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Abstract

This paper estimates peer influences on the alcohol, tobacco and cannabis use of a school based
sample of UK 15 year olds. We present evidence of large, positive and statistically significant
peer effects in all three behaviours when classmates are taken as the reference group. When
friends are taken as the reference group, using self-reports of perceived friends’ substance use,
we also find large, positive and statistically significant associations with own substance use,
although we stop short of inferring causality in this case. When both reference groups are
considered simultaneously, the influence of classmates on own behaviour either disappears or is
much reduced in magnitude, whereas the association between own and friends’ behaviours
doesn’t change. The suggestion is that classmate behaviour is primarily relevant only inasmuch
as it proxies for friends’ behaviour, with classmates that are not also friends having relatively

little influence on adolescent substance use.



1. Introduction

Peer effects (or social interactions effects) refer to externalities in which the actions or
characteristics of a reference group affect an individual’s behaviour. Such effects are possible in
a huge variety of social contexts, with recent studies exploring areas including educational
performance (e.g. Hoxby, 2000; Angrist and Lang, 2004); criminal behaviour (e.g. Glaeser et al.,
1996; Kling et al., 2005; Pattachini and Zenou, 2008); smoking and drinking (e.g. Kremer and
Levy, 2008; DeSimone, 2007; Cutler and Glaeser, 2008); benefits claiming (e.g. Bertrand et al.,
2000); and neighbourhood influences on various other socio-economic outcomes (e.g. Evans et
al., 1992; Topa, 2001; Ionannides and Zabel, 2003). But the literature is yet to arrive at a
consensus about the existence of such effects, let along their magnitudes. Brock and Durlauf

(2001), Soetevent (2006) and Ioannides (2008) provide recent reviews.

This lack of evidence-based consensus is also true for the specific literature concerning peer
effects in adolescent substance use — an issue of acute policy interest — despite the conventional
wisdom that they are a key factor influencing individual behaviour. Eisenberg (2004, p1) puts it
as follows: “For adolescents in particular, it is almost accepted as fact that peers exert strong
effects on each other’s substance use behaviour. Yet in practice it is extremely difficult to
perform an empirical test that verifies these effects.” The difficulty arises from a combination of
tough data requirements — at the very least information is required on own behaviour and
behaviour of a relevant reference group — and the potential endogeneity of peer behaviour (see
Manski, 1993; Brock and Durlauf, 2001). Many studies have addressed these problems by
exploiting readily available school-based survey data together with an instrumental variables
(IV) approach. This reliance on school-based survey data together with concerns over non-
random selection of friends, however, means that much of the evidence on peer effects in
adolescent substance use treats the school or school class as the reference group. But for
behaviours that mostly take place outside of school hours, such as cannabis use, it is questionable

whether these are the most relevant reference groups.'

" Questions about which peers have the most influence for which behaviours, although often overlooked in the
empirical economics literature on peer effects, are not new to the social sciences (see, for example, Granovetter
(1973) and Oetting and Beauvais (1987)).



In this paper we exploit UK data on substance use among classmates and among friends to
provide new estimates of peer effects in the UK, and further to show that friends are the more
relevant reference group for these behaviours. Because most friends are drawn from the class but
not all classmates are friends, classmates’ behaviour is relevant to own behaviour primarily as a
proxy for friends’ behaviour, at least for smoking and cannabis use. Estimates of peer effects
between classmates are therefore likely to underestimate peer effects between friends, and zero

peer effects between classmates does not imply zero peer effects between friends.

The remainder of the paper is set out as follows. The following section briefly discusses the
different kinds of data available and the associated econometric problems in estimating peer
effects. Section 3 summarises existing estimates of peer effects in adolescent substance use for
different reference groups. Section 4 provides an initial description of our data. Section 5 sets out
our estimation approach. Section 6 presents and discusses our own estimates of peer effects

where both the school class and friends are treated as reference groups. Section 7 concludes.

2. ldentifying Peer Effects with Different Kinds of Data

As is well known, the existence of a statistical association between peer behaviour and own
behaviour does not necessarily imply a causal relationship from peer behaviour to own
behaviour (see Manski, 1993; Brock and Durlauf, 2001). There are a number of potential
identification issues, including unobserved confounding factors, non-random selection of peers,
measurement error in peer behaviour, systematic misreporting of peer behaviour, and, at least in
linear models, the difficulty in separating the impacts of peer characteristics and of peer
behaviour on own behaviour. These problems are variously important, and suggest different
estimation strategies, in different kinds of data covering different reference groups. On top of
these identification issues is the issue of which reference groups are relevant for which kinds of
behaviours. For studies of how a child’s educational performance is influenced by the
performance of classmates at school, for example, there is no issue here since by definition the
relevant peer group is the school class. But for studies of peer effects in adolescent substance

use, are social influences likely to come from friends or classmates or both?



Three different kinds of survey data have generally been used in previous econometric studies of
peer influences in adolescent substance use. Common to all is that they are based on samples of
young people either across local neighbourhoods or schools with information collected on own
substance use and own characteristics. But data sources differ in the extent to which friendship
links are observed, in the definition of the relevant reference group, and in the amount of

information available about the reference group.

The ‘gold standard’ in the context of adolescent substance use is network data where friendship
links between different individuals in the sample are explicitly observed, i.e. we know person i is
connected to person j and so on. The US National Longitudinal Survey of Adolescent Health
(Add Health) study, which identifies up to ten friendship links between individual pupils within
schools, is an example. An immediate advantage is that such data allow both classmates and
friends to be examined as potential reference groups. Eisenberg (2004) and Clark and Loheac
(2007) do so, although both studies explore impacts of each reference group separately. Another
advantage is that friendship reference groups are likely to vary across individuals in the same
school or school class in which case Manski’s (1993) ‘reflection problem’ doesn’t arise. On the
other hand, such data are just as susceptible to shared confounding factors as other school-based
survey data. Further, endogenous selection of peers is likely to be more of a problem where
friends are taken as the reference group than where schoolmates or classmates are taken as the
reference group (Clark and Loheac, 2007). Friendship links are also only observed for friends
within schools which may lead to measurement error in peer behaviour for those with friends
outside school. Fortunately a variety of methods to arrive at unbiased estimates of peer effects
are potentially available with such data, including school fixed effects, IV, and using lags of peer
behaviour in place of contemporaneous values where data are collected longitudinally as in the

case of the Add Health study. Unfortunately such data are still relatively uncommon.

More commonly used in this context are survey based data where no friendship links are
observed but where the school class or the neighbourhood is taken as the relevant reference
group, depending on the sampling frame. Case and Katz (1991) is an example of a study using
neighbourhood survey data, with city blocks taken as the relevant reference group. Gaviria and
Raphael (2001), Powel et al. (2005) and Soetevent and Kooreman (2007) are examples of studies

with the school or school class taken as the reference group. An advantage of neighbourhood



data over school data is that substance use is more likely to take place in the neighbourhood
context rather than the school context. On the other hand city blocks are not as well defined as
schools or school classes (Gaviria and Raphael, 2001) and school-based surveys stand a better
chance of obtaining information on the reference group population (the whole school or school
class) as opposed to a sample of the relevant reference group population.” Although selection
bias is likely to be less of a problem with these data than for estimates of peer effects between
friends, it is possible that families self-select into neighbourhoods (and therefore self-select their
children into neighbourhood schools) on the basis of some characteristics that are correlated with
adolescent substance use, and other confounding factors are just as likely, so peer behaviour is
again potentially endogenous. Linear models may also be susceptible to the reflection problem so
that the impact of peer behaviour cannot be separately identified from the impact of peer
characteristics. Most existing studies have made progress by assuming no contextual effects —
that peer characteristics do not directly influence an individual’s behaviour — and adopting an IV

strategy where peer characteristics instrument for peer behaviour.

A third kind of survey data is where each individual reports their perception of reference group
substance use, whether among friends (e.g. Norton et al., 2003) or among classmates (Norton et
al., 2003 again; Kawaguchi, 2004). On the one hand, it may be perceived behaviour rather than
actual behaviour that matters for peer effects. Data on perceived friend’s behaviour can also, at
least in principal, capture behaviour of friends both inside and outside of any given school or
neighbourhood, unlike school-based network data such as provided by the Add Health study. On
the other hand, individuals might systematically misreport peer behaviour (Norton et al., 2003),
on top of the usual potential biases due to selection of peers and other confounding effects. There
may also be a lack of information on peer characteristics other than the reported behaviours — at
least this is the case in the perceptions data used in the current paper — which makes an IV

approach difficult.

In this paper we use a rich data set — the UK part of the 2003 European Schools Survey Project
on Alcohol and Other Drugs (ESPAD) — that combines elements of the second and third types of

data. As a school-based survey we have information on actual behaviour of classmates and on

? Micklewright et al. (2010) show that measurement error in peer variables can lead to estimates of peer effects that
are biased towards zero where only a random sample of peers is observed for each individual.



classmates’ characteristics, allowing a standard IV approach to the estimation of peer effects in
substance use where the school class is taken as the relevant reference group. But because the
data also include information on the perceived behaviour of each individual’s friends, we can
also estimate peer effects, or at least associations between own and friends’ substance use, from

this alternative reference group, both separately and simultaneously with classmates.

3. Existing Estimates of Peer Effects in Adolescent Substance Use

Several recent studies provide estimates of peer effects in adolescent substance, using school-
based survey data, where the school, the school year or the school class are treated as the
reference group. These studies usually focus on the prevalence of a particular behaviour in the
reference group and how it impacts on the decision of an individual to participate in the
behaviour, often using data on whether the individual has, say, smoked at least one cigarette in
the last 30 days. Most provide estimates of peer effects where peer behaviour is treated as
exogenous together with estimates where it is treated as endogenous. Despite their similarities,
however, the studies draw mixed conclusions on the magnitude and even the existence of peer

effects in adolescent substance use.

For the US, Eisenberg (2004) finds zero peer effects in either smoking, drinking or cannabis use
where the school is treated as the reference group and school grade structure is used to
instrument for peer behaviour. Clark and Loheac (2007) find positive peer effects where the
school year is treated as the relevant reference group and where lagged peer behaviours are
included in place of current peer behaviours. These are larger for boys than for girls, with
elasticities of around one quarter (boys drinking), one sixth (girls drinking), one fifth (boys and
girls smoking), one quarter (boys cannabis use) and one sixth (girls cannabis use). But when
school fixed effects are included the only peer effect that remains statistically significant at 95%
is for boys drinking (elasticity around one fifth). In contrast, Gaviria and Raphael (2001) find
positive and significant peer effects in drinking, smoking and drug use (cannabis and cocaine
treated together), where the school year is taken as the reference group, whether they instrument
for peer behaviour (with peer family background) or not. Their single equation estimates suggest
elasticities of around one sixth (smoking), one fifth (drinking) and one quarter (drug use), and

their IV estimates suggest elasticities of around one sixth (smoking) and one third (drinking and



drug use). Powell et al. (2005) use a similar approach to look at peer effects in smoking with the
school class treated as the reference group, finding an elasticity of own smoking to peer smoking
of around one half whether peer behaviour is instrumented or not. Kawaguchi (2004) finds
positive and significant peer effects in drinking, smoking and cannabis use, where the school
year is taken as the reference group, but using perceived peer behaviour in place of actual peer
behaviour. Elasticities are around one third (drinking) and one half (smoking and cannabis use)
whether school fixed effects are included are not. Norton et al. (2003) provides estimates of peer
effects where schoolmates in the same year are treated as the reference group and where both
actual and perceived peer behaviours are observed. Elasticities where actual peer behaviours are
used are around two fifths (smoking) and one third (drinking). Corresponding elasticities where
perceived peer behaviours are used are around one fifth (smoking) and one third (drinking).
Outside of the US, Soetevent and Kooremen (2007) find evidence of peer effects in adolescent
smoking for the Netherlands where the school class is taken as the reference group, but they
disappear when school dummies are included to capture unobservables.” We didn’t find any

estimates of school or class based peer effects in adolescent substance use for the UK.

Now consider studies that define friends, or some subset of friends, as the relevant reference
group. Once again, despite their similarities, these studies draw mixed conclusions on the
magnitude of peer effects in adolescent substance use, although unlike the schoolmate/classmate
reference group studies, all find evidence of non-zero peer effects. For the US, Clark and Loheac
(2007) use information on who is a friend with who in the Add Health data to estimate peer
effects between school-based friends in drinking, smoking and cannabis use, using lagged peer
behaviour and school fixed effects to aid identification. They find positive and significant peer
effects in each case for both male and female peer groups, with elasticities of around one eighth
(boys and girls drinking), one fifth (boys and girls smoking), one eighth (boys cannabis use) and
one tenth (girls cannabis use). Eisenberg (2004) also uses Add Health data to estimate peer
effects amongst school-based friends but using something more akin to a natural experiment

approach, where he explores the impact on own substance use of have a ‘using’ friend leave the

3 Soetevent and Kooreman (2007) argue that this school-based reference group may be less appropriate for some
behaviours than for others. For example, in the absence of school fixed effects, they find stronger peer effects for
more ‘school-based’ behaviours such as truancy and weaker peer effects for less ‘school-based’ behaviours such as
smoking. Soetevent (2006) also includes a discussion of reference group definition.



school. He obtains elasticities of around one twentieth (drinking and smoking) and one eighth
(cannabis use). Norton et al. (2003) use data on actual and perceived smoking for three ‘best
friends’ to provide two alternative sets of estimates of peer effects, finding elasticities of around
one half (actual smoking) and three quarters (perceived smoking). Krauth (2007) estimates peer
effects in adolescent smoking using perceived (same sex) friends’ smoking and providing both
‘naive’ estimates (treating perceived peer smoking as exogenous) and estimates that account for
selection assuming peer group selection on unobservables is of equal magnitude to peer group
selection on observables. Estimated elasticities are around two thirds and one twentieth
respectively. Krauth (2005) provides similar estimates using Canadian data on perceived
smoking of friends, but finds larger peer effects with elasticities of around one (naive model) and
one half (model accounting for selection). Finally, Miller and Plant (2003) study peer effects in
adolescent alcohol, tobacco and drug use using an earlier sweep of the same UK survey data we
use here, treating friends as the reference group and again using data on perceived substance use.
They provide only single equation estimates (treating peer behaviours as exogenous) and their
results are not reported in the form of impacts on participation probabilities and so are not readily
comparable with the other estimates discussed here. Nevertheless, they show strong, positive
associations between own substance use and perceived substance use among friends for all three

behaviours.

Of these studies, only Eisenberg (2004) and Clark and Loheac (2007) provide estimates of peer
effects for different reference groups — friends and the school year — using the same data set. In
both studies, at least for smoking and cannabis use, it is only friends that appear relevant. Clark
and Loheac (2007) put this down to a combination of larger peer effects for friends than for
classmates and positive bias due to endogenous selection of friends. For alcohol use, Clark and
Loheac’s (2007) estimates suggest both reference groups are relevant, although Eisenberg’s
(2004) estimates again suggest friends are relevant where classmates are not. Because peer
effects are estimated separately for each reference group, however, we cannot rule out the
possibility that classmates are merely proxying for friends in this case. If we want to test whether
friends and classmates are both relevant reference groups then we need to estimate a model

where substance use of both reference groups is included simultaneously.



4. The ESPAD Data

The data used here are drawn from the UK part of the 2003 sweep of ESPAD survey which
randomly selected a representative sample of schools across the country from which single
classes of pupils in their final year of compulsory education, i.e. aged 15 or 16 years, were
selected at random. All (present) members of each class were given the ESPAD questionnaire to
complete, anonymously, during school hours, and under exam conditions. The completed forms
were then sealed in envelopes, collected by staff, and posted to the survey team. After cleaning a
small number of spoiled forms, the resulting database contains self-reported information on over

2000 individuals across 77 schools.

The questionnaires ask a number of questions relating to own smoking, drinking and drug taking

behaviour. We focus on the following questions:

e How frequently have you smoked cigarettes during the last 30 days?

e On how many occasions in the last 30 days (if any) have you had any of the following to
drink (beer, wine, spirits, also include sprits mixed with soft drinks)?

e On how many occasions (if any) have you used cannabis (marijuana, dope, grass, pot) or

hashish (hash or hash oil) during the last 30 days?

Each of these questions has a seven-point scales for responses, ranging from ‘none/not at all’
through to ‘more than 20 cigarettes/40 or more drinks/40 or more occasions using cannabis’. For
comparison with much of the existing literature, we dichotomise the resulting data into binary
indicators where 0 denotes ‘none/not at all’ and 1 denotes at least some smoking tobacco,
consumption of alcohol, or use of cannabis. By summing across the school class (other than the
individual concerned) we construct variables for the prevalence of these behaviours in the class
defined as the proportions of the class that have smoked, drank alcohol or used cannabis in the
last 30 days. Table 1 shows the prevalence of these behaviours across the sample. Note that
alcohol use is very much a mainstream behaviour for this age group, whereas tobacco and

cannabis use are minority behaviours, albeit substantial minorities in each case.

Crucially for our purposes the questionnaire also asks each individual to report information

relating to the behaviour of their friends as well as themselves. In other words we can separately
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identify the behaviour of each individual’s friends from that of each individual’s class. Note that
because the survey is entirely anonymous we cannot identify who in the class is regarded by who
as a friend, or even whether an individual’s friends are in or outside his or her class at school.
This also means we have no information on the characteristics of friends. The friends’ behaviour

questions take the following form:

e How many of your friends would you estimate...
0 Smoke cigarettes?
0 Drink alcoholic beverages (beer, wine, spirits)?

0 Smoke cannabis (dope, grass, pot, marijuana) or hashish?

Responses are given on a five point scale labelled ‘none’, ‘a few’, ‘some’, ‘most’, and ‘all’. In
what follows we use both the raw five point scale to measure friends’ behaviours as well as
simple dichotomous indicators for having any friends that smoke or use cannabis or having at

least some friends that drink.* Table 1 shows the sample means for these five point scales.

Note that the questions about own substance use refer to the last 30 days whereas those on
perceived friends’ substance use do not specify a time period. We proceed on the assumption that
this distinction is not critical — both questions can be interpreted as referring to ‘current’ use. A
more important distinction, however, is that our substance use measure for classmates is
expressed as a (quasi-)continuous proportion whereas our perceived substance use measure for
friends is expressed as a proportion on a five point scale. Although we estimate models including
behaviours for both reference groups in these different forms, to facilitate comparisons between
them we construct similar five point scale measures for the proportions of classmates engaged in
each behaviour. To do so we take the distributions of individuals across the whole sample in
each of the five ‘friend-use’ categories and apply these shares to split the quasi-continuous
classmate proportions into five similarly-distributed categories. Table 1 shows means and
standard deviations for these constructed scales are very close to those for friends. As we might
expect, given that many friends are likely to come from within the school class, these variables

are positively correlated, with p=.19 (drinking), p=.14 (smoking) and p=.13 (cannabis use).

* Only two percent of the sample report having no friends that drink.
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Individuals also report on a wide range of questions about their own characteristics, attitudes and
family backgrounds. From these we select a small number of individual characteristics and
family background controls which will plausibly impact on own substance abuse behaviour: a
binary dummy for whether the individual has one or more older siblings engaging in the relevant
behaviour; a binary dummy for gender (male=1, 0 otherwise); a binary dummy for father with
higher education; a binary dummy for describing yourself as ‘academically able’ derived from a
seven point scale asking ‘how good you think you are at schoolwork compared to other people
your age’ (1= excellent, well above average, above average, 0 otherwise); a binary dummy for
living in a two-parent household (including step-parents); and a variable for ‘money usually
spent in a week for personal needs without parents’ control’ denoted in £s. Our priors for these
control variables are uncontroversial: we expect those with higher educated fathers, those living
in two-parent households, those with better academic ability, and those with less disposable

income to engage in less substance use. Table 1 presents sample means.

5. Approach to Estimation

This paper extends the approach of Gaviria and Raphael (2001), Powell et al. (2005) and others
by including both reference groups in a simple reduced form regression for substance use

behaviour as given below:

Y =a+6,Y,; +6,Yy + B X+ B Xy +. 4 B X U (1)

where y; is a latent variable denoting the extent of substance use in the last 30 days for
individual i, y;; is the prevalence of substance use among i’s classmates, y,; is the prevalence of
(perceived) substance use among i’s friends, X;; to Xj; are the set of control variables discussed
in the previous section and u; is a normally distributed error term. Following these earlier
studies, (1) makes the assumption that peer characteristics (e.g. their family background) have no
direct impact on own behaviour, although they may have an indirect impact via peer substance

use. We do not actually observe y; but the following dichotomous indicator for substance use:

i

(0 ify; <0
_{1 if y: =0 (2)
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We therefore estimate (1) and (2) by maximum likelihood as a series of probit models, initially

treating peer behaviour as exogenous (although allowing for correlation of errors within classes).

We explore a number of different specifications of the reference group behaviour variables. First
we assume 0,=0, i.e. that only classmates influence own behaviour, using the continuous
measures of classmate substance use prevalence. Results are presented in Table 2 columns 1, 3
and 5, and essentially they provide UK estimates of peer effects along the lines of the (single
equation) estimates of Gaviria and Raphael (2001) and Powell et al. (2005) for the US. Second,
we assume 6,=0, i.e. that only friends influence own behaviour, using simple dichotomous
measures of perceived prevalence of substance use amongst friends. Results are presented in
Table 3 columns 1, 3 and 5, and essentially provide UK estimates of peer effects along the lines
of Norton et al. (2003) and (the naive estimators of) Krauth (2005, 2007). Results where school
fixed effects are included in (1) to capture common unobserved influences on substance use are
presented in Table 3 columns 2, 4 and 6. Third, we replace the continuous measure of classmate
substance use with the constructed five point scale measure, again assuming 8,=0. Results are
presented in column 1 of Tables 4-6. Fourth we similarly replace the dichotomous indicator of
friends perceived substance use with the five point scale measure, again assuming &;=0. Results
are presented in column 2 of Tables 4-6. Fifth, we include peer effects from both classmates and
friends simultaneously, where substance use behaviours for both reference groups are measured
on the five point scales. Results are presented in column 3 of Tables 4-6. These are the key

results for the purposes of distinguishing classmate impacts from friend impacts.

Given the identification concerns discussed earlier, we then allow peer behaviour to be
endogenous, and re-estimate (1) and (2) as IV probit models (see StataCorp, 2009), with
classmate family background measures instrumenting for classmate substance use prevalence.
This follows the approach of earlier studies such as Gaviria and Raphael (2001) and Powell et al.
(2005) and results are presented in Table 2 columns 2, 4 and 6. Unfortunately, the same IV
strategy is not possible where friends are taken as the reference group because we do not observe
any background information for friends. The estimates of peer effects from friends will therefore
combine actual peer effects with a mix of biases due to confounding effects, selection, random

measurement error and systematic misreporting of peer behaviour, for which it is not possible to
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assign an overall direction. We are therefore reluctant to place a causal interpretation on the

friends estimates.

Finally, to test robustness, we re-estimate the models with both reference groups included
simultaneously using the continuous prevalence measure for classmate behaviour, and using
binary dummies for the categories on the five point scales of classmate and friends behaviours.
We do not report these results separately given their similarity with the results we do report,
although we do refer to them in the discussion where appropriate. We also re-estimate all models
as linear probability models and using two stage least squares, although again we do not report

the results given their similarity with the probit results.

6. Results and Discussion

Before discussing our peer effects estimates it is worth briefly considering the estimated impacts
on substance use of the control variables. These are robust across the various versions of the
model and take expected signs. For alcohol use, having an older sibling that drinks increases own
drinking probability by between .11 and .14; an extra ten pounds of own spending money per
week increases own drinking probability by between .04 and .06; and own drinking probability is
unrelated to gender, academic ability, living in a two parent household and father’s education
level. For smoking, having an older sibling that smokes increases own smoking probability by
between .17 and .23; being a boy and being ‘academically able’ reduces smoking probability by
up to .08 and .17 respectively; living in a two parent household and having a higher educated
father reduces smoking probability by between .09 and .13, and between .05 and .09
respectively; an extra ten pounds of own spending money per week increases own smoking
probability by up to .04. For cannabis use, having an older sibling that uses cannabis increases
own cannabis use probability by between .09 and .23; being a boy increases cannabis use
probability by between .06 and .09; being ‘academically able’ reduces cannabis use by up to .05
but is at best marginally significant; living in a two parent household and having a higher
educated father reduces smoking cannabis use probability by between up to .07 and .05
respectively; an extra ten pounds of own spending money per week increases own smoking

probability by up to .04.
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6.1.  School Class As Reference Group

First consider the single equation probit estimates for alcohol use in Table 2 column 1. There is a
large, positive and highly statistically significant association between own drinking and
prevalence of alcohol use among classmates, with a one percentage point increase in the
proportion of the class that drink associated with a .6 percentage point increase in the probability
that the individual drinks.” The point estimate falls slightly to .55 when we instrument for peer
drinking (column 2 of Table 2). Weak instrument caveats aside, the similarity of the single
equation probit and IV probit estimates, together with the Wald test reported in Table 2, suggests
we cannot rule out exogeneity of classmate drinking prevalence, as suggested by Gaviria and
Raphael (2001) for the US (in which case the single equation probit estimates are to be
preferred). Notice that our peer effect estimate for the UK is larger than the range suggested for

the US in Section 3.

The single equation probit estimates for tobacco use are presented in column 3 of Table 2. Again
there is a large, positive and highly statistically significant association between own smoking and
prevalence of tobacco use among classmates, with a one percentage point increase in the
proportion of the class that smoke associated with a .37 percentage point increase in the
probability that the individual smokes. The point estimate increases to .47 when we instrument
for peer drinking (column 4 of Table 2) but again we cannot rule out exogeneity of classmate
smoking prevalence in line with Gaviria and Raphael (2001) and Powell et al. (2005) for the US.
The magnitude of this peer effect is close to that estimated for the US by Powell et al. (2005),
Kawaguchi (2004) and Norton et al. (2003).

Next consider the single equation probit estimates for cannabis use presented in column 5 of
Table 2. Once again there is a large, positive and highly statistically significant association
between own cannabis use and prevalence of cannabis use among classmates, with a one
percentage point increase in the proportion of the class that use cannabis associated with a .28
percentage point increase in the probability that the individual uses cannabis. The point estimate
more than doubles, to .61, when we instrument for peer cannabis use (column 6 of Table 2), and

in this case the evidence suggests we cannot treat peer cannabis use as exogenous. Gaviria and

® Marginal effects can be interpreted as elasticities where the peer behaviour variable is expressed as a class
proportion.
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Raphael (2001) also obtain an IV estimate that is larger than their single equation estimate — they
suggest this may be driven by negative simultaneity bias — although in both cases our point

estimates for the UK are larger in magnitude than their point estimates for the US.

So for all three behaviours we find evidence of strong, positive and highly significant peer
effects between classmates in the UK, whether we instrument for peer behaviour or not. In terms
of magnitude the peer effect appears larger for alcohol and cannabis use than for tobacco use,
which reflects rankings found by Gaviria and Raphael (2001), for example, but not Norton et al.
(2003) or Kawaguchi (2004). The estimated magnitudes are in line with earlier US estimates for

tobacco smoking but larger than earlier US estimates for alcohol and cannabis use.

6.2. Friends as Reference Group

Now consider the estimates where friends are taken as the reference group, but where we only
have information on the perceived substance use of friends. Estimates are presented in Table 3,
for models with and without school fixed effects, and where we capture reference group
behaviour with binary dummies for whether some friends drink, a few friends smoke or a few
friends use cannabis. By including the fixed effects we control for time-invariant unobserved
factors that might influence own and friends’ behaviours, e.g. the existence of a shop close to the
school that sells alcohol or cigarettes to adolescents, which will likely reduce any positive bias
on the estimated peer effect coefficients. On the other hand we might introduce additional biases
of uncertain sign because of the incidental parameters problem (see Greene, 2001). The
similarity between our probit and our (unreported) linear model fixed effects estimates, however,
suggests any such biases are not large in this case. Even so, both the simple probit and fixed

effects probit estimates may still be subject to a mix of biases of uncertain overall sign.

First consider alcohol use. Adolescents that report at least some friends that use alcohol are 44
percentage points more likely to drink than those that report none or only a few friends that
drink. Including school fixed effects reduces the size of this association from .44 to .36,
suggesting that the fixed effects do control for some school-level confounding factors that
otherwise positively bias the peer effect estimate. These results are consistent in sign and

statistical significance with the existing estimates of Miller and Plant (2003) for the UK and
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Eisenberg (2004) and Clark and Loheac (2007) for the US, although the magnitudes are not
directly comparable. They are also internally consistent in sign and statistical significance with
our own Table 2 estimates where the school class is taken as the reference group, but again the

two sets of estimates are not directly comparable in terms of magnitude.

Adolescents that report at least a few friends that smoke are 51 percentage points more likely to
smoke than those that report no friends that smoke. Including school fixed effects slightly
reduces the size of this association from .51 to .47, again suggesting some school-level
confounding factors that otherwise positively bias the peer effect estimate. These results are also
consistent in sign and statistical significance with our own Table 2 estimates where the school
class is taken as the reference group, with the existing estimates of Miller and Plant (2003) for
the UK and with the longer list of studies for the US that examine peer effects in smoking,
although again magnitudes are not directly comparable. What we don’t know is the extent to
which we can interpret this statistical association, even with the fixed effects, as a causal peer
effect, although we can be guided to some extent by earlier smoking studies. Krauth (2005), for
example, suggests selection accounts for around half of the overall association between own
smoking and reports of friends’ smoking, and if this carried over to our own estimates then we
would still see a large and positive association between own and friends’ smoking. Norton et al.
(2003) suggests the association between own smoking and perceived friends’ smoking is around
1.5 times larger than that between own smoking and actual friends’ smoking, and again if this
carried over to our own case, and we were interested in actual peer smoking rather than
perceived peer smoking, we would still be left with a large and positive peer effect in smoking

between friends.

Adolescents that report at least a few friends that use cannabis are 35 percentage points more
likely to use cannabis than those that report no friends that use cannabis, and this association
barely changes when school fixed effects are included. Once again these results are consistent in
sign and statistical significance, but not directly comparable in magnitude, with our own
estimates where the class is taken as the reference group (Table 2), with the existing estimates of
Miller and Plant (2003) for the UK and with those of Eisenberg (2004) and Clark and Loheac

(2007) for the US. But again we don’t know the extent to which we can interpret this statistical
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association, even with the fixed effects, as a peer effect, and as for alcohol use, the existing

literature provides less guidance in the case of cannabis use than the case of tobacco smoking.

So for all three behaviours we find evidence of strong, positive and highly significant
associations between own substance use and substance use of friends as perceived and reported
by the individual. These associations are robust to inclusion of school fixed effects, but may still
be subject to numerous biases of uncertain overall sign (and perhaps different signs and/or
magnitudes for the different behaviours). Just because we can treat classmate drinking and
smoking as exogenous does not imply that we can treat self-reports of perceived friends’
substance use as exogenous. On the other hand, if friends are largely drawn from within school
classes, the existence of peer effects between classmates does suggest that peer effects also exist
between friends, in which case these associations will be picking up causal effects at least to

some extent.

6.3. Both Reference Groups

Now consider the estimates presented in Tables 4-6 where, to facilitate comparison between the
reference groups, we use five point scales for the proportion of classmates and friends that drink,
smoke or use cannabis. Because the classmate substance use variables refer to actual classmate
behaviour, we are implicitly treating perceptions of friends’ behaviours as proxies for actual
friends’ behaviours here (for a discussion of the implications of this see Norton et al., 2003). For
simplicity we treat the five point scales as if they were cardinal, which assumes the impact on
own substance use of moving from ‘a few’ to ‘some’ classmates or friends using the substance is
the same as the impact of moving from ‘some’ to ‘most’. All the conclusions hold, however,
where we replace the five point scales with dummies for individual points on each scale, and our
focus is on the sign, significance, stability and relative magnitudes of the estimates rather than
their absolute magnitudes. Because we cannot instrument for friends’ behaviours following the
usual method, and because we cannot include school fixed effects where the class is included as
a reference group, we only report single equation probit estimates. As a consequence, although
we can proceed on the basis of classmates’ drinking and smoking being exogenous, we cannot
rule out a downwards bias on the coefficient for classmates’ cannabis use and we cannot rule out

biases of uncertain sign on the friends’ behaviours coefficients. Further, the presence of one or
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more endogenous right hand side variables may also bias the coefficients of the exogenous
variables, again in an uncertain direction. But even with these caveats, a clear picture emerges of

the relative influences of the two reference groups that is unlikely to be driven by biases alone.

First consider alcohol use and Table 4 which presents the estimated marginal effects first for the
model where only classmates are included as a reference group, then for the model where only
friends are included as the reference group, and finally where both classmates and friends are
included as reference groups. In the first case we again see a large, positive and highly
statistically significant impact of classmates’ drinking on own probability of drinking, with a
‘one category’ move up the scale increasing probability of own drinking by 6.4 percentage
points. In the second case we see a positive and highly significant impact (or at least association)
of friends’ drinking on own probability of drinking, but in magnitude around three times as large
as that from the classmates. Of course this could reflect either a larger causal effect from friends,
positive bias, or some combination of the two. In the third case, where we include both reference
groups, the association between classmates’ drinking and own drinking disappears whereas the
association with friends’ drinking barely changes. The implication is that once you control for
friends’ drinking, classmates’ drinking has no additional influence on own drinking. In other
words, friends are the relevant reference group for adolescent alcohol use, and classmates that

are not friends do not appear to be relevant for own alcohol use.

Next consider tobacco use and Table 5. Where only classmates are included as a reference group
we again see a positive impact of classmates’ smoking on own probability of smoking, with a
‘one category’ move up the scale increasing probability of own smoking by 4.1 percentage
points, but this association is only statistically significant at the 90% level. Where only friends
are included as a reference group the marginal effect is much larger and is statistically significant
at the 99% level. Where both reference groups are included the association between classmates’
smoking and own smoking disappears whereas the association with friends’ smoking barely
changes. So, as for drinking, the implication is that once you control for friends’ smoking,

classmates’ smoking has no additional influence on own smoking.

Finally consider cannabis use and Table 6. Where only classmates are included as a reference

group once again there is a marginally significant positive impact of classmates’ cannabis use on
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own probability of cannabis use, with a ‘one category’ move up the scale increasing probability
of own cannabis use by 2.4 percentage points. Bear in mind, however, that the equivalent
estimate in Table 2 was shown to be downwards biased, with an IV estimate double in
magnitude. Where only friends are included as a reference group the marginal effect is once
again much larger and is statistically significant at the 99% level. Where both reference groups
are included the association between classmates’ cannabis use and own cannabis use disappears
whereas the association with friends’ cannabis use barely changes. So, as was the case for
drinking and smoking, the implication is that once you control for friends’ cannabis use,

classmates’ cannabis use has no additional influence on own cannabis use.

Are there plausible alternative explanations — other than that friends are the relevant reference
group for these behaviours and classmates are not — for the pattern of results presented in Tables
4-6? Is it possible, for example, that there are no peer effects here at all and that all we are
picking up is a positive association between own and friends’ reported behaviours due to, say,
selection? Given the evidence in Table 2 suggesting that classmates’ drinking and smoking can
be treated as exogenous, and therefore that the large, positive association with own drinking and
smoking can be interpreted as a casual effect, this seems unlikely. So although part of the
marginal effect on friends’ substance use in each case may be picking up positive biases, it is
unlikely that all of the marginal effect in each case is driven by positive biases.’ It also seems
unlikely that the inclusion of potentially endogenous friends’ behaviour variables biases all
classmates’ behaviour coefficients to zero, especially when control variables generally retain

statistical significance.

It does seem possible, however, that we introduce measurement error when using the constructed
five point scales for classmates’ substance use, which could bias the marginal effects towards
zero. But this bias would be present whether friends’ substance use behaviour was included in

the model or not, so is unlikely to explain the contrast between estimated peer effects from

® Arguably, if we are prepared to explicitly treat classmates’ behaviour as proxying for friends’ behaviour, then we
may be able to recover the causal impact of friends’ behaviour on own behaviour by using classmates’ behaviours to
instrument for friends’ behaviours. This method appears feasible with our data, at least in the case of smoking and
cannabis use, with the resulting IV estimates suggesting peer effects between friends that are around 1.5 and 1.25
times as large as the single equation estimates in Table 3, respectively.
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classmates when friends’ behaviours are included in the models and when they are omitted.
Nevertheless, to check robustness to this we re-estimate the models where both friends and
classmates are included simultaneously as reference groups, but with prevalence of substance use
among classmates captured by the original continuous proportion measures. For all three
behaviours, the marginal effects on friends’ use are again unchanged from those presented in
Tables 4-6. There is some muddying of the waters, however, in terms of classmates’ impacts,
which leads us to tone down our earlier conclusion to some extent. For cannabis use, we once
again obtain a zero marginal effect, but recall that we cannot rule out downwards bias in this
estimate, regardless of how classmates’ cannabis use is measured. For tobacco use, we obtain a
positive marginal effect that is statistically significant only at the 90% level, and around half the
magnitude of the equivalent marginal effect in Table 2. For alcohol use, we obtain a positive and
clearly statistically significant impact of classmates’ drinking on own drinking, although also
around half the magnitude of the equivalent marginal effect in Table 2. So for alcohol and
tobacco use, and perhaps for cannabis use, it seems we cannot entirely rule out that classmates
have an impact over and above that of friends, although we can show that this impact is much

reduced in magnitude by the inclusion of friends in the model.

How do these results fit with the existing empirical literature? Recall that both Eisenberg (2004)
and Clark and Loheac (2007) provide estimates of peer effects for both reference groups using
Add Health data. Both studies suggest that friends are more relevant for smoking and cannabis
use, as is the case here. For alcohol use, Clark and Loheac’s (2007) estimates suggest both
reference groups may be relevant, whereas Eisenberg’s (2004) estimates suggest only friends are
relevant. Our results show that alcohol use is the behaviour for which it is hardest to rule out an

influence form classmates over and above that from friends.

7. Conclusions

This paper estimates peer influences on the alcohol, tobacco and cannabis use of a sample of UK
15 year olds, contributing new estimates to a literature predominantly using US data. As is the
case for many existing studies of peer effects in adolescent substance use, we provide estimates
of peer effects where the school class is taken as the relevant reference group. Our findings

suggest the existence of large, positive and highly statistically significant peer effects in all three
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behaviours, whether peer behaviour is instrumented or not. Further, although we don’t observe
friendship links explicitly in the data, we are able to use information on friends’ perceived
behaviours as reported by each individual to estimate peer effects between friends. Again the
resulting estimates suggest large, positive and highly statistically significant associations
between own substance use and friends’ perceived substance use in all three behaviours,

although it is difficult to place a purely causal interpretation on these associations.

The main contribution of the paper, however, is to show that the influence of classmates is much
diminished, and may even disappear altogether, where both reference groups (friends and
classmates) are included in a multivariate regression model for own behaviour. In other words
friends are the more relevant reference group for peer effects in substance use, and classmates
that are not friends may have little or no influence on adolescent substance use.” The implication
is that a finding of zero peer effects between classmates, where only classmates are included as a
reference group, does not imply zero peer effects between friends or other possible reference
groups, in which case we may be closer to an empirical consensus on the existence of peer

effects in adolescent substance use than a naive reading of the literature might otherwise suggest.
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Table 1: Adolescent Substance Use Sample Means/Proportions (Standard Deviations)

25

Individual has used alcohol in last 30 days 750
Own drinking alcohol scale 1-7 2.79
(1.55)
Proportion of class drinking alcohol in last 30 days: constructed 5 point scale 3.92
(.889)
Proportion of friends drinking alcohol: 5 point scale 3.93
(.885)
Individual has smoked tobacco in last 30 days 297
Own smoking scale 1-7 1.88
(1.55)
Proportion of class smoking in last 30 days: constructed 5 point scale 2.94
(.959)
Proportion of friends smoking: 5 point scale 2.94
(.954)
Individual has used cannabis in last 30 days .199
Own cannabis scale 1-7 1.48
(1.22)
Proportion of class using cannabis in last 30 days: constructed 5 point scale 2.38
(1.07)
Proportion of friends using cannabis: 5 point scale 2.40
(1.07)
Older sibling(s) drinking dummy 551
Older sibling(s) smoking dummy 268
Older sibling(s) cannabis dummy 147
Boy Sl
Father HE 475
Academically able 573
Two parent household .679
Own money per week 15.79
(14.42)
Number of schools 76
Nobs 1791
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Table 2: Peer Effects in Alcohol, Tobacco and Cannabis Use, School Class as Reference
Group, Probits & 1V Probits, Marginal Effects (Standard Errors)

Alcohol Alcohol Tobacco Tobacco Cannabis Cannabis
Probit IV Probit Probit 1V Probit Probit IV Probit
Proportion of class using 593 %% 554%
alcohol in last 30 days (%) (.072) (.291)
Proportion of class using 365%** A466%**
tobacco in last 30 days (%) (.121) (.133)
Proportion of class using 279%* .606%**
cannabis in last 30 days (%) (.116) (.136)
Older sibling that drinks 140 142 %%
(.021) (.022)
Older sibling that smokes 23k 228H**
(.029) (.029)
Older sibling that uses 23k 221k
cannabis (.027) (.027)
Boy -.007 -.007 -.059* -.059% 087*** .080***
(.020) (.021) (.032) (.031) (.027) (.025)
Father HE -.019 -.019 -.075%** -.071%** -.048** -.040*
(.022) (.022) (.025) (.026) (.023) (.023)
Academically able -.033 -.033 -.165%** - 162%** -.041 -.039
(.024) (.025) (.029) (.030) (.026) (.026)
Two parent household .019 .019 - 115 - 110%** -.069%** -.060%*
(.025) (.025) (.030) (.031) (.026) (.026)
Own money per week .006%** .006%** 004 ** 004 ** 004+ .004%**
(.001) (.001) (.001) (.001) (.001) (.001)
Pseudo R’ 068 112 .086
Nobs 1791 1791 1791 1791 1791 1791
Instrument(s) a,b a,c,d e a,c
Wald test: exogeneity of peer .886 362 .018
behaviour (p-value)
F-stat (instrument relevance) 3.65 20.58 14.50
Chi-square p-value 970 437 .166

(instrument exclusion)

Notes: *** ** and * denote statistical significance at 99%, 95% and 90% levels. The dependent variable is whether
you drank alcohol, smoked tobacco or used cannabis in the last 30 days. Errors are clustered at classroom level.
Marginal effects are calculated at means (peer behaviour, money) or at zero (all binary dummies). For the peer
behaviour variables they indicate the difference in the probability of own substance use between an individual in
class where no classmates drink/smoke/use cannabis and a class where all classmates do so. The IV probits use the
following instruments for peer behaviour: a=class proportion with older sibling drinking/smoking/using cannabis;
b=class mean money per week; c=class share with higher educated father; d=class share describing themselves as
academically able; e=class share living in two parent households. As a rough rule of thumb for instrument relevance
an F-stat below 10 may indicate a weak instrument. Higher p-values for the chi-square test indicate excludable
(valid) instruments. Higher p-values for the Wald test suggest peer behaviour can be treated as exogenous.
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Table 3: Peer Effects in Alcohol, Tobacco and Cannabis Use, Friends as Reference Group,
Self-reports, Probits & Fixed Effects Probits, Marginal Effects (Standard Errors)

Alcohol Alcohol Tobacco Tobacco Cannabis Cannabis
Probit FE Probit Probit FE Probit Probit FE Probit
At least some friends used A37FE* J55%**
alcohol in last 30 days (%) (.044) (.046)
At least a few friends smoked S506%** AT74%%*
in last 30 days (%) (.098) (.091)
At least a few friends used 350%** 332%**
cannabis in last 30 days (%) (.043) (.044)
Older sibling that drinks 139k 134%%3%
(.022) (.022)
Older sibling that smokes 228%H* 217%%*
(.027) (.029)
Older sibling that uses 1 87HH* 169%**
cannabis (.027) (.026)
Boy .<.001 -.024 -.051 -.076%* L070%** Q57
(.022) (.021) (.034) (.033) (.021) (.021)
Father HE -.022 -.023 -.Q8 7% -.064%* -.044%* -.025
(.023) (.024) (.025) (.026) (.022) (.022)
Academically able -.027 -.033 - 162% %% -.140%** -.047* -.030
(.024) (.025) (.029) (.030) (.026) (.026)
Two parent household .018 .022 - 125% %% -.094%** -.074%** -.051%*
(.026) (.025) (.031) (.031) (.026) (.026)
Own money per week .005%** L005%** 004 ** 004 ** 003 *** .003%**
(.001) (.001) (.001) (.001) (.001) (.001)
Class fixed effects No Yes*** No Yes*** No Yes***
Pseudo R? 110 .164 124 175 .143 188
Nobs 1791 1749 1791 1776 1791 1742

Notes: *** ** and * denote statistical significance at 99%, 95% and 90% levels. The dependent variable is whether
you drank alcohol, smoked tobacco or used cannabis in the last 30 days. Errors are clustered at classroom level.
Marginal effects are calculated at means (money) or at zero (all binary dummies). For the peer behaviour variables
they indicate the difference in the probability of own alcohol use between an individual with at last some friends that
drink relative to an individual with no or only a few friends that drink, and an individual with at least a few friends
that smoke/use cannabis relative to an individual with no friends that smoke/use cannabis. The fixed effects probits

include school dummies and schools where all or no individuals drink/smoke/use cannabis are excluded.
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Table 4: Alcohol Use Probits, Reference Group Five Point Scales, Marginal Effects (Robust

Standard Errors)

Model 1 (class as ref | Model 2 (friends as | Model 3 (both ref
group) ref group) groups)
Proportion in class that drink (constructed 5 064%** .026
point scale) (.021) (.020)
Proportion of friends that drink (5 point scale) 209%** 204%**
(.016) (.016)
Older sibling drinks 143%%* 110%** 109 **
(.021) (.021) (.021)
Boy -.003 <.001 -.002
(.021) (.020) (.020)
Father HE -.019 -.016 -.015
(.023) (.023) (.023)
Academically able -.030 -.023 -.023
(.025) (.024) (.024)
Two parent house .020 .022 .024
(.027) (.026) (.026)
Money to spend .006%** 004 ** 005 **
(.001) (.001) (.001)
Pseudo R” 056 177 179
Nobs 1791 1791 1791

Notes: *** ** and * denote statistical significance at 99%, 95% and 90% levels. The dependent variable is whether
you drank alcohol in the last 30 days. The peer behaviour variables are 5 point scales in each case: as recorded in the
data for friends and as constructed from class proportions for classmates (1=none, 2=a few, 3=some, 4=most, 5=all).
Errors are clustered at classroom level. Marginal effects are calculated at means (peer behaviour, money) or at zero
(all binary dummies). For the peer behaviour variables they indicate the impact on the probability of own alcohol
use of a one unit increase in peer alcohol use (a one point move up the five point scale).
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Table 5: Smoking Probits, Reference Group Five Point Scales, Marginal Effects (Robust

Standard Errors)

Model 1 (class as ref | Model 2 (friends as Model 3 (both ref
group) ref group) groups)
Proportion in class that smoke .041%* .020
(constructed 5 point scale) (.023) (.021)
Proportion of friends that smoke (5 point WAV A 253 %H*
scale) (.018) (.018)
Older sibling smokes 233%xk 170%** 169%**
(.029) (027) (.027)
Boy -.059* -.030 -.030
(.032) (.031) (.030)
Father HE -Q77H** -.057** -.053%*
(.025) (.026) (.026)
Academically able - 167%** - 1 12%** -.109%**
(.030) (.030) (.030)
Two parent house - 118*** -.094 4 -.088#**
(.030) (.030) (.030)
Money to spend .004%** .002 .002
(.001) (.001) (.001)
Pseudo R” 110 240 241
Nobs 1791 1791 1791

Notes: *** ** and * denote statistical significance at 99%, 95% and 90% levels. The dependent variable is whether
you smoked tobacco in the last 30 days. The peer behaviour variables are 5 point scales in each case: as recorded in
the data for friends and as constructed from class proportions for classmates (1=none, 2=a few, 3=some, 4=most,
5=all). Errors are clustered at classroom level. Marginal effects are calculated at means (peer behaviour, money) or
at zero (all binary dummies). For the peer behaviour variables they indicate the impact on the probability of own
smoking of a one unit increase in peer smoking (a one point move up the five point scale).
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Table 6: Cannabis Use Probits, Reference Group Five Point Scales, Marginal Effects
(Robust Standard Errors)

Model 1 (class as ref | Model 2 (friends as Model 3 (both ref
group) ref group) groups)
Proportion in class that use cannabis .024* .006
(constructed 5 point scale) (.014) (.013)
Proportion of friends that use cannabis (5 170%** 169 **
point scale) (.015) (.016)
Older sibling uses cannabis 233k 105%** 1043
(.027) (.025) (024)
Boy .089H** .068%** L067%**
(.027) (.022) (023)
Father HE -.049%* -.031 -.030
(.023) (.021) (.021)
Academically able -.042 -.012 -.012
(.026) (.022) (.022)
Two parent house =071 HH* -.036%* -.035%
(.026) (.020) (.020)
Money to spend 004 ** 002%** 002+
(.001) (.001) (.001)
Pseudo R” 085 273 274
Nobs 1791 1791 1791

Notes: *** ** and * denote statistical significance at 99%, 95% and 90% levels. The dependent variable is whether
you used cannabis in the last 30 days. The peer behaviour variables are 5 point scales in each case: as recorded in the
data for friends and as constructed from class proportions for classmates (1=none, 2=a few, 3=some, 4=most, 5=all).
Errors are clustered at classroom level. Marginal effects are calculated at means (peer behaviour, money) or at zero
(all binary dummies). For the peer behaviour variables they indicate the impact on the probability of own cannabis
use of a one unit increase in peer cannabis use (a one point move up the five point scale).




