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This Appendix reports additional analyses and results discussed in the main text, which

could not be included due to space concerns. To locate the material more easily in the

context of the paper, in what follows we refer to the specific sections of the text.
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II.B. Identification Issues

Threats to Inference

1. Illegal drug use — This information is relevant to the first threat to identification

(other risky behaviors) which we discuss in subsection II.B. As mentioned in the text,

we use data from the three sweeps of the Arrestee Survey (AS) collected between 2003

and 2006. This is the only nationally representative survey of self-reported drug misuse

among individuals arrested in England and Wales, which contains also measurements of

alcohol consumption (Boreham et al. 2007).

The survey allows us to use only one definition of binge drinking as consuming at least

8 drinks on one occasion weekly (or more frequently) and having had an alcoholic drink

in the 24 hours preceding the arrest. One drink here is half the amount of the definition

used in most of the U.S. studies, or 1.15 alcoholic units. This means that 8+ drinks in

the AS correspond to 9.2+ units.

Unfortunately, the survey does not elicit information on the timing (and quantity)

of drug use at the same level of detail, but only asks whether a drug was taken in the

48 hours, the week, or the month before the arrest. Arguably one week or one month

represent a long time span over which different substances can be consumed, and possibly

not at the same time when alcohol was consumed. To identify alcohol and drug co-use

we therefore restrict attention to drug consumption in the last 48 hours before the arrest.

By doing so, however, we can only focus on a subset of drugs (i.e., heroin, cocaine and

crack) and not on others, including cannabis.

We document the prevalence rates of concurrent use of alcohol and different drugs

among the arrestee population in England, and how the co-use of each alcohol-drug com-

bination is associated with different types of crimes, after controlling for a set of basic

demographic variables.1 These results are reported in Table A.1, where we also show the

findings for cannabis, even if the information elicited on its consumption refers only to

the month before the arrest.

The first column of Table A.1 shows the extent of use for each drug in the sample.

About 12% of all arrestees had heroin, almost 8% had crack, and only 4% had cocaine.

Multiple drug use is allowed by the data collection, that is, the three categories are not

mutually exclusive. We find that the extent of use of any substance is about 17%, less than

half the rate found for alcohol consumption. If we consider consumption in the month

before arrest, we find that the extent of use of the same three substances is unsurprisingly

1The same results are found when we constrain the sample to people aged 18–30 years, which represent
almost 60% percent of the arrestee sample. We therefore concentrate on the estimates found for the whole
sample.

2



larger involving 27% of arrestees (not shown), whereas 48% of them had used cannabis

and 57% any type of drug. Even though the month window biases all these figures upward,

cannabis is unequivocally the most popular illegal drug among arrestees, while cocaine

consumption is modest.

The second column presents the prevalence rates of combined binge drinking and

drug use. The highest rate of co-use is observed in the case of cannabis, involving 19%

of arrestees. But again this is likely to be an overestimate since it records cannabis

consumption in the whole month before the arrest. The prevalence rates of joint alcohol-

drug use in the 48 hours pre-arrest are much smaller, at about 2.5% for heroin and cocaine

users and 2% for crack users. Considering all these three substances together, only 5.4%

of the arrestee population engage in simultaneous use of alcohol and any of such drugs.

The rate observed for the same drugs over the month preceding the arrest is twice as

large, with 11% of arrestees reporting co-use. If we extend our focus to all drugs during

the previous month, we find a much higher prevalence rate of 23%, 85% of which is

attributable to cannabis.

In the next column we report the correlation between arrest and joint consumption

of alcohol and illicit drugs. This is obtained from least squares regressions that include

controls for age, sex, ethnicity, education, presence of children, health and drug related

problems, and indicators for arrest and prison histories. A negative correlation indicates

that as arrests increase with bingeing they decline with drug use. This is suggestive of

substitutability between drug and alcohol consumption in the production of arrests. A

positive correlation is an indication of complementarity. For all arrests and each type of

crime, we find evidence of substitutability between binge drinking and the use of all types

of drug, except for cocaine. The same four associations emerge when we consider co-use

defined over the month prior to arrest. If we consider all drugs with the month window

definition, we find that alcohol and any drug continue to be substitutes, while alcohol and

cannabis are statistically unrelated (as found by Thies and Register [1993]).
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Table A.1: Concurrent Use of Illicit Drugs and Alcohol and Its Correlation with Arrests

(a) (b) (c) (d) (e)
Prevalence rate Correlation R2 Observations

Extent of of alcohol-drug between
drug use co-use co-use and

arrest

Any drug (48 hours)
all arrests 17.9 4.60 -0.012 0.273 22,981

(0.006)
violent 2.54 1.10 0.009 0.147 7,079

(0.008)
theft 11.6 2.27 -0.033 0.308 8,371

(0.012)
drink/drug (disorderly behavior?) 1.93 0.61 -0.010 0.173 2,880

(0.016)
other crime 1.74 0.60 0.009 0.172 4,636

(0.01)
Cocaine (48 hours)
all arrests 3.68 2.15 0.036 0.023 22,777

(0.004)
Heroin (48 hours)
all arrests 13.4 2.21 -0.049 0.324 22,870

(0.004)
Crack (48 hours)
all arrests 8.37 1.59 -0.019 0.174 22,813

(0.004)
Any drug (month)
all arrests 56.1 19.2 0.016 0.078 22,981

(0.015)
Cannabis (month)
all arrests 46.2 16.4 0.006 0.172 22,869

(0.008)

Source: Arrestee Survey, 2003–2006.
Note: Column (a) reports the prevalence rate of drug use; column (b) shows the prevalence rate of
combined use of alcohol and drug; column (c) reports the OLS estimate of drug use on binge drinking
controlling for age, sex, ethnicity, presence of children, health and drug problems, and indicators for
arrest and prison histories; column (d) presents the R2 of column (c)’s regression; column (e) reports
the number of observations (individuals) used in the regression.

2. Moderate drinking — Here we present information in relation to the second threat to

identification, namely moderate drinking. If young adults disproportionately binge drink

on weekends, they may also engage in higher levels of moderate drinking, which could

equally have impacts on outcomes. If this were the case, then it would be hard to believe

that our results are driven by bingeing, but rather by a combination of drinking and other

behaviors.

Figure A.1 presents moderate drinking, 1 to 4 alcohol units, with 4 units corresponding

to just more than one and a half pints of beer, over the week. About 50% of the 18–30 year

old individuals in the Health Survey for England consume between 1 and 4 units of alcohol

during weekdays and only 25% on Fridays and Saturdays. This consumption reversal goes
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in the opposite direction of what we describe for larger amounts of consumption. At the

same time, about 50% of the old in the HSE consume 1–4 units during weekends and

70% of them do so during weekdays. Young adults, therefore, engage in higher levels of

moderate drinking neither on weekends nor on weekdays.

Table A.2 presents the corresponding first stage analysis (which defines moderate

drinking up to 6 units of alcohol). The results show that the young are 15 to 26 per-

centage points less likely to engage in moderate drinking than their older counterparts

on weekends. Most of the outcome effects of moderate drinking should then be observed

among the old in weekday evenings or nights. But this is not what the outcome data

reveal (see the next section).

Table A.2: Patterns of Moderate Drinking

Units 1-2 Units 1-3 Units 1-4 Units 1-5 Units 1-6

a.w -0.152 -0.207 -0.255 -0.249 -0.258

(0.0220) (0.0262) (0.0283) (0.0275) (0.0264)

Observations 168 168 168 168 168

R-squared 0.770 0.777 0.798 0.809 0.827

First Stage F stat 47.51 62.19 81.22 82.08 95.50

Note: Health Survey of England 2008–2010. The dependent variable is an indicator for

whether the amount of alcohol drunk on the heaviest day in the past week was between 1

and up to 6 units of alcohol. aw is the product a×w where a (=1 if an individual is between

18 and 30 years of age, =0 if an individual is aged 50 or more); w (=1 if an individual’s

heaviest drinking day was between 1 and the specified units in the last seven days on a

Friday or Saturday, =0 otherwise). Additional controls included in each regression are cell

averages for years of education, indicators for gender (=1 if male), race (=1 if white), whether

the respondent had a long standing illness (=1 if yes), whether the respondent had ever been

a smoker (=1 if yes), the age at which the individual left full time education, the number

of licenses per 1,000 individuals, a set of year and quarter dummy variables, and quadratic

polynomials in age and day of the week.
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Figure A.1: Patterns of Moderate Drinking by Age

Source: Health Survey for England, 1998–2012 (all individuals).

Note: Drink 1 - 4 (%) is defined as the proportion of individuals drinking 1 to 4 units on the

heaviest drinking day.
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3. Selectivity — We next report three figures obtained from the 2000/01 UK Time

Use Survey (UK-TUS) which are relevant to our discussion about the third threat to

identification (selectivity). Following the same categorization of activities used in Figure

4 of the text, Figure A.2 of the Appendix repeat the exercise but replace the minutes an

individual spends in a given activity with the probability that the individual is involved

in that activity.

Figure A.3 reports double differences in minutes and Figure A.4 for the probability

(among young and old and on weekends versus weekdays) in other 11 activities, which

young adults may disproportionately engage in and for reasons that could be completely

unrelated to alcohol abuse. The activities include jogging, biking, playing ball games,

doing gym and fitness activities, walking, swimming, engaging in all sorts of sport related

activities, gardening, and dog walking. We do not find differences between young and old

on weekend evenings and nights.
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Figure A.2: Differences in the Probability of an Individual doing Activities at the Weekend between Younger (aged 18-30) and older (aged
50+) Individuals

Note: Estimates are obtained from the the 2000/01 UK Time Use Survey (UK-TUS). The estimates in each panel
comes from separate OLS regressions. In each case, the dependent variable is an indicator variable (=1) if the
individual spent some time doing the particular activity over the specified time period, and 0 otherwise. Each
panel shows the coefficient on a× w with the 95% confidence interval. Panel J.1 refers to time spent in pubs, bars,
restaurants, and night clubs. Panel J.2 indicates social activities not spent in pubs.
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Figure A.3: Differences in Time Spent doing Other Activities in Evenings/Nights at the Weekend between Younger (aged 18-30) and
older (aged 50+) Individuals

Note: Estimates in each panel are from separate least squares regressions. In each case, the dependent variable is the
number of minutes spent in a particular activity over the five specified time periods. Each panel shows the coefficient
on a× w with its 95% confidence interval.
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Figure A.4: Differences in the probability of an Individual doing Other Activities in Evenings/Nights at the Weekend between Younger
(aged 18-30) and older (aged 50+) Individuals

Note: Estimates are obtained from the the 2000/01 UK Time Use Survey (UK-TUS). The estimates in each panel
comes from separate OLS regressions. In each case, the dependent variable is an indicator variable (=1) if the
individual spent some time doing the particular activity over the specified time period, and 0 otherwise. Each panel
shows the coefficient on a× w with the 95% confidence interval.
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III. Data

III.A. Road Accidents

We next present three figures found with the RAD records, in which we show tempograms

for fatal road accidents (Figure A.5A), serious (Figure A.5B) and slight road accidents

(Figure A.5C). These are meant to complement the tempograms on all road accidents in

the main text. Indeed they uphold the evidence discussed in the main text.
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Figure A.5A: Total Number of Road Fatalities, by Hour of the Week

Source: Department of Transport, Road Accidents Data (RAD), 2006–2009.
Note: See the note to Figure 4A.

Figure A.5B: Total Number of Serious Road Accidents, by Hour of the Week

Source: Department of Transport, Road Accidents Data (RAD), 2006–2009.
Note: See the note to Figure 4A.
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Figure A.5C: Total Number of Slight Road Accidents, by Hour of the Week

Source: Department of Transport, Road Accidents Data (RAD), 2006–2009.
Note: See the note to Figure 4A.
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We now discuss the procedure to convert breath alcohol level into number of alcoholic

units. This allows us to estimate the effect of drinking on road accidents using a 2SLS

method with the BTS data. Notice for this estimation we can only use the BTS records

on collisions, excluding those that involve moving traffic violations, vehicle stops and

checks due to suspicion of alcohol, and other unspecified reasons. Such other records are

not related to a road accident. Below, however, we report not only the distribution of

alcoholic units consumed by individuals involved in collisions but also the distribution for

all individuals in the BTS records.

To convert breath alcohol levels (BALs) available in the BTS data to the number

of alcoholic units consumed we adopt a widely used procedure based on the Widmark’s

equation (see Andersson et al. 2009 and references therein). We begin by converting BAL

(mcg/100ml of breath) to blood alcohol content (BAC, which is measured in g/100ml of

blood). We then proceed to calculate the number of alcoholic units consumed by each

individual i, Υi, using the Widmark’s formula

Υi =
(BACi +mξi)rsPi

bϕ

whereBACi is the observed blood alcohol content for individual i, m denotes a metabolism

constant which is fixed to 0.017; ξi is the time duration of the drinking session in hours,

which in our benchmark analysis is assumed to be 4 hours (we have performed sensitivity

tests with 2, 3, 5, and 6 hours and found similar results as those in the main text, and

these are therefore not reported; however, below we show the effects obtained with such

different measures of ξ); rs is a constant capturing the distribution of water in the body

that takes account of differences between the sexes (0.58 if s=men and 0.49 if s=women);

Pi is body weight in kilograms, which in the analysis is set to the average body weight for

men at 84.3 kilograms and at 71.2 kilograms for women taken from the 2011 HSE (the

results do not change if we use gender-specific medians, and are thus not reported); b is

a constant for body water in the blood (and set to its mean value of 0.806); and ϕ is a

factor needed to convert the amount of alcohol in grams into alcoholic units and set to

0.8.

With alcohol involvement measured in alcoholic units, we can perform the 2SLS es-

timation and compare the results to those found with the TS2SLS procedure. For the

2SLS case we continue using the same instruments set out in Section II.A. However, due

to data limitations we are not able to include the same control variables, but we only

include month, month squared, and sex.

In Figure A.6 we present the kernel density distribution of alcoholic units from the

HSE data and the kernel density distribution of units derived from the BTS data after the
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conversion from BALs. We show two distributions from the BTS. One is obtained only

from individuals who have been breathalyzed after a collision (this is the distribution we

use in the analysis so that we can compare the results with those found with the RAD

records, which refer only to road accidents). The other is obtained from all BTS records,

including those that involve moving traffic violations, vehicle stops and checks due to

suspicion of alcohol, and other unspecified reasons.

Unsurprisingly, the HSE distribution is very different from the BTS distribution based

on road accidents. The former (HSE data) has a large mass at 2–3 units and a mean of

about 6 units (s.d.=5.2). The BTS distribution from collisions has a greater concentra-

tion at higher alcohol levels (between 10 and 16 units), and a mean of about 13 units

(s.d.=12.9). The gap between the two distributions is due to the fact that the BTS den-

sity is obtained from individuals who have been involved in a collision. In fact, the other

BTS distribution, obtained from all records, does shift toward the HSE distribution (and

has a mean about 10 units and standard deviation of 4.8).

Given the different sampling schemes underpinning the two data sources, there is no

reason to expect the two distributions to be the same. Nevertheless it is reassuring to see

that the BTS density on all police records is more similar to the distribution obtained

from the representative HSE sample for the population of England. The differences across

distributions might help reconcile the differences in the estimated impact of bingeing on

accidents found with the RAD-based TS2SLS procedure and the BTS-based 2SLS method.

Figure A.6: Distributions of Alcoholic Units from the HSE and the BTS Data
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III.B. and III.C Data on A&E Attendances and Arrests

Here we report a table of results in which we compare basic statistics on health behavior

and age distribution for England to those found for the areas that are relevant to our

study, that is, Solihull (A&E records from STC; III.B), and London and West Midlands

(arrests data from the London Metropolitan Police Service (MPS) and West Midlands

Police Service (WMP), respectively; III.C). A brief discussion on the balance tests is

reported in the main text.

After Table A.3, we present four figures found with the STC data in which we show

tempograms for head injuries (Figure A.7A), hand and elbow injury related A&E atten-

dances (Figure A.7B), open wound injury related A&E attendances (Figure A.7C), and

superficial injury related A&E attendances (Figure A.7D). These are meant to comple-

ment (and confirm the evidence shown in) the tempograms in the text (Figures 4.B).
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Table A.3: Test of Balance Against National Statistics on Health Behaviors and Age
Profiles

(a) (b) (c) (d)
England Solihull West Midlands London

(A&E) (Arrests) (Arrests)

A. Health Behaviors
% Binge drinkers

17.8 17.2 17.9 12.6
p-value 0.08 0.34 0.00

N 6781 29 735 983

% Current smokers
24.1 21.8 24.1 23.4

p-value 0.26 0.83 0.00
N 6781 29 735 983

% Eat 5 or more fruit and veg. per day
26.4 28.8 25.0 29.5

p-value 0.064 0.00 0.00
N 6781 29 735 983

B. Age Profiles
Age 15–29 19.8 17.3 19.7 23.7

p-value 0.00 0.71 0.00
N 6781 29 735 983

Age 20–29 13.4 10.4 13.0 17.8
p-value 0.00 0.06 0.00

N 6781 29 735 983

Age 50+ 34.1 37.3 34.6 25.4
p-value 0.00 0.10 0.00

N 6781 29 735 983

Age 18–30 17.5 14.5 19.1 22.2

Note: Panel A: The data source is the model based estimates at the Middle Layer Super Output
Area (MSOA) level. There are a total of 6,781 MSOAs in England, with an approximate average
population of around 7,500 people in each MSOA. Binge drinking at the MSOA level is measured
for adults aged 16+. Adult respondents to the Health Survey for England (HSE) are defined to be
‘binge drinkers’ if they report that in the last week they drunk 8+ units of alcohol (men), or 6+
units of alcohol (women) on any one day or more. They are not considered binge drinkers if they
did not drink this amount of alcohol on any day in the past week. ‘Current smokers’ are defined
from self-reports in the HSE; while respondents who are non-smokers report that they either ‘never
smoked cigarettes at all’, or ‘used to smoke cigarettes occasionally’ or ‘used to smoke cigarettes
regularly’. ‘Eat 5 or more fruit and veg. per day’ indicates respondents to the HSE reporting
that they consumed 5 or more portions of fruit and vegetables on the previous day. Panel B:
The data source is the mid-2008 resident population estimates at the MSOA level for ‘Age 15–
29’, ‘Age 20–29’, and ‘Age 50+’. Notice that the mid-2008 resident population estimates at the
MSOA level are available only in 5-year bands; therefore, the exact ‘Age 18–30’ is not available.
For this figure, instead, the mid-2009 Primary Care Trust (Solihull) and specific police authorities
(England, London, West Midlands) statistics are used. p-value reports the p-value of a two tailed
t-test of the MSOA mean of a region against the national average. N is the number of MSOAs.
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Figure A.7A: Total Number of Head Injury A&E Attendances, by Hour of the Week

Source: Solihull Care Trust (SCT) data, 1 April 2008–21 January 2011.
Note: See the note to Figure 4.A.

Figure A.7B: Total Number of Hand and Elbow Injury Related A&E Attendances, by
Hour of the Week

Source: Solihull Care Trust (SCT) data, 1 April 2008–21 January 2011.
Note: See the note to Figure 5.A.
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Figure A.7C: Total Number of Open Wound Injury Related A&E Attendances, by Hour
of the Week

Source: Solihull Care Trust (SCT) data, 1 April 2008–21 January 2011.
Note: See the note to Figure 4.A.
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Figure A.7D: Total Number of Superficial Injury Related A&E Attendances, by Hour of
the Week

Source: Solihull Care Trust (SCT) data, 1 April 2008–21 January 2011.
Note: See the note to Figure 4.A.
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III.C. Arrests

Figure A.8A reports the tempograms for arrests that are directly related to alcohol and

Figure A.8B present the tempogram for arrests that are indirectly related to alcohol.

These complement the tempogram (Figure 4.C) which is presented in the main text.
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Figure A.8A: Total Number of Directly Alcohol Related Arrests per Six Hour Block

Sources: Metropolitan Police Service and West Midlands Police; one week in February, one in
May, one in August, and one in November, 2009–2011.
Note: Total numbers are averaged over the sample period. Along the horizontal axis, 0 denotes
the first 6-hour block of Monday (00:00–05:59) and 24 denotes the last six-hour of Sunday
(18:00–23:59). The vertical lines indicate the benchmark weekend nights.
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Figure A.8B: Total Number of Indirectly Alcohol Related Arrests per Six Hour Block

Sources: Metropolitan Police Service and West Midlands Police, FOI request; one week in
February, one in May, one in August, and one in November, 2009–2011.
Note: Total numbers are averaged over the sample period. Along the horizontal axis, 0 denotes
the first 6-hour block of Monday (00:00–05:59) and 24 denotes the last six-hour of Sunday
(18:00–23:59). The vertical lines indicate the weekend nights.
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III.D. First Sample Data and Binge Drinking Measurement

Here we present additional information regarding the HSE and first stage estimates. In

2011 the Health Survey for England contained information on drinking from a drinking

diary. Individuals were given a seven-day diary and the starting day was usually the day

following the main interview. For each of the seven days, participants recorded whether

they had drunk alcohol. If so, the recorded the amount drank, times of day when they

drank and location. If was not recorded how much was drunk at each period however, or

how much was drunk in each location. Individuals were asked to complete and return the

diary even if they drank no alcohol in the week.

Figures A.9A–A.9.C replicate Figure 1 in the main text using the HSE drinking diary

data. Figure A.9A shows the pattern of consumption over the week for all individuals,

Figure A.9B only includes those who report drinking after 6pm, and Figure A.9C restricts

this to include only those who report drinking after 9pm. The patterns of consumption

are similar across the three groups within the HSE drinking diary data with the sharpest

jumps showing up with those who drink after 9pm. the patterns are also similar to those

reported in figure 1.

The two additional tables (Table A.4 and Table A.5) also presented in this section

are the result of three exercises described in the second half of section III.D. Table A.4

presents estimates of the probability of binge drinking over the weekend, using both the

HSE from 2008-2010 used in our baseline estimates and the HSE drinking diary data from

2011. Table A.5 compares characteristics of weekend and weekday binge drinkers with

the two different age groups.
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Figure A.9A: Patterns of Binge Drinking and Alcohol Consumption over Days of the Week

Source: Health Survey for England, 2011 (all individuals).
Note: Alcoholic units refer to the mean number of units of alcohol drunk on the day of the
week according to the drinking diary. Heavy episodic drinking (%) is defined as the proportion
of individuals drinking ten or more units on the day for men and 8 or more units for women.
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Figure A.9B: Patterns of Binge Drinking and Alcohol Consumption over Days of the Week
for those who Drink After 6pm

Source: Health Survey for England, 2011 (all individuals).
Note: Alcoholic units refer to the mean number of units of alcohol drunk on the day of the
week according to the drinking diary. Heavy episodic drinking (%) is defined as the proportion
of individuals drinking ten or more units on the day for men and 8 or more units for women.
Units and bingeing recorded for those who report drinking after 6pm otherwise daily units are
set equal to zero.
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Figure A.9C: Patterns of Binge Drinking and Alcohol Consumption over Days of the Week
for those who Drink After 9pm

Source: Health Survey for England, 2011 (all individuals).
Note: Alcoholic units refer to the mean number of units of alcohol drunk on the day of the
week according to the drinking diary. Heavy episodic drinking (%) is defined as the proportion
of individuals drinking ten or more units on the day for men and 8 or more units for women.
Units and bingeing recorded for those who report drinking after 9pm otherwise daily units are
set equal to zero.
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Table A.4: Probability of Binge Drinking Over the Weekend

(1) (2) (3) (4) (5) (6)
HSE 2008-2010 HSE 2011 Drinking Diary

Age 18-30 0.250 0.269 0.138 0.147 0.0410 0.0431
(0.0161) (0.0174) (0.0198) (0.0213) (0.00870) (0.00966)

Controls N Y N Y N Y
Conditional on drinking Y Y Y Y N N
Observations 3,758 3,589 4,462 4,373 9,819 9,570
R-squared 0.066 0.133 0.015 0.072 0.003 0.042

Note: The dependent variable in all columns is drinking 10 or more units, for the HSE 2008-2010 this is on the
heaviest drinking day and for the HSE drinking diary data this is can be on any day. The sample is restricted
to just weekends and to those who report drinking at least 2 or more units on the heaviest day in the HSE
2008-2010 data (columns 1 and 2), drinking at least 2 units in the HSE 2011 drinking diary data (columns 3
and 4) and no restriction on consumption of units in column 5 and 6. Controls include indicators for gender
(=1 if male), race (=1 if white), whether the respondent had a long standing illness (=1 if yes), whether the
respondent had ever been a smoker (=1 if yes), the age at which the individual left full time education.
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Table A.5: Characteristics of Binge Drinkers by age and day type

HSE 2008-2010 HSE 2011 Drinking diary data

Weekday Weekend p-value Weekday Weekend p-value
of diff of diff

A. Aged 18-30
Age 22.59 24.59 0.00 23.54 24.99 0.00
Male 0.63 0.62 0.75 0.67 0.57 0.15
Age left school 17.41 17.45 0.68 17.73 17.67 0.75
Ever smoked 0.70 0.71 0.90 0.62 0.62 0.99
Long standing illness 0.22 0.21 0.74 0.24 0.30 0.36
Urban 0.83 0.85 0.37 0.92 0.86 0.15
BMI 24.59 25.39 0.01 24.93 25.39 0.50
B. Aged 50+
Age 60.18 58.05 0.00 61.51 59.06 0.00
Male 0.79 0.76 0.23 0.85 0.82 0.33
Age left school 16.30 16.27 0.74 16.31 16.46 0.20
Ever smoked 0.79 0.72 0.02 0.83 0.79 0.20
Long standing illness 0.52 0.50 0.60 0.61 0.52 0.02
Urban 0.77 0.79 0.51 0.72 0.68 0.18
BMI 28.37 28.79 0.15 29.10 29.14 0.92

Note: Panel A restricts the sample to those aged between 18 and 30, panel B restricts the sample to
those aged above 50. The p-value of the differences represents the p-value from a two-sided t-test (for
age, age left school, and BMI) or a test of proportions (for male, ever smoked, long standing illness, and
urban) between the weekend and weekdays. For the HSE 2008-2008 the sample includes those who report
bingeing (drinking 10 or more units on their heaviest drinking day), for the HSE 2011 drinking diary
data the sample includes all binge (drinking 10 or more units in a day) episodes.
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IV.B. Benchmark Estimates

Figure A.10A: Effect of Drinking on Road Accidents by Type and Level of Alcohol Consumption

Note: Estimates are obtained from two-sample two stage least squares (TS2SLS). At each unit level, the estimates come from a separate regression. Bootstrapped
standard errors are estimated using 1,000 replications and are represented by the whiskers. First stage (first sample) estimation uses the estimates obtained from
HSE data and reported in Figure 6.A. The solid line and corresponding whiskers denote the TS2SLS estimates obtained using RAD records, the dashed line with the
squares denote the TS2SLS estimates obtained with RAD records but using only the controls that are available in the BTS sample (i.e., month, month squared, and
sex). The dotted line and corresponding whiskers denote the TS2SLS estimates using BTS data, while the solid gray line and whiskers display the 2SLS estimates
from BTS data. All first stage F -statistics are above 10.
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Figure A.10B: Effect of Drinking on Injury Related Attendances by Type and Level of Alcohol Consumption

Note: First stage (first sample) estimation uses the estimates obtained from HSE data and reported in Figure 5.B. For all other
estimation details see note to Figure 6.B.
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Figure A.10C: The Effect of Binge Drinking on all Directly and Indirectly Alcohol Related Arrests by Level of Alcohol Consumption

Note: First stage (first sample) estimation uses the estimates obtained from HSE data and reported in Figure 5.C. For all other
estimation details see note to Figure 6.C.
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Next we present some sensitivity analysis of the results of the final column in the

baseline estimates (Tables 2-4). In Tables A.6-A.8 we present the estimates of the effects

of binge drinking showing the impact the addition of controls has on the estimates. In

particular, we show three estimates for each outcome variable. The first estimate is the

benchmark result that includes all the control variables described in the main text. The

second estimate only includes controls for quadratic polynomials in age and day of the

week, and the third estimate does not include any controls. The AET ratio is the ratio

of the benchmark estimate with the full set of controls divided by the difference between

this estimate with full controls and an estimate with a restricted set of controls (either

polynomials in age and day of the week or no controls). These are followed by Tables A.9-

A.11 that present estimates allowing for violations in the exclusion restriction, following

the methodology Conley et al. (2012). In the tables in the main text we present the union

of confidence intervals showing a lower bound effect of zero and an upper bound impact

of 50% of the reduced form effect, in Tables A.9-A.11 we also show the impacts with a

direct effect of 20%, 40%, 60% and 80% of the reduced form effect.

Table A.6: Effects of Binge Drinking on Road Accidents with and without controls &
AET ratios

All Fatal

83.12 80.07 73.52 4.054 3.905 2.869
(10.18) (9.824) (3.690) (0.579) (0.523) (0.183)

Controls Full Age, Day of None Full Age, Day of None
the Week the Week

AET ratio <0 <0 <0 <0

Serious Slight

16.31 15.97 13.81 62.75 60.19 56.83
(2.064) (1.916) (0.686) (7.930) (7.754) (3.118)

Controls Full Age, Day of None Full Age, Day of None
the Week the Week

AET ratio <0 <0 <0 <0

Note: For each outcome we calculate three point estimates. The first is with the full set
of controls as described in Table 1 (βf ). The second contains a restricted set of controls
including quadratic polynomials in age and day of the week, and the third contains no

controls (βr). The ‘AET ratio’ is given by
β1

βR
1 − β1

where β1 is the estimate with the full

set of controls and βR
1 is the estimate with a restricted set of controls either only including

quadratic polynomials in age and day of the week or no controls.
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Table A.7: Effects of Binge Drinking on A&E attendances with and without controls &
AET ratios

All Injuries Head

4.657 4.919 4.759 2.435 2.566 2.088
(0.882) (0.919) (0.422) (0.493) (0.518) (0.243)

Controls Full Age, Day of None Full Age, Day of None
the Week the Week

AET ratio 17.77 45.66 18.59 <0

Hands & Elbows Open

1.270 1.301 1.323 2.227 2.258 1.773
(0.333) (0.384) (0.194) (0.370) (0.373) (0.152)

Controls Full Age, Day of None Full Age, Day of None
the Week the Week

AET ratio 40.97 23.96 71.84 <0

Superficial

0.903 0.899 0.832
(0.295) (0.316) (0.176)

Controls Full Age, Day of None
the Week

AET ratio <0 <0
Note: See notes to table A.6.
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Table A.8: Effects of Binge Drinking on Arrests with and without controls & AET ratios

All Direct Drunk

470.7 457.8 466.7 169.7 166.6 135.0 78.14 75.53 55.84
(108.0) (85.02) (35.80) (37.72) (30.99) (10.91) (18.31) (14.32) (5.774)

Controls Full Age, Day of None Full Age, Day of None Full Age, Day of None
the Week the Week the Week

AET ratio <0 <0 <0 <0 <0 <0

Drunk Driving Indirect Violent

91.53 91.05 79.18 301.0 291.2 331.7 143.6 135.6 124.1
(21.25) (18.82) (7.137) (71.90) (55.64) (26.27) (33.86) (25.31) (10.31)

Controls Full Age, Day of None Full Age, Day of None Full Age, Day of None
the Week the Week the Week

AET ratio <0 <0 <0 9.805 <0 <0

Common assault Criminal Damage Sex

27.83 29.46 30.64 35.85 36.71 42.31 1.458 2.520 5.229
(7.907) (6.914) (3.323) (11.68) (10.34) (5.392) (2.350) (2.077) (1.069)

Controls Full Age, Day of None Full Age, Day of None Full Age, Day of None
the Week the Week the Week

AET ratio 17.07 9.904 41.69 5.550 1.373 0.387

Robbery Theft Burglary

22.16 18.49 25.31 3.569 5.000 32.35 11.26 10.07 27.13
(10.27) (8.304) (4.114) (7.536) (6.882) (4.400) (7.666) (6.791) (4.395)

Controls Full Age, Day of None Full Age, Day of None Full Age, Day of None
the Week the Week the Week

AET ratio <0 7.035 2.494 0.124 <0 0.710

Note: See note to table A6.
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Table A.9: Effects of Binge Drinking on Road Accidents when relaxing the exclusion
restriction

% of the
reduced

form effect Panel A - All Panel A - Fatal
8+ 10+ 12+ 8+ 10+ 12+

20% [42.49, 78.85] [51.88, 101.2] [60.55, 118.7] [2.191, 3.975] [2.334, 5.095] [2.694, 6.006]
40% [31.55, 78.85] [38.55, 101.2] [45.02, 118.7] [1.334, 3.975] [1.632, 5.095] [1.88, 6.006]
60% [20.22, 78.85] [24.75, 101.2] [28.95, 118.7] [0.733, 3.975] [0.897, 5.095] [1.03, 6.006]
80% [8.029, 78.85] [9.887, 101.2] [11.60, 118.7] [0.101, 3.975] [0.119, 5.095] [0.13, 6.006]

Panel A - Serious Panel A - Slight

20% [8.068, 15.68] [9.977, 19.99] [11.45, 23.64] [31.73, 59.85] [38.67, 76.89] [45.38, 89.90]
40% [5.829, 15.68] [7.240, 19.99] [8.282, 23.64] [23.42, 59.85] [28.55, 76.89] [33.58, 89.90]
60% [3.488, 15.68] [4.365, 19.99] [4.967, 23.64] [14.81, 59.85] [18.08, 76.89] [21.34, 89.90]
80% [0.999, 15.68] [1.270, 19.99] [1.413, 23.64] [7.973, 59.85] [6.842, 76.89] [8.150, 89.90]

Panel B - BTS Panel C - BTS (2SLS)

20% [42.39, 83.91] [53.45, 109.7] [59.82, 134.4] [151.1, 278.1] [129.7, 232.6] [126.8, 224.3]
40% [30.57, 83.91] [38.63, 109.7] [43.09, 134.4] [112.6, 278.1] [96.45, 232.6] [94.26, 224.3]
60% [18.49, 83.91] [23.45, 109.7] [26.02, 134.4] [73.48, 278.1] [62.74, 232.6] [61.26, 224.3]
80% [5.855, 83.91] [7.485, 109.7] [8.101, 134.4] [33, 278.1] [27.94, 232.6] [27.22, 224.3]

Panel C - RAD (TS2SLS)

20% [47.26, 72.67] [53.15, 80.48] [62.91, 93.87]
40% [35.01, 72.67] [39.27, 80.48] [46.62, 93.87]
60% [22.46, 72.67] [25.09, 80.48] [29.90, 93.87]
80% [9.466, 72.67] [10.51, 80.48] [12.59, 93.87]

Note: The ‘union of C.I.’ in square brackets represents the 95% confidence interval based on the union of prior
weighted confidence intervals of the direct effect of the instrument on the outcome. The figures show the C.I.
with a lower bound of the direct effect of zero and an upper bound of the corresponding percentage of the
reduced form effect. The specification for the estimation is given in Table 2.
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Table A.10: Effects of Binge Drinking on A&E attendances when relaxing the exclusion
restriction

% of the
reduced

form effect All Head
8+ 10+ 12+ 8+ 10+ 12+

20% [1.987, 4.970] [2.447, 6.126] [3.219, 8.901] [1.025, 2.611] [1.196, 3.291] [1.500, 4.845]
40% [1.352, 4.970] [1.678, 6.126] [2.242, 8.901] [0.694, 2.611] [0.804, 3.291] [1.006, 4.845]
60% [0.690, 4.970] [0.869, 6.126] [1.190, 8.901] [0.348, 2.611] [0.395, 3.291] [0.487, 4.845]
80% [-0.011, 4.970] [0.002, 6.126] [0.020, 8.901] [-0.018, 2.611] [-0.037, 3.291] [-0.075, 4.845]

Hand & Elbows Open

20% [0.378, 1.505] [0.498, 1.816] [0.676, 2.590] [1.013, 2.307] [1.244, 2.848] [1.634, 4.156]
40% [0.193, 1.505] [0.265, 1.816] [0.366, 2.590] [0.700, 2.307] [0.866, 2.848] [1.158, 4.156]
60% [0.0015, 1.505] [0.022, 1.816] [0.036, 2.590] [0.369, 2.307] [0.463, 2.848] [0.636, 4.156]
80% [-0.196, 1.505] [-0.231, 1.816] [-0.316, 2.590] [0.016, 2.307] [0.026, 2.848] [0.046, 4.156]

Superficial

20% [0.177, 1.165] [0.208, 1.445] [0.251, 2.083]
40% [0.047, 1.165] [0.051, 1.445] [0.046, 2.083]
60% [-0.086, 1.165] [-0.109, 1.445] [-0.167, 2.083]
80% [-0.222, 1.165] [-0.275, 1.445] [-0.390, 2.083]

Note: See note to Table A.9.
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Table A.11: Effects of Binge Drinking on Arrests when relaxing the exclusion restriction

% of the
reduced

form effect All Direct
8+ 10+ 12+ 8+ 10+ 12+

20% [206.1, 565.1] [232.6, 642.6] [275.2, 801] [73.22, 204.7] [83.71, 231.6] [100.9, 286.8]
40% [146.6, 565.1] [164.6, 642.6] [195.6, 801] [51.62, 204.7] [58.96, 231.6] [71.74, 286.8]
60% [83.81, 565.1] [93.23, 642.6] [111.6, 801] [28.87, 204.7] [32.91, 231.6] [40.80, 286.8]
80% [15.02, 565.1] [15.63, 642.6] [19.07, 801] [3.976, 204.7] [4.507, 231.6] [6.334, 286.8]

Drunk Drunk Driving

20% [30.97, 96.64] [35.94, 108.8] [41.74, 136.3] [39, 110.8] [43.98, 126] [54.77, 154.2]
40% [20.54, 96.64] [23.93, 108.8] [27.73, 136.3] [27.20, 110.8] [30.52, 126] [38.76, 154.2]
60% [9.503, 96.64] [11.20, 108.8] [12.82, 136.3] [14.73, 110.8] [16.36, 126] [21.60, 154.2]
80% [-2.460, 96.64] [-2.595, 108.8] [-3.507, 136.3] [1.090, 110.8] [0.982, 126] [2.377, 154.2]

Indirect Violent

20% [130.1, 362.8] [145.7, 413.7] [170.8, 517.2] [62.31, 173.1] [70.22, 197] [83.16, 245.4]
40% [91.45, 362.8] [101.7, 413.7] [119.4, 517.2] [44.32, 173.1] [49.67, 197] [59.09, 245.4]
60% [50.64, 362.8] [55.55, 413.7] [65.20, 517.2] [25.46, 173.1] [28.24, 197] [33.86, 245.4]
80% [5.909, 362.8] [5.406, 413.7] [5.789, 517.2] [4.927, 173.1] [5.102, 197] [6.255, 245.4]

Common Assault Criminal Damage

20% [8.658, 36.48] [10.40, 40.74] [11, 52.05] [9.674, 48.30] [10.92, 54.89] [12.62, 68.32]
40% [4.591, 36.48] [5.653, 40.74] [5.620, 52.05] [4.264, 48.30] [4.771, 54.89] [5.356, 68.32]
60% [0.300, 36.48] [0.639, 40.74] [-0.0706, 52.05] [-1.421, 48.30] [-1.676, 54.89] [-2.312, 68.32]
80% [-4.258, 36.48] [-4.688, 40.74] [-6.148, 52.05] [-7.417, 48.30] [-8.461, 54.89] [-10.46, 68.32]

Sex Robbery

20% [-2.644, 4.951] [-3.019, 5.641] [-3.739, 6.963] [1.274, 34.40] [1.015, 39.56] [1.184, 48.63]
40% [-2.909, 4.951] [-3.315, 5.641] [-4.091, 6.963] [-2.190, 34.40] [-2.829, 39.56] [-3.464, 48.63]
60% [-3.176, 4.951] [-3.614, 5.641] [-4.448, 6.963] [-5.770, 34.40] [-6.792, 39.56] [-8.287, 48.63]
80% [-3.445, 4.951] [-3.915, 5.641] [-4.807, 6.963] [-9.476, 34.40] [-10.88, 39.56] [-13.30, 48.63]

Theft Burglary

20% [-8.940, 14.60] [-10.19, 16.63] [-12.50, 20.38] [-2.784, 20.87] [-3.133, 23.66] [-3.824, 29]
40% [-9.574, 14.60] [-10.90, 16.63] [-13.36, 20.38] [-4.560, 20.87] [-5.158, 23.66] [-6.292, 29.00]
60% [-10.21, 14.60] [-11.62, 16.63] [-14.24, 20.38] [-6.375, 20.87] [-7.227, 23.66] [-8.825, 29.00]
80% [-10.85, 14.60] [-12.34, 16.63] [-15.12, 20.38] [-8.232, 20.87] [-9.343, 23.66] [-11.43, 29.00]

Note: See note to Table A.9.
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We perform two sensitivity checks on the 2SLS estimates discussed in the text (see

also the discussion above in relation to subsection III.A), which relate to the conversion

from breath alcohol levels to alcoholic units. In the first, we vary the time duration of

the drinking sessions, and — besides the 4 hour window used in the benchmark analysis

— we consider durations of 2, 3, 5, and 6 hours. In the second we replace the imputation

of body weights needed for the conversion from gender-specific means to gender-specific

medians (82.5 kilograms for men and 68.8 kilograms for women from the 2011 HSE data).

The results are reported in Figure A.11A (for the different elapsed times using mean

weights) and Figure A.11B (for the different elapsed times using median weights). Figure

A.11A broadly upholds the findings reported in Figure 6.A. When the time window of

a drinking session is allowed to be greater than 4 hours, we generally find large 2SLS

estimates, which are at least 2 times greater than those found with the TS2SLS procedure,

regardless of whether the RAD or the TS data are used. This is confirmed by the findings

reported in Figure A.11B.

Notice also that both figures report the OLS estimates obtained from the BTS data. It

is interesting to see that OLS and RAD-based TS2SLS estimates are essentially the same.

Up to 11 units, the OLS estimates slightly above the TS2SLS estimates, while from 12

units and up they are slightly below. Interestingly, the OLS results are in general below

the corresponding TS2SLS BTS-based TS2SLS estimates, and these in turn are below the

corresponding 2SLS estimates.

We then present Table A.12 which reports effect heterogeneity by road type as described

in the main text.
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Figure A.11A: Effect of Drinking on Alcohol Related Arrests by Level of Alcohol Con-
sumption and Methods (Using Mean Weight in the Conversion from BALs to Alcohol
Units)
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Figure A.11B: Effect of Drinking on Alcohol Related Arrests by Level of Alcohol Con-
sumption and Methods (Using Median Weight in the Conversion from BALs to Alcohol
Units)

Note: In each panel, the solid black line and corresponding whiskers denote estimates obtained using
RAD records, while the dotted black line and corresponding whiskers denote the OLS estimates using
BTS data. The gray lines correspond to the 2SLS estimates using the BTS data for different values
of elapsed time; 2 hours (squares), 3 hours (circles), 5 hours (diamonds) and 6 hours (triangles). All
first stage F -statistics are above 10.
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Table A.12: Effects of Binge Drinking on Road Accidents by Road Type

Mean Mean Alcoholic Units

(All Day) (Night) 8+ 10+ 12+

A. Unclassified
All 127.31 7.86 18.60 23.40 27.39

(2.370) (3.319) (3.760)
Fatal 0.88 0.14 0.416 0.523 0.612

(0.123) (0.149) (0.184)
Serious 16.71 1.40 3.508 4.415 5.167

(0.594) (0.766) (0.937)
Slight 109.73 6.32 14.67 18.47 21.61

(2.030) (2.851) (3.156)
B. Classified Roads
All 318.45 25.40 46.99 59.14 69.20

(5.042) (7.002) (8.405)
Fatal 4.72 0.90 2.795 3.518 4.117

(0.389) (0.548) (0.651)
Serious 43.11 4.68 9.509 11.97 14.00

(1.179) (1.561) (1.937)
Slight 270.63 19.82 34.69 43.65 51.08

(3.776) (5.242) (6.208)
C. Non-Motorway
All 428.38 31.12 63.89 80.41 94.09

(6.990) (9.786) (11.51)
Fatal 5.28 0.94 3.003 3.779 4.423

(0.382) (0.523) (0.644)
Serious 58.07 5.73 12.75 16.05 18.78

(1.518) (2.036) (2.532)
Slight 365.02 24.44 48.13 60.57 70.89

(5.424) (7.611) (8.778)
D.Classified as B and C
All 97.96 7.00 14.42 18.14 21.23

(1.530) (2.143) (2.381)
Fatal 1.28 0.22 0.712 0.896 1.049

(0.188) (0.239) (0.269)
Serious 13.96 1.27 3.744 4.712 5.514

(0.520) (0.680) (0.848)
Slight 82.73 5.51 9.961 12.54 14.67

(1.100) (1.554) (1.664)
First stage F-test 79.92 65.08 63.17

Note: Estimates obtained from two-sample two stage least squares (TS2SLS). Each coefficient represents
a separate estimation. Bootstrapped standard errors obtained using 1,000 replications are in parenthesis.
First stage (first sample) estimation uses the estimates reported in Figure 6.A. Each panel restricts the
sample used to different road types. Panel A presents the estimates for unclassified road these are local
roads intended for local traffic. The vast majority (60%) of roads in the UK fall within this category.
Panel B presents the estimates for classified roads. Classified roads include Motorways (Freeways). They
also include A roads which are major roads intended to provide large-scale transport links within or
between areas, B roads which are roads intended to connect different areas, and to feed traffic between
A roads and smaller roads on the network and classified unnumbered which smaller roads intended to
connect together unclassified roads with A and B roads, and often linking a housing estate or a village
to the rest of the network these are unofficially known as C roads. Panel C shows the estimates for all
roads except motorways. Panel D presents the results just for B and C roads described above.
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IV.C Sensitivity Analysis

In order to rule out commuting being a driver of our results we provide further sensitivity

checks on the time cut-offs. We estimate the baseline model for three different time

periods; 10pm to 1am, 10pm to 2am, 10pm to 3am, 10pm to 4am and 10pm to 5am.

These are reported in Table A.13.

Table A.13: Effects of Binge Drinking on Road Accidents for different time windows

Time Window All Fatal Serious Slight

22:00-00:59 46.11 1.487 7.744 36.88
(6.715) (0.313) (1.485) (5.684)

22:00-01:59 66.99 2.246 11.21 53.53
(9.263) (0.379) (1.787) (7.728)

22:00-02:59 85.42 3.044 15.08 67.30
(11.52) (0.494) (2.382) (9.367)

22:00-03:59 102.4 3.917 18.46 80.06
(13.38) (0.581) (2.600) (10.81)

22:00-04:59 113.0 4.366 20.79 87.84
(14.48) (0.593) (2.769) (11.63)

Note: For estimation details see notes to Table 2.
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IV.D. Further Robustness and Other Exercises

Spillover Effects on Road Accidents

Table 5 summarizes the estimates for the 10+ unit case in the main text in which we

examine the impact of binge drinking on accidents involving only one and two or more

vehicles as well as accidents involving only one and two or more casualties. Here, in Table

A.14 we present the the estimates for 8+ and 12+ units. For both 8+ and 12+ units we

find similar results to those presented in the main text for 10+ units. For both 8+ and

12+ units 63% of accidents are accounted for by cases in which there is only one vehicle

per accident and about 65% of the whole effect on accidents is attributable to accidents

that involve one casualty only.

Table A.14: Effects of Binge Drinking on Road Accidents by Number of Vehicles and
Casualties

Vehicles Casualities

1 2+ 1 2+

A. 8+ units
All 41.28 24.60 42.42 23.33

(4.458) (3.020) (4.688) (2.660)
Fatal 2.008 1.180 1.188 2.071

(0.290) (0.265) (0.225) (0.300)
Serious 9.391 3.548 7.475 5.546

(1.024) (0.744) (0.955) (0.887)
Slight 29.88 19.87 33.76 15.72

(3.481) (2.357) (3.904) (1.765)
First stage F-test 79.92 79.92 79.92 79.92

B. 12+ units
All 60.79 36.23 62.47 34.36

(7.332) (4.865) (7.809) (4.233)
Fatal 2.957 1.737 1.750 3.049

(0.472) (0.415) (0.369) (0.476)
Serious 13.83 5.225 11.01 8.167

(1.773) (1.121) (1.664) (1.316)
Slight 44.00 29.26 49.71 23.15

(5.538) (3.819) (6.280) (2.865)
First stage F-test 63.17 63.17 63.17 63.17

Note: Estimates obtained from two-sample two stage least squares
(TS2SLS). Each coefficient represents a separate estimation. Boot-
strapped standard errors obtained using 1,000 replications are in paren-
thesis. First stage (first sample) estimation uses the estimates reported
in Figure 5.A. For other estimation details see the note to Table 2.

First Stage Estimation with Time Use Data — Here we report the results from one of the
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sensitivity exercises in which we replace the HSE data in the first stage with data from

the UK-TUS. This comes with two tables. The first shows the result from the first stage

(Table A.15) and the second displays the TS2SLS estimates on all outcomes (Table A.16).

As discussed in the text, the first stage is very strong (with F -test statistics always greater

than 300), and the second stage estimates are substantially larger than those found in the

benchmark analysis reported in the text.

Table A.15: First Stage Estimates on Binge Drinking Using Data from the UK-TUS

6pm - 8pm - 11pm 8pm - 8pm - 2am 9pm - 3am
Midnight Midnight

a.w 0.075 0.101 0.096 0.074 0.062
(0.003) (0.005) (0.004) (0.003) (0.002)

Constant 0.149 0.290 0.256 0.201 0.097
(0.088) (0.128) (0.108) (0.083) (0.063)

Observations 168 168 168 168 168
R-squared 0.951 0.952 0.957 0.955 0.958
F-test 776.4 483.8 666.6 618.4 703.5

Note: Estimates are obtained from least squares regressions on the 2000/2001 UK Time Use Survey
(UK-TUS) data. Standard errors are in parentheses. The unit of observation is individuals (by day).
The dependent variable is the proportion of time an individual spends in a pub, restaurant, or cafe
during the specified time period. There are 3,716 individuals with two observations and 43 with one
observation.
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Table A.16: The Effects of Binge Drinking on A&E Attendances, Road Accidents, and
Arrests using Time Diaries in the First Stage

6pm - 8pm - 11pm 8pm - 8pm - 2am 9pm - 3am
Midnight Midnight

A. Road Accidents
All 198.8 148.7 156.9 203.3 242.1

(11.57) (8.934) (9.418) (12.34) (14.70)
Fatal 9.638 7.208 7.605 9.858 11.74

(1.051) (0.837) (0.844) (1.107) (1.316)
Serious 38.56 28.83 30.43 39.44 46.96

(3.273) (2.389) (2.607) (3.493) (4.160)
Slight 150.6 112.6 118.8 154.0 183.4

(8.743) (6.769) (7.076) (9.197) (10.92)
B. A&E Attendances

All Injuries 18.48 13.82 14.59 18.91 22.51
(2.210) (1.643) (1.793) (2.309) (2.732)

Head 8.159 6.102 6.438 8.345 9.936
(1.079) (0.821) (0.866) (1.114) (1.362)

Hand and Elbows 4.716 3.527 3.722 4.824 5.744
(0.969) (0.734) (0.793) (1.006) (1.213)

Open 6.934 5.186 5.472 7.093 8.445
(0.964) (0.773) (0.802) (1.008) (1.236)

Superficial 2.639 1.974 2.083 2.700 3.214
(0.619) (0.466) (0.494) (0.681) (0.760)

C. Arrests
All 1,061 793.8 837.6 1,086 1,293

(106.9) (79.06) (82.35) (106.2) (127.5)
Direct 358.2 267.9 282.7 366.4 436.3

(39.45) (30.94) (31.96) (40.20) (49.03)
Drunk 152.9 114.3 120.6 156.4 186.2

(20.25) (15.43) (15.79) (20.70) (24.66)
D Drive 181.6 135.8 143.3 185.8 221.2

(27.44) (20.09) (20.85) (27.78) (32.79)
Indirect 612.8 458.3 483.6 626.8 746.3

(73.55) (55.63) (58.72) (77.09) (89.86)
Violent 279.1 208.7 220.2 285.5 339.9

(29.85) (21.93) (23.53) (29.34) (34.23)
Common assault 60.28 45.08 47.57 61.66 73.41

(12.07) (8.749) (9.541) (12.36) (14.75)
Crim Dam 85.09 63.63 67.15 87.03 103.6

(21.48) (15.82) (17.10) (21.99) (25.72)
Sex 6.518 4.874 5.143 6.667 7.938

(6.133) (4.726) (4.981) (6.490) (7.622)
Robbery 28.94 21.65 22.84 29.61 35.25

(16.75) (12.26) (13.09) (16.48) (20.32)
Theft 24.91 18.63 19.66 25.48 30.34

(19.65) (14.78) (15.19) (20.17) (24.24)
Burglary 3.796 2.839 2.995 3.882 4.623

(15.64) (11.60) (12.58) (15.43) (19.00)

Note: Estimates obtained from two-sample two stage least squares (TS-2SLS). Each coefficient rep-
resents a separate estimation. Bootstrapped standard errors obtained using 1,000 replications are in
parenthesis. First stage (first sample) estimation uses the estimates reported in Table A.8.
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First Stage Estimation with Drinking Diary Information — Here we report the results

from another sensitivity exercise in which we replace the HSE 2008-2010 data in the first

stage with data from the HSE drinking diary data. This comes with three tables. The

first shows the TS2SLS estimates for road accidents (Table A.17), for A&E attendances

(Table A.18) and Arrests (Table A.19A–A.19C). The values of the first stage F -statistics

show a similarly strong relationship between the instruments and binge drinking as seen

in the HSE 2008–2011 data. As discussed in the text, the TS2SLS estimates are slightly

larger or of a similar magnitude compared to our baseline estimates. We take this as

further evidence that our benchmark estimates are not affected by the fact that we use

information on the heaviest drinking day of the week and not total drinks consumed in

each day of the week, and, if anything, they are likely to be more conservative.

Location — In this part we present the results that use the HSE drinking diary data

that better account for the location of drinking. We present the results that distinguish

between two broad locations (drinking in and drinking out) in three tables. We present

the TS2SLS estimates for road accidents (Table A.20), for A&E attendances (Table A.21)

and Arrests (Table A.22A–A.22B).
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Table A.17: Effects of Binge Drinking on Road Accidents using Drinking Diary Data in
the First Stage

Mean Mean Alcoholic Units
(All Day) (Night) 8+ 10+ 12+

A. Drinks anytime
All 415.0 29.9 134.2 164.4 197.9

(18.79) (21.72) (24.75)
Fatal 4.92 0.84 4.658 5.705 6.868

(1.280) (1.542) (1.785)
Serious 57.5 5.6 27.78 34.01 40.95

(4.831) (5.681) (6.153)
Slight 352.6 23.5 101.8 124.7 150.1

(14.02) (16.21) (19.08)
First stage F-test 61.96 75.17 85.94

B. Drinks after 6pm
All 415.0 29.9 137.5 165.7 197.4

(19.06) (20.88) (23.88)
Fatal 4.92 0.84 4.771 5.751 6.850

(1.313) (1.538) (1.759)
Serious 57.5 5.6 28.45 34.29 40.84

(4.890) (5.493) (5.956)
Slight 352.6 23.5 104.3 125.7 149.7

(14.23) (15.63) (18.48)
First stage F-test 61.50 79.55 89

C. Drinks after 9pm
All 415.0 29.9 144.7 173.1 206.4

(16.32) (18.64) (21.72)
Fatal 4.92 0.84 5.022 6.007 7.163

(1.302) (1.555) (1.805)
Serious 57.5 5.6 29.94 35.82 42.71

(4.594) (5.290) (5.746)
Slight 352.6 23.5 109.8 131.3 156.6

(12.02) (13.77) (16.74)
First stage F-test 90.56 103.8 105.4

Note: Estimates obtained from two-sample two stage least squares (TS2SLS). Each coeffi-
cient represents a separate estimation. Bootstrapped standard errors obtained using 1,000
replications are in parenthesis. The first stage estimation is based on the HSE 2011 Drinking
Diary data. The estimation in both stages is performed on 168 cells (=2 age groups × 1
year × 12 months × 7 days). In Panel A units are recorded for all individuals. Panel B
records bingeing for who report drinking after 6pm otherwise bingeing is set equal to zero,
and in Panel C bingeing is recorded for those drinking after 9pm otherwise bingeing is set
equal to zero. The road accidents data (RAD) comes from 2011 to match the HSE.
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Table A.18: Effects of Binge Drinking on A&E Attendances using Drinking Diary Data
in the First Stage

Mean Mean Alcoholic Units

(All Day) (Night) 8+ 10+ 12+

A. Drinks anytime
All Injuries 68.7 4.0 6.356 7.036 7.531

(1.946) (2.413) (2.470)
Head 10.9 1.0 3.445 3.813 4.081

(1.018) (1.291) (1.367)
Hand and Elbows 12.9 0.5 1.370 1.516 1.623

(0.565) (0.656) (0.641)
Open 9.4 0.7 2.349 2.600 2.783

(0.727) (0.832) (0.869)
Superficial 6.1 0.2 0.724 0.802 0.858

(0.301) (0.401) (0.425)
First stage F-test 30.35 26.03 22.85

B. Drinks after 6pm
All Injuries 68.7 4.0 6.261 7.017 7.441

(1.858) (2.255) (2.317)
Head 10.9 1.0 3.393 3.802 4.032

(0.970) (1.213) (1.282)
Hand and Elbows 12.9 0.5 1.349 1.512 1.603

(0.546) (0.641) (0.629)
Open 9.4 0.7 2.314 2.593 2.750

(0.698) (0.791) (0.823)
Superficial 6.1 0.2 0.714 0.800 0.848

(0.288) (0.390) (0.406)
First stage F-test 32.86 27.53 24.62

C. Drinks after 9pm
All Injuries 68.7 4.0 6.146 6.960 7.548

(1.801) (1.975) (2.183)
Head 10.9 1.0 3.331 3.772 4.090

(0.979) (1.068) (1.208)
Hand and Elbows 12.9 0.5 1.324 1.500 1.626

(0.531) (0.571) (0.600)
Open 9.4 0.7 2.271 2.572 2.789

(0.677) (0.697) (0.768)
Superficial 6.1 0.2 0.700 0.793 0.860

(0.299) (0.340) (0.384)
First stage F-test 34.12 33.37 27.63

Note: Estimates obtained from two-sample two stage least squares (TS2SLS). Each coefficient
represents a separate estimation. Bootstrapped standard errors obtained using 1,000 replications
are in parenthesis. The first stage estimation is based on the HSE 2011 Drinking Diary data. The
estimation in both stages is performed on 168 cells (=2 age groups × 1 year × 12 months × 7
days). In Panel A units are recorded for all individuals. Panel B records bingeing for who report
drinking after 6pm otherwise bingeing is set equal to zero, and in Panel C bingeing is recorded for
those drinking after 9pm otherwise bingeing is set equal to zero. The A&E data comes from 2010
and 2011.
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Table A.19A: Effects of Binge Drinking on Arrests using Drinking Diary Data in the First
Stage

Mean Mean Alcoholic Units
(All Day) (Night) 8+ 10+ 12+

A. Drinks anytime
All 621.1 132.3 802.6 983.5 1,161

(191.5) (288.9) (234.8)
Direct 61.4 33.4 297.4 364.5 430.1

(57.44) (71.41) (58.78)
Drunk 21.6 9.9 123.5 151.3 178.6

(24.71) (30.17) (29.53)
Drunk Driving 39.8 23.5 173.9 213.2 251.6

(38.94) (48.69) (41.21)
Indirect 559.8 98.9 505.2 619.1 730.6

(140.7) (176.3) (172.0)
Violent 137.1 31.4 213.5 261.6 308.8

(50.80) (62.76) (59.47)
Common assault 77.4 12.7 29.11 35.67 42.09

(15.97) (19.40) (20.69)
Criminal Damage 46.2 11.8 72.77 89.17 105.2

(26.78) (32.72) (33.95)
Sex 22.8 2.9 8.956 10.97 12.95

(6.251) (7.522) (8.156)
Robbery 49.2 6.0 54.00 66.16 78.09

(24.31) (30.67) (33.79)
Theft 140.5 14.9 7.661 9.388 11.08

(22.92) (28.17) (32.25)
Burglary 52.8 10.1 18.40 22.54 26.60

(16.94) (20.48) (23.06)
First stage F-test 34.30 38.11 67.97
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Table A.19B: Effects of Binge Drinking on Arrests using Drinking Diary Data in the First
Stage

Mean Mean Alcoholic Units
(All Day) (Night) 8+ 10+ 12+

B. Drinks after 6pm
All 621.1 132.3 825.7 991.7 1,156

(193.9) (270.8) (223.5)
Direct 61.4 33.4 306.0 367.5 428.4

(60.67) (68.65) (57.82)
Drunk 21.6 9.9 127.0 152.6 177.8

(25.26) (28.64) (28.61)
Drunk Driving 39.8 23.5 178.9 214.9 250.5

(41.54) (47.68) (41.07)
Indirect 559.8 98.9 519.7 624.2 727.6

(140.8) (167.3) (162.2)
Violent 137.1 31.4 219.7 263.8 307.5

(50.90) (59.37) (55.48)
Common assault 77.4 12.7 29.94 35.96 41.92

(16.42) (19.23) (20.47)
Criminal Damage 46.2 11.8 74.86 89.91 104.8

(27.37) (31.96) (33.65)
Sex 22.8 2.9 9.213 11.06 12.90

(6.525) (7.457) (7.999)
Robbery 49.2 6.0 55.55 66.71 77.76

(25.28) (30.26) (33.12)
Theft 140.5 14.9 7.882 9.466 11.03

(23.44) (28.03) (31.76)
Burglary 52.8 10.1 18.93 22.73 26.49

(17.20) (20.33) (22.75)

First stage F-test 34.73 41.76 72.82
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Table A.19C: Effects of Binge Drinking on Arrests using Drinking Diary Data in the First
Stage

Mean Mean Alcoholic Units
(All Day) (Night) 8+ 10+ 12+

C. Drinks after 9pm
All 621.1 132.3 873.2 1,042 1,222

(198.5) (261.8) (223.9)
Direct 61.4 33.4 323.6 386.3 452.9

(58.53) (68.42) (56.75)
Drunk 21.6 9.9 134.3 160.4 188.0

(25.12) (28.18) (27.39)
Drunk Driving 39.8 23.5 189.2 225.9 264.9

(40.37) (48.51) (42.41)
Indirect 559.8 98.9 549.6 656.2 769.3

(147.1) (169.6) (164.8)
Violent 137.1 31.4 232.3 277.3 325.1

(52.85) (61.45) (59.43)
Common assault 77.4 12.7 31.67 37.81 44.32

(16.76) (19.28) (20.81)
Criminal Damage 46.2 11.8 79.17 94.51 110.8

(28.10) (31.64) (33.77)
Sex 22.8 2.9 9.743 11.63 13.64

(6.582) (7.760) (8.436)
Robbery 49.2 6.0 58.74 70.13 82.22

(25.55) (30.34) (32.35)
Theft 140.5 14.9 8.335 9.950 11.67

(24.85) (29.39) (33.62)
Burglary 52.8 10.1 20.01 23.89 28.01

(17.97) (21.61) (24.63)

First stage F-test 41.25 47.98 78.38

Note: Estimates obtained from two-sample two stage least squares (TS2SLS). Each coefficient
represents a separate estimation. Bootstrapped standard errors obtained using 1,000 replications
are in parenthesis. The first stage estimation is based on the HSE 2011 Drinking Diary data and
arrests data from 2011. The estimation in both stages is performed on 56 cells (=2 age groups
× 1 year × 7 days). In Table A12.A units are recorded for all individuals. Table A12.B records
bingeing for who report drinking after 6pm otherwise bingeing is set equal to zero, and in Table
A12.C bingeing is recorded for those drinking after 9pm otherwise bingeing is set equal to zero.
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Table A.20: Effects of Binge Drinking on Road Accidents by Drinking Location using
Drinking Diary Data in the First Stage

Mean Mean Alcoholic Units
(All Day) (Night) 8+ 10+ 12+

A. Drinks in
All 415.0 29.9 211.1 268.7 344.9

(41.76) (59.91) (72.54)
Fatal 4.92 0.84 7.324 9.325 11.97

(2.331) (3.222) (3.687)
Serious 57.5 5.6 43.67 55.60 71.35

(9.870) (14.13) (16.53)
Slight 352.6 23.5 160.1 203.8 261.6

(31.26) (44.49) (55.17)
First stage F-test 32.37 30.32 33.38

B. Drinks out
All 415.0 29.9 212.7 230.9 280.9

(39.55) (38.83) (48.02)
Fatal 4.92 0.84 7.381 8.012 9.747

(2.227) (2.308) (2.876)
Serious 57.5 5.6 44.01 47.77 58.12

(9.854) (9.268) (11.12)
Slight 352.6 23.5 161.3 175.1 213.0

(29.20) (29.39) (36.57)
First stage F-test 43.90 54.92 52.07

Note: Estimates obtained from two-sample two stage least squares (TS2SLS). Each
coefficient represents a separate estimation. Bootstrapped standard errors obtained
using 1,000 replications are in parenthesis. The first stage estimation is based on the
HSE 2011 Drinking Diary data. The estimation in both stages is performed on 168
cells (=2 age groups × 1 year × 12 months × 7 days). In Panel A units are recorded
for individuals who report bingeing in defined as at home or at a neighbor’s home.
Panel B records bingeing for who report drinking out which includes drinking at a
bar in a public space, an outdoor public space, restaurant, night club/disco, pub, or
social club. The road accidents data (RAD) comes from 2011 to match the HSE.
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Table A.21: Effects of Binge Drinking on A&E Attendances by Drinking Location using
Drinking Diary Data in the First Stage

Mean Mean Alcoholic Units
(All Day) (Night) 8+ 10+ 12+

A. Drinks in
All Injuries 68.7 4.0 10.21 10.80 11.97

(3.847) (4.731) (7.814)
Head 10.9 1.0 5.531 5.852 6.485

(2.027) (2.590) (4.572)
Hand and Elbows 12.9 0.5 2.199 2.327 2.578

(1.168) (1.371) (2.056)
Open 9.4 0.7 3.771 3.990 4.422

(1.474) (1.763) (3.312)
Superficial 6.1 0.2 1.163 1.231 1.364

(0.504) (0.757) (1.213)
First stage F-test 20.03 16.56 12.11

B. Drinks out
All Injuries 68.7 4.0 7.826 8.858 10.09

(2.891) (3.263) (3.901)
Head 10.9 1.0 4.241 4.800 5.468

(1.513) (1.706) (2.149)
Hand and Elbows 12.9 0.5 1.686 1.908 2.174

(0.716) (0.793) (0.897)
Open 9.4 0.7 2.892 3.273 3.728

(1.023) (1.123) (1.368)
Superficial 6.1 0.2 0.892 1.010 1.150

(0.436) (0.503) (0.633)
First stage F-test 24.23 25.97 22.02

Note: Estimates obtained from two-sample two stage least squares (TS2SLS). Each coefficient
represents a separate estimation. Bootstrapped standard errors obtained using 1,000 replications
are in parenthesis. The first stage estimation is based on the HSE 2011 Drinking Diary data. The
estimation in both stages is performed on 168 cells (=2 age groups × 1 year × 12 months × 7
days). In Panel A units are recorded for individuals who report bingeing in defined as at home
or at a neighbor’s home. Panel B records bingeing for who report drinking out which includes
drinking at a bar in a public space, an outdoor public space, restaurant, night club/disco, pub, or
social club. The A&E data comes from 2010 and 2011.
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Table A.22A: Effects of Binge Drinking on Arrests by Drinking Location In using Drinking
Diary Data in the First Stage

Mean Mean Alcoholic Units
(All Day) (Night) 8+ 10+ 12+

A. Drinks in
All 621.1 132.3 1,277 1,625 2,034

(437.3) (5,356) (786.0)
Direct 61.4 33.4 473.4 602.1 753.9

(130.3) (239.0) (226.7)
Drunk 21.6 9.9 196.5 250.0 313.0

(53.99) (97.57) (102.3)
Drunk Driving 39.8 23.5 276.8 352.1 440.9

(83.76) (148.5) (135.8)
Indirect 559.8 98.9 804.0 1,023 1,281

(314.2) (577.3) (574.1)
Violent 137.1 31.4 339.8 432.2 541.2

(116.3) (216.8) (209.6)
Common assault 77.4 12.7 46.33 58.92 73.78

(31.83) (50.40) (52.60)
Criminal Damage 46.2 11.8 115.8 147.3 184.4

(54.85) (94.71) (96.54)
Sex 22.8 2.9 14.25 18.13 22.70

(11.47) (16.72) (18.96)
Robbery 49.2 6.0 85.93 109.3 136.9

(40.43) (58.05) (66.98)
Theft 140.5 14.9 12.19 15.51 19.42

(40.43) (61.33) (70.12)
Burglary 52.8 10.1 29.28 37.24 46.63

(27.56) (35.86) (42.51)

First stage F-test 19.49 17.72 19.51
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Table A.22B: Effects of Binge Drinking on Arrests by Drinking Location Out using Drink-
ing Diary Data in the First Stage

Mean Mean Alcoholic Units
(All Day) (Night) 8+ 10+ 12+

B. Drinks out
All 621.1 132.3 1,261 1,367 1,622

(405.7) (457.9) (382.6)
Direct 61.4 33.4 467.2 506.5 601.1

(137.1) (121.4) (111.4)
Drunk 21.6 9.9 194.0 210.3 249.5

(54.49) (51.09) (48.74)
Drunk Driving 39.8 23.5 273.3 296.2 351.5

(89.61) (79.23) (75.52)
Indirect 559.8 98.9 793.6 860.3 1,021

(279.3) (253.7) (255.4)
Violent 137.1 31.4 335.4 363.6 431.5

(103.5) (89.80) (88.40)
Common assault 77.4 12.7 45.72 49.56 58.82

(26.46) (25.84) (29.46)
Criminal Damage 46.2 11.8 114.3 123.9 147.1

(47.11) (46.40) (50.32)
Sex 22.8 2.9 14.07 15.25 18.10

(11.15) (10.43) (11.69)
Robbery 49.2 6.0 84.82 91.94 109.1

(50.52) (51.02) (53.26)
Theft 140.5 14.9 12.03 13.05 15.48

(37.26) (38.52) (44.58)
Burglary 52.8 10.1 28.90 31.32 37.18

(28.28) (29.12) (32.93)

First stage F-test 24.81 36.13 55.04

Note: Estimates obtained from two-sample two stage least squares (TS2SLS). Each coefficient
represents a separate estimation. Bootstrapped standard errors obtained using 1,000 replications
are in parenthesis. The first stage estimation is based on the HSE 2011 Drinking Diary data and
arrests data from 2011. The estimation in both stages is performed on 56 cells (=2 age groups
× 1 year × 7 days). In Table A15.A units are recorded for individuals who report bingeing in
defined as at home or at a neighbor’s home. Table A15.B records bingeing for who report drinking
out which includes drinking at a bar in a public space, an outdoor public space, restaurant, night
club/disco, pub, or social club.
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Table A.23: Effects of Binge Drinking on Asthma related A&E Attendances (Placebo
Analysis)

Mean Mean Alcoholic Units

(All Day) (Night) 8+ 10+ 12+

Asthma 1.2 0.25 -0.00882 -0.0104 -0.0128
(0.0813) (0.0973) (0.120)

First stage F-test 76.63 58.26 48.01

Note: Estimates obtained from two-sample two stage least squares (TS2SLS). Each coefficient
represents a separate estimation. Bootstrapped standard errors obtained using 1,000 replica-
tions are in parenthesis.
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Police Deployment — In this part of the paper we present data and estimates of police

officers on duty. As in the case of the arrest data, the numbers of police on duty were

obtained using the 2000 FoI Act. The data were provided by the Durham Constabulary

and the London Metropolitan Police Service. Durham Constabulary covers a substantially

smaller population than the MPS, with around 0.6 million people. The MPS is the

largest police force in the country with 33,367 full time equivalent police officers in 2010.

This corresponds to 43 officers per 10,000 individuals of the population. The Durham

Constabulary has 25 officers per 10,000 residents.

The data cover the same 16 weeks in four 6–hour daily blocks as those in the arrest

data. For each hour of the day we know the number of police officers who were recorded

on duty. Officers who were absent or on sick leave are removed. One disadvantage of

the data is that we only know the total number of officers on duty and not the specific

number of officers who were engaged in alcohol related crime prevention and other relevant

activities.

The solid line in Figure A.12 represents the average number of police officers on duty

during the night (00:0005:59) in the two police forces per 10,000 residents, while the

dashed line refers to the numbers in service during the rest of the day. We observe

a steady increase during the week nights, with police numbers reaching their peak on

Friday night (Saturday morning). The patterns are very similar in Durham and London,

with most officers deployed in the middle of the day during working days and at weekend

evenings.

Table A.24 reports the reduced form estimates. The dependent variable is the number

of police officers on duty per 10,000 individuals of the treated population (i.e., the 1830

year olds in London and Durham) where we restrict the time period between midnight and

6am. We find an additional 3.2 officers on duty per 10,000 residents at night during the

weekend. This is made up of 2.5 additional officers for the London Met and almost 4 ad-

ditional officers for the Durham Constabulary. Table A.25 reports the TS2SLS estimates

using the weekend dummy as an instrument.
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Figure A.12: Total Number of Police Officers on Duty, per Night (00:00-05:59)

Sources: London Metropolitan Police Service and Durham Police Service, Freedom of In-
formation request; one week in February, one in May, one in August, and one in November,
2009–2011.
Note: Total numbers are averaged over the sample period. Along the horizontal axis, 0
denotes the first 6-hour block of Monday (00:0005:59) and 24 denotes the last six-hour of
Sunday (18:00–23:59). The vertical lines indicate the weekend nights.

Table A.24: Reduced Form Effects of Binge Drinking (Police Numbers)

(1) (2) (3)
All London Durham

Weekend 3.241 2.535 3.948
(0.288) (0.457) (0.288)

Observations 167 84 83
R-squared 0.726 0.476 0.786

Note: The data are aggregated into cell means by year, quarter of the year, day of the week,
and age group. We have 167 observations with these aggregations (7 days 3 years 2 areas 4
quarters) – this makes 167 as we lose one observation as there was a missing observation from
Durham constabulary.
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Table A.25: The Effect of Binge Drinking on Police Numbers

Mean Mean Alcoholic Units

(All Day) (Night) 8+ 10+ 12+

A. All
Police on duty 42.1 10.6 18.48 26.43 33.83

(4.243) (6.711) (9.614)

First Stage F stat 44.65 33.42 27.53
Observations 167 167 167

B. London
Police on duty 56.8 8.7 20.91 25.62 36.79

(33.61) (61.46) (775.9)

First Stage F stat 9.068 8.631 5.449
Observations 84 84 84

C. Durham
Police on duty 27.1 12.6 16.81 24.69 29.11

(4.154) (8.456) (9.529)

First Stage F stat 45.09 22.20 20.75
Observations 83 83 83

Note: Estimates obtained from two-sample two stage least squares (TS2SLS). Each coefficient
represents a separate estimation. Bootstrapped standard errors obtained using 1,000 replica-
tions are in parenthesis. 8+, 10+ and 12+ alcoholic units are instrumented by a weekend
dummy. For other estimation details see the note to Table 2.
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Gender — We next present three figures that document the differences in the effect of

binge drinking between men and women. Each panel in each figure presents the TS2SLS

estimates of β1 by gender. Figure A.13A presents the estimates for all road accidents

as well as for accidents broken down by type. Figure A.13B presents the estimates for

the A&E injury-related attendances (all attendances and attendances by body part and

severity of injury). Finally, in Figure A.13C, we display the results for arrests, also broken

down into arrests that are directly and indirectly related to alcohol.

Figure A.13A: Effects of Binge Drinking on Road Accidents by gender
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Figure A.13B: Effects of Binge Drinking on A&E attendences by gender

Figure A.13C: Effects of Binge Drinking on Arrests by gender

Note: Estimates obtained from two-sample two stage least squares (TS2SLS). Each
coefficient represents a separate estimation. Bootstrapped standard errors obtained
using 1,000 replications are in parenthesis. In panel B, due to issues with cell size,
the HSE data for the first stage is averaged over the the period 2008–2010. For other
estimation details see the note to Table 2.

62



IV.F. Externalities and Implications

Benchmark unit costs

Let k label a type of accident (fatal, serious, and slight). For each k, the weekly cost of

bingeing is β
(q)
1k µ

(q)ck, where β
(q)
1k is the TS2SLS effect on the number of accidents of type

k per weekend when drinking at least q units of alcohol, µ(q) is the observed fraction of

individuals aged 18–30 who drink q units or more at weekends, and ck is the official unit

cost associated with accidents of type k as published by government statistical agencies.

The total cost at q units or more is then C(q) =
∑

k β
(q)
1k µ

(q)ck.

For example at 5+ units the fatal accident cost C
(5)
fatal = β

(5)
fatalµ

(5)cfatal = 3.205 ×
35%×£2, 065, 998×365 = 851, 680, 900, the serious cost is C

(5)
serious = β

(5)
seriousµ

(5)cserious =

12.890 × 35% × £236, 728 × 365 = £392, 483, 401 and the slight accident cost C
(5)
slight =

β
(5)
slightµ

(5)cslight = 49.6 × 35% × £24, 896 × 365 = £158, 832, 815. Therefore, C(5) =

851, 680, 900 + 392, 483, 401 + 158, 832, 815 = 1, 402, 997, 116.

Let q0 be a baseline (or reference) unit level, below which binge drinking does not

occur. Our externality measure, which is given by

∆(q0, q) =
∑
k

β
(q)
1k µ

(q0)ck − C(q0),

captures what the additional cost of drinking q units would be with respect to the reference

case, provided the fraction of young people who drink q units is the same as at baseline,

µ(q0). For example, ∆(5, 8) indicates the externality when the reference cost is computed

using 5+ units and the counterfactual cost is calculated with 8+ units keeping the share

of people drinking 8 or more units at µ(5).

In our exercise we set q0 at 5+ units. We have two reasons to do so. First, it is close

to the maximum intake of 3 units a day recommended by practitioners (Royal College of

Physicians 2001): five units correspond to about two pints of beer or two glasses of wine

and do not represent a binge. Second, the estimates found at lower levels of alcohol intake

are often characterized by low F -test values in the first stage.

The first part of ∆(5, 8) is equal to 2,324,720,591 this is made up of 1,411,167,831 from

fatal accidents, 650,395,662 from serious accidents and 263,157,098 from slight accidents.

As an example the 1,411,167,831 from fatal accidents is calculated from 3.222 × 58% ×
365 × £2, 065, 998. ∆(5, 8) is therefore 2, 324, 720, 591 − 1, 402, 997, 116 = 921, 723, 474.

This amount can be seen in the top left of Table 5 in the main paper.

Alternative Unit Costs — Our alternative measures come from various sources. We use 9

different measures of a value of a statistical life (VSL). First we use the upper and lower

estimates of the value of a statistical life (VSL) given in Carthy et al. (1999, their Table
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5). The upper value is £5.76 million (£10.8 million in 2014 prices) and the lower value is

£0.70 million (£1.3 million in 2014 prices).

Our benchmark value of £2.06 million is substantially more conservative than the

estimates generally used in related studies (e.g., Levitt and Porter 2001; Ashenfelter and

Greenstone 2004; Carpenter and Dobkin 2011). Likewise, the upper and lower values

used here continue to be quite conservative and fall well within the range discussed in

Viscusi and Aldy’s (2003) meta-analysis which reports that most estimates for the value

of a statistical life are between 7.1 and 16.8 million in 2014 British pounds (or 3.8 and

9 million in 2000 U.S. dollars, respectively). We therefore use seven additional estimates

of a VSL, these are (all in 2014 prices): two more from Carthy et al. (1999) (£224,749

and £1.55 million), Rohlfs, Sullivan, and Kniesner (2015) (£7.08 million), Ashenfelter

and Greenstone (2004) (£1.61 million), Levitt and Porter (2001) (£2.84 million), Miller

(2000) (£2.51 million), and Viscusi and Aldy (2003) (£6.81 million).

To compute the alternative externalities associated with different serious and a slight

accident costs we use the proportion of a serious to a fatal accident in the baseline esti-

mates. Therefore, a serious accident and a slight accident is worth 11.5% (236,728/2,065,998)

and 1.2% (24,897/2,065,998) of the externality associated to a fatal accident, respectively.

Therefore, in addition to changing the fatality cost we also in turn change the serious and

slight accident cost using the alternative VSL as a benchmark in each case. In sum, we

calculate 27 (9 × 3) alternative total externality measures.
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