All policies produced substantial reductions in street-based 
incidents of verbal aggression among agents (33-81%) due to the smoothing of transport 
demand. Direct revenue losses were 1-9% for simulated licensees, with later lockout times and 
longer periods between lockout and last drinks producing smaller revenue losses. 

Conclusion: Simulation models are useful for exploring consequences of policy change. Our 
simulation suggests that additional hours between lockout and last drinks could reduce 
aggression by easing transport demand, while minimising revenue loss to venue owners. 

Implications for public health: Direct policies to reduce late-night transport-related disputes 
should be considered.
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9% decrease across the rest of NSW was also 
reported), and a reduction in the number of 
drinking-related serious injury presentation in 
the emergency department of a major nearby 
hospital.8 However, it is unclear whether 
these decreases were simply the result of 
reduced participation in the night-time 
economy, with business revenue allegedly 
falling 20-50%,9 as supported by a 33% fall 
in foot traffic (from a Saturday night peak of 
about 6,000 in 2011 to about 4,000 in 2015),10 
lower passenger crossings at Kings Cross 
station and reduced taxi patronage.7 At the 
time of writing a review of these laws was 
under way. Other evaluations of lock-out laws 
in Queensland11,12 and in regional Victorian 
cities13 have produced mixed findings, with 
the weight of evidence suggesting that 
trading hours (or hours of service) are more 
likely to reduce harm than lockout provisions.

Recent legislation in Queensland means that 
from July 2016, state-wide laws of 2 am last 
drinks will be introduced, with an exception 
of 3 am last drinks given to venues in 15 late-
trading ‘Safe Night Precincts’.14,15 In addition, 
from February 2017 a 1 am lockout law was 
to be introduced to these 15 safe Night 
Precincts;15 however, a subsequent policy 
review removed this requirement before it 
was implemented.

A challenge for evaluations of these policies 
is that when balancing the needs of various 
stakeholders it is difficult to define success. 
The obvious desirability of lower numbers 
of assaults and emergency department 
presentations must be balanced against 
sociocultural and economic costs to 
businesses, consumers and the community 
via reduced participation in the night-time 
economy. Current evaluations largely focus 
on the impacts on violence and injury, which 
means that a full picture of the impacts of 
policy change is rarely available. Metrics such 
as venue revenue lost per incident averted 
can be used to objectively debate various 
policy impacts, although these data are 
largely private and unavailable to researchers. 
Simulation modelling can provide a method 
of estimating and comparing these measures 
under a range of policy options before they 
are actually implemented. 

Agent-based models (ABMs) are a type of 
model that has been successfully applied 
to alcohol policy analysis.16-19 ABMs are 
powerful in their abilities to represent 
diverse populations, as they comprise a 
set of autonomous ‘agents’ with unique 
characteristics.20 Each agent in the model 

follows simple behavioural rules to interact 
with other agents and their environment 
according to their personal characteristics. In 
this way, different responses to venue lockout 
policies according to where people live, 
where they normally drink and other personal 
characteristics can be captured.21-24 When 
many agents are combined and simulated 
together, their individualised characteristics 
provide a representation of a real-world 
population, and large-scale behavioural 
patterns can emerge from a multitude of 
local, stochastic interactions.

In this paper we use an existing ABM 
‘SimDrink’25 to simulate the effects of a variety 
of venue lockout and last-drink policies. 
In particular, we estimate the reduction in 
verbal aggression and lost revenue under 
variations of each policy, and combine these 
to determine the licensee costs per incident 
of aggression averted. The approach taken 
is novel because it involves simulating and 
tracking a population on an hourly time scale 
throughout the course of a night. This means 
that unlike many other models of this kind, 
we are able to compare hypothetical time-
specific (i.e. hour of day specific) policies, such 
as different lockout and last-drink times. 

Methods

The model
SimDrink simulates a population of 18-25 
year olds from Melbourne (residing in either 
inner city (IC) or outer urban (OU) areas) 
meeting up with friends, who then move 
between private, public ‘niche’ (e.g. pubs, 
bars) and public ‘commercial’ (e.g. nightclubs) 
venues over the course of a Saturday night.26 
The model tracks individuals agents’ alcohol 
consumption, spending and whether or 
not they experience verbal aggression, 
‘consumption-related harms’ (drink more than 
their pre-determined physiological limits) 
or ‘transport-related harms’ (have difficulty 
getting home). A detailed model description 
is provided in Appendix A and parameters 
used for the model are in provided in 
Appendix B (see the Supplementary file 
available with the online version of this 
article). Further information including an 
extensive investigation of model sensitivities 
can be found in.25

The model setting is Melbourne, but from 
the period prior to the introduction of 24-
hour public transport in January 2016. There 
are several reasons for this. First, data to 
parametrise the model were obtained from 

the Young Adults Alcohol Study (YAAS),27 
which was conducted in 2012, prior to this 
major policy change. The YAAS questionnaire 
asks a cohort of young heavy drinkers 
detailed questions about their movements 
and drinking behaviours throughout their 
most recent ‘big night out’ in Melbourne, 
defined as their most recent occasion 
consuming more than 8 (women) or 10 
(men) standard drinks of alcohol. It is unclear 
what long-term effects 24-hour public 
transport has had on individual drinking 
behaviours and therefore whether these 
data and parameters are still appropriate 
in 2016. Second, we would like our results 
to apply more broadly to other settings, in 
particular Adelaide, Brisbane and Sydney, 
where public transport operates similarly 
to how it did in Melbourne in 2012. Ideally, 
each of these settings would be modelled 
with unique, locally relevant parameters, 
but as no studies similar to YAAS are 
available in other Australian cities, this is not 
possible. Nevertheless, we believe that the 
psychosocial characteristics of drinking that 
the model relies on, which are listed directly 
below, are similar across other settings, 
making the results generalisable. 

Model assumptions and the 
psychosocial characteristics of 
drinking in Australia
The model makes several underlying 
assumptions about the single-occasion 
drinking sessions of individuals. In particular, 
the model assumes:

•	 Public locations attended by young 
drinkers from both OU and IC areas are 
typically in the IC.28

•	 It is common for people to move between 
venues (including between public and 
private settings) throughout the course of 
a single night.27,29

•	 Individuals drink at different rates in 
different settings (i.e. in public-niche versus 
public-commercial) and when intoxicated.30

•	 Friendship groups don’t split up when 
changing venues, with the exception of 
some members going home (the most 
common reasons for young people to 
attend drinking environments is either to 
socialise with friends or for special events/
celebrations).29

•	 Due to both peer pressure and safety 
concerns (in particular among OU 
residents), after exceeding their planned 
length of night people will only go home if 
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at least one friend has also exceeded their 
planned length of night (also based on 
extensive fieldwork from the authors).31

•	 Given the high cost of taxis, most people 
will be aware of the last train departure 
time and many people are likely to make 
specific efforts to catch the last train home 
(also based on extensive fieldwork from 
the authors).31

The generalisability of this model and its 
results is determined by the applicability 
of these assumptions to other settings. In 
the absence of evidence to the contrary we 
believe these assumptions to be broadly 
consistent at least across other capital 
Australian cities.

Several features believed to influence 
people’s movements and harms and venues’ 
revenues were unable to be included due to 
lack of studies and data to inform the model; 
for example the increasing use of ride-sharing 
services such as Uber, promotional events, 
drink discounts and live music. These have 
been identified as areas for future work.

Measures
For this analysis, the model outputs used 
to compare different scenarios were: the 
number of incidents of verbal aggression 
inside public and private venues; the number 
of incidents of verbal aggression outside of 
public venues (‘street-based’ incidents); and 
the percentage of agents from the OU and 
IC areas experiencing consumption-related 
harms. The effect of venue lockout policies 
on transport-related harms experienced by 
agents in the model have been considered 
elsewhere.19

Venues in the model each have their own set 
of individual properties and can record the 
total amount spent on drinks by simulated 
agents throughout the course of the night, 
meaning that when policies are tested that 
affect the movements of individuals, any 
changes to total revenue from a base scenario 
are able to be measured. This is how the 
direct loss of revenue under various lockout 
and last drink scenarios was estimated. 

For each policy scenario being tested, 1000 
simulations were run and average outputs 
were used to account for stochastic model 
variation. The simulated population for this 
analysis was 50% male, 50% IC residents 
(versus 50% OU residents) and 50% 18-21 
year-olds (versus 50% 22-25 year-olds).

Scenarios
To implement policies of venue lockouts, 
agents moving between venues after the 
lockout time no longer had the option to 
go to IC public venues. Closing time is a 
property of each venue in the model, and to 
implement last-drink policies, at a given time 
all venues were closed simultaneously and 
people inside them were moved on using the 
same process as if this were a regular closing 
time (see Supplementary file, Appendix 
A). Policies tested were: lockout times of 
1 am, 2 am and 3 am; and last-drink times 
occurring at 1 am, 2 am, 3 am or the regular 
venue closing times (up to 7 am for some 
venues5 – see Supplementary file, Appendix 
B). Each policy was compared to a scenario of 
no lockouts and current last-drink times, and 
policies that varied closing times but had no 
lockouts were implemented as the lockout 
time being equal to the last-drinks time.

Results

Regardless of last-drink time, 1am lockouts 
were the most effective in reducing total 
incidents of verbal aggression. Total incidents 
decreased by 17–25% under the various 1 am 
lockout policies, compared to 16–18% under 
2 am lockout policies and 10–11% under 3 am 
lockout policies (Table 1). 

Across all policies, the most significant effects 
were on street-based incidents of verbal 
aggression – those occurring after people had 
left venues and were navigating the transport 
system. Street-based incidents fell by 33-
81%, with larger falls observed as the time 
between lockout and last drinks increased 

due to reduced surges and smoothing 
of transport demand. In the case of 1 am 
lockouts with current venue closing time—
the longest period between lockout time 
and last drinks – the number of street-based 
incidents of verbal aggression was reduced 
by as much as 81%. In particular, street-based 
incidents accounted for only 16% (11.0/67.2) 
of baseline incidents, but represented the 
majority of incidents averted, indicating that 
this is a key component of the policy impact. 
Contrasting this is that the reduction in verbal 
aggression inside of venues was the lowest 
when last-drink times were earlier; however 
this simply reflects less person-hours spent 
inside of venues.

As might be expected, the least revenue was 
lost when venues were able to accept patrons 
until later (3 am lockout time) or serve drinks 
for longer (current closing times). Depending 
on the additional hours of service allowed, 
the estimated loss of revenue to venues 
ranged from 4–9% with 1 am lockouts, 3–5% 
with 2 am lockouts and 1–2% with 3 am 
lockouts. These figures relate only to direct 
losses in revenue over a single night. The 
model does not consider any longer-term 
behavioural response to the policies that 
may result in lower patronage and revenues 
over time, or any rebound effects in patron 
behaviour such as starting earlier. As such, 
our results cannot be directly compared with 
values of 20–50% reported in Sydney.9

Policies that had the longest period between 
the lockout time and last drinks had both the 
maximum reduction in street-based incidents 
and the least loss of revenue as venues could 
continue serving for longer. These policies 

Table 1: Results of policy simulations. The percentage change in the number of incidents of verbal aggression in 
public venues, private venues and in the street; the loss of revenue to public venues; the cost per incident of verbal 
aggression averted; and the percentage change in the prevalence of consumption-related harms among inner city 
and outer urban residents.

Baseline

1 am lockouts 2 am lockouts 3 am lockouts

1 am 
last-

drinks

2 am 
last-

drinks

3 am 
last-

drinks

Current 
last-

drinks

2 am 
last-

drinks

3 am 
last-

drinks

Current 
last-

drinks

3 am 
last-

drinks

Current 
last-

drinks

Incidents of verbal aggression per 1,000 people
Public venues 16.0 -26% -23% -19% -16% -20% -16% -12% -17% -8%
Private venues 40.3 -2% -9% -11% -13% -6% -7% 6% -2% -3%
Street-based 11.0 -55% -73% -72% -81% -56% -59% -58% -33% -41%
Total incidents 67.2 -17% -23% -23% -25% -17% -18% -16% -11% -10%
Total public revenue per 
1,000 people

$26,761 -9% -5% -4% -4% -5% -3% -3% -2% -1%

Lost revenue per public 
incident averted

N/A $227 $124 $108 $84 $140 $88 $95 $100 $66

Percentage of population who experienced consumption-related harms (columns represent percentage change)
Outer urban residents 13.4 -1% 0% 2% 1% 1% 0% 1% 0% -1%
Inner city residents 13.1 5% 8% 8% 9% 5% 5% 6% 1% 2%
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also had the lowest licensee cost per incident 
of aggression averted and so could therefore 
be considered the most ‘effective’.

It is important to note that in all of these 
scenarios, in particular when the lockout 
time was earlier, there was an increase in 
consumption-related harms among IC 
residents. The prevalence of consumption-
related harms among IC residents increased 
by 5–9% for 1 am lockouts, 5–6% for 2 am 
lockouts and 1–2% for 3 am lockouts. 
This was because before lockout policies 
were introduced, IC residents were able to 
move from private to public venues late at 
night (OU residents did not do this once 
public transport had stopped); however 
venue lockouts prevented this and led to 
IC residents spending more time in private 
venues. As drinking rates were modelled to 
be faster in private venues – which studies 
suggest occurs due to convenience and lower 
costs32 – there was an increased prevalence of 
consumption-related harms. 

The increase in the prevalence of 
consumption-related harms may also 
explain the decrease in verbal aggression 
in private venues under these policies, as 
experiencing consumption-related harms was 
considered to end the night for individuals, 
thus ending their chances of experiencing 
verbal aggression. In particular for many 
of the higher-risk individuals (i.e. people in 
the model who had consumed greater than 
a harms threshold for experiencing verbal 
aggression, see Supplementary file, Appendix 
A) their nights were likely to be ending earlier.

Discussion

We have used an ABM to simulate single 
drinking occasions of young, heavy drinkers 
in order to implement and compare several 
time-specific venue lockout and last-drink 
policies. These policies were most effective 
in reducing our measure of harm, incidents 
of verbal aggression, when there was a 
longer period between the lockout time 
and last-drinks time. In particular, their 
effectiveness in the model was primarily 
due to the smoothing of transport demand, 
which led to large reductions in the number 
of street-based incidents. This is an important 
illustration of how simulation models 
can be used to explore the intended and 
unintended consequences of policy change, 
as well as highlighting knowledge gaps and 
uncertainties, in order to develop rational and 
practical recommendations in the absence of 
conventional evidence.

A more direct method of addressing street-
based incidents of aggression may be by 
extending public transport operating hours, 
which is being trialled in Melbourne in the 
form of 24-hour public transport on Friday 
and Saturday nights. Not only has similar 
modelling work shown that this policy may 
be more effective in reducing incidents of 
aggression than venue lockouts,19 but it 
is likely to have more public support and 
subsequently face fewer political barriers. 
It remains to be seen how the introduction 
of 24-hour public transport in Melbourne 
has actually affected individual behaviours 
and drinking-related harms, in particular 
those of OU residents who have increased 
access to IC entertainment precincts late at 
night; for example it is plausible that these 
individuals may start their nights out later or 
have different movement patterns between 
venue types as a result of the policy. A review 
of the 24-hour public transport is due to 
occur in January 2017, however following 
the popularity of the first six months of 
operation the policy has been extended from 
a 12 month to an 18 month trial. Important 
comparisons should be drawn between this 
and the two-year review of the Kings Cross 
lockout policy, which at the time of writing 
was not yet concluded but was due in 2016.33

The model estimates that by including 
additional hours between lockout time and 
last-drinks time the loss of revenue to venue 
owners could be minimised, and that in the 
worst scenario losses would not exceed 10%; 
however this does not include losses from 
longer-term behavioural changes as people 
adjust to policies. For example, changes to 
the atmosphere of particular entertainment 
precincts may feedback to make the area 
less attractive as a night-time destination, 
reducing the number of people looking to 
have ‘big nights’ and producing additional 
revenue losses due to less participation in 
the night-time economy. This may be more 
likely to occur in areas such as Kings Cross, 
where a nearby precinct exists (e.g. Newtown) 
that does not have lockout policies in place. 
This was unable to be tested due to a lack of 
data to inform the modelling, and therefore 
we emphasise that our results should be 
used to compare policies, rather than to 
estimate their absolute impact. With this in 
mind, additional hours between lockout time 
and last-drinks time also came out to be the 
preferred policy options for venue owners.

It should be noted that these simulated 
findings are not entirely consistent with 

the evaluation literature,1 which generally 
suggests that trading hour or ‘last drinks’ 
restrictions are more effective than lock-out 
policies. This may be related to limitations of 
this study. First, these results are based on a 
theoretical model and there is uncertainty in 
the model parameters. To better understand 
these uncertainties, model sensitivities 
have been tested in detail elsewhere;25 the 
model was found to be robust to parameter 
variations, providing us with some confidence 
in the results. Despite this, a major strength 
of this study is the use of a simulation model 
to highlight policy implications that may 
otherwise be overlooked. We recommend 
that evidence from modelling work, which 
can capture the broader impact of policy 
changes, be used to inform future policy 
decisions.

Second, as mentioned in the methods, the 
parameters apply to young, heavy drinkers in 
Melbourne before 24-hour public transport 
was introduced, which we are generalising to 
other settings. The specific assumptions about 
drinking characteristics that are included in 
the model have been explicitly highlighted 
and, notwithstanding some likely variation 
in drinking behaviours between settings, 
we believe they can be applied beyond 
Melbourne, at least across capital cities. 

Third, the model has been designed to 
capture the effects of policies on individuals 
throughout the course of a single night, in 
order to measure the impact of time-specific 
policies. However, this means that it does not 
capture the effects of behavioural change 
over time, most notably reduced patronage 
and revenues, as well as any rebound over 
time. Policies are also implemented uniformly 
to all venues, meaning that the simulated 
agents cannot plan their nights or make 
decisions to go to venues or suburbs that 
may be exempt. Furthermore, agents do 
not fundamentally alter their nights out in 
response to policy changes. For example, 
if people started their nights out earlier in 
response to policy changes, this could shift 
the harm and revenue distribution among 
different types of venues. Instead, due to the 
lack of data available to inform alternative 
approaches, we assume similar behaviours 
and decision making up until restrictions 
limit the agents’ options. This is likely to be a 
simplification of the actual effects of policy 
change, so we have therefore been careful to 
draw conclusions about comparing policies, 
rather than estimating the actual effect sizes. 

Scott et al. Article
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This study has highlighted numerous data 
gaps and the need to better understand 
factors leading to aggression in the night-time 
economy in order to make informed alcohol 
policy decisions. Although novel data from 
studies of young people have been used for 
our model parameters, larger studies and 
studies from more locations would improve 
the model’s generalisability to other settings 
and enable additional features to be included. 
The model also does not include incidents of 
physical violence due to the unavailability of 
individual-level data. This means that model 
outcomes cannot be directly validated against 
crime statistics or emergency department 
data. Further, even if data were available 
to inform the model of physical violence, 
there is still limited evidence on what the 
denominators for hospital and crime statistics 
data are – for example how many people were 
having a ‘big night out’ in order to produce 
the observed number of events – making it 
hard to draw conclusions on the effectiveness 
of policies without further understanding of 
participation in the night-time economy.

Conclusions

Simulation models are useful tools for 
policymakers and researchers to explore 
intended and unintended consequences of 
policy change. Our simulation suggests that 
including additional hours between lockout 
times and last drinks could be explored 
as a way to reduce aggression by easing 
transport demand while also minimising the 
loss of revenue to venue owners. However, 
all lockout policies resulted in greater 
consumption-related harms among inner 
city residents. Policies to minimise late-
night transport-related disputes should be 
considered as a more direct way of reducing 
aggression in the night-time economy.
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