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Abstract

We present a model of consumer behaviour when consumers value conformity and
examine the implications for environmental policy. The model shares a feature set
out in Dasgupta, Southerton, Ulph and Ulph (2016) of having a structure of
preferences for conformity which induces a mass of consumers to adhere exactly to a
norm level of consumption (clumping). However we extend our previous analysis by
analysing the conditions for the existence and potential uniqueness of consumption
norms. In doing so we introduce threshold effects whereby individuals adhere to a
norm only if sufficiently many others do so. Taken together these have striking
implications for environmental policy in the case where the norm good generates
pollution emissions. Clumping means many individuals will not change behaviour
unless the norm changes while threshold effects plus clumping means that it may be
hard to change a norm. We show that the use of Pigovian taxes to control behaviour
may be either ineffective or welfare reducing, and that the optimal Pigovian tax will
work only if it is above some threshold level. There are parameter values for which
quantity-based injunctive policies raise welfare relative to no intervention while
optimal Pigovian taxes would lower welfare.



1. Introduction

In this paper we contribute to the growing literature on the design of environmental policy
when the behaviour of individuals is driven not by self-regarding preferences but by a
recognition that they are part of a wider society — a recognition that can shape their behaviour
in a number of different ways'. In particular we set out a model for exploring the policy
implications of assuming that individual consumption is determined not just by the standard
flow of utility from own consumption but also by a desire to conform with the consumption
decisions of other individuals — that is to adhere to some norm level of consumption. In
contrast with the standard analysis of Veblen effects which produces over-consumption,’ a
desire for conformity implies that while some individuals may adhere to a consumption norm
by raising their consumption, others will cut it. As in Dasgupta, Southerton, Ulph and Ulph
(2016) we assume that structure of preferences is such that, if a consumption norm exists,
there will be a set of individuals of positive measure that will adhere exactly to the norm level
of consumption®. It is this clumping of behaviour that in our view identifies the presence of a

norm as distinct from just a more concentrated distribution of preferences.

However we extend the analysis in the previous paper by examining more systematically the
conditions under which a norm level of consumption might exist and whether there could be
equilibria in which more than one such norm level could co-exist*. In doing so we draw on
another idea in behavioural economics — that of threshold behaviour — by assuming that

individuals will only adhere to a norm if enough other people do so.

These two features of our model have important consequences. The clumping of consumption
means that there will be many individuals who will not change their behaviour unless there is
a change in the norm level of consumption, while the threshold effect, combined with

clumping, means that it may be very hard to shift the norm level of consumption.

!'See for example Dasgupta, Southerton, Ulph and Ulph (2016) and the references therein.

2For recent analyses of the Veblen effect see Arrow and Dasgupta (2010), Dasgupta, Southerton, Ulph and Ulph
(2016) and Ulph (2014). The Veblen effect is invoked to explain the Easterlin Paradox (Easterlin (1974, 2001) )
whereby, after a certain level of per capita income, further growth in income per capita seems to have no effect
on measures of well-being as captured by surveys of happiness (see for example Blanchflower and Oswald
(2004)).

3 In other models of consumption norms — e.g. Bernheim (1994) — the only individuals who would adhere
exactly to the norm level of consumption are those who would have chosen this anyway, while others just
modify their consumption towards the norm level.

4 This is different from the question of whether if there is a single norm the precise level of consumption and the
fraction of consumers adhering to the norm are unique.



This has some striking implications for environmental policy in the case where the norm
good generates damaging emissions. For now there are two externalities — the environmental
externality and that generated by the desire to conform to the consumption decisions of
others. Taken on its own we know that the environmental externality can be addressed by a
variety of policies, particularly Pigovian tax policies that confront individuals with the social
costs of their actions and so induces an efficient degree of mitigation whereby every
individual reduces consumption of the polluting good by an amount that balances off the
social harm with their individual attachment to the commodity. For this reason economists
typically do not favour injunctive quantity-based policies that impose outright bans or
uniform limits on the consumption of harmful commodities.” However, as we will show, the
presence of conformity considerations significantly affects the relative effectiveness and
desirability of different forms of environmental policy, because, for the reasons explained
above price-based policies may not cause consumers to reduce their consumption of the
polluting good. In particular we show that: (i) the conventional optimum Pigovian tax (equal
to marginal damage) may be ineffective in changing demand for the polluting good; (ii) while
it is sometimes optimal to impose the conventional Pigovian tax equal to marginal damage, in
other circumstances the optimal tax can be zero, or greater than marginal damage; (iii) in

some circumstances an injunctive quantity-based policy may be preferable to a Pigovian tax.

The structure of the paper is as follows. In the next Section we give a brief summary of the
extensive literature on norms and threshold behaviour, explaining more fully how our
framework contributes and adds to it. In Section 3 we set out our model of consumption
norms and analyse its implications for individual behaviour. In section 4 we determine what
norms can emerge as stable equilibria. In section 5 we analyse the environmental policy

implications of our model, establishing the results mentioned above. Section 6 concludes.

2. Relation to the Literature

As noted in the introduction, our model of conformity incorporates two related concepts from
the broad literature on behavioural economics - consumption norms and threshold behaviour.
We begin by setting out how our model relates to the existing literature on norms and
threshold behaviour, and then discuss at greater length than in the introduction the two

significant respects in which our model extends the existing literature.

5 For example, prohibition on alcohol or tobacco consumption.



By a consumption norm for a particular commodity we simply mean a particular level of
consumption towards which people who wish to belong to a group adjust their consumption
from the level they would have chosen if they were exercising only their self-regarding
preferences — which for simplicity we define as their Marshallian levels of demand. Since our
concept of a consumption norm arises simply from a desire to be seen to belong to a group of
similar-minded individuals®, this can lead some individuals to reduce their consumption

relative to their Marshallian levels of demand in order to conform with a particular norm.

We distinguish consumption norms from the broader concept of social norms. Social norms
can be injunctive norms, where they relate to some underlying concept of moral behaviour,
or, as with our consumption norms, they can be descriptive norms, where there is no
underlying moral concept. We note two of the important roles commonly associated with
social norms. First, as Young (2015) notes a key function of social norms is to coordinate
people’s expectations in interactions which are characterised by multiple equilibria, for
example coordination games. Analysis of social norms often involves using evolutionary
game theory to predict which of a multiplicity of possible outcomes emerge as stable
equilibria and a focus on the design of punishment strategies by other players (e.g. Axelrod
(1986)).” Typically there are multiple stable equilibria, and these often involve discrete
choices, such as whether or not to smoke in public (Nyborg and Rege (2003)) whether or not
to recycle household waste (Brekke, Kipperberg and Nyborg (2010)).

A second aspect of social norms (dating back to Festinger (1954)) arises from people’s
uncertainty about their identity or opinions. For activities like provision of public goods,
voting, or charitable giving, evidence suggests that individuals are more willing to contribute
if they know members of their norm group have contributed or think others might match their
contributions (referred to as conditional cooperation) — see for example Ledyard (1995),
Azar (2004), Frey and Meier (2004), Tan and Bolle (2007), Gerber and Rogers (2009),
Chaudhuri (2011), Bucholz, Falkinger and Rubbelke (2012), Abbott, Nandeibam and O’Shea
(2013). Applying such concepts to the consumption of private goods, Hargreaves-Heap
(2013) and Hargreaves-Heap and Zizzo (2009) identify a number of benefits from social

¢ The most influential sociological theories of consumption — especially Bourdieu’s (1984) account of taste and
distinction and Bauman’s (1990) account of neo-tribal lifestyles — both present social norms and belonging as
the fundamental mechanisms underpinning its contemporary social patterning (see Southerton (2002) for a full
discussion). In our use of the term consumption norms should be interpreted as a subset of the much broader
category of social norms which can affect behaviour.

7 Axelrod’s analysis also differs from ours in that he uses an evolutionary game approach, while we assume that
individuals are conventional utility-maximisers, albeit with non-standard utility functions.



norms, including (a) observing members of a norm group consuming a product an individual
has not experienced can give implicit information about the quality of that product; (b) in a
related manner, giving people information about what similar people achieve in saving
energy, or retirement savings can significantly increase levels of savings (Allcott (2011))%; (c)
by developing trust between members of a norm group, consumption norms can reduce
transactions costs’; (d) for a number of consumption activities, such as reading a book or
attending a concert, the benefits are not just the private experience but the subsequent
opportunity to share thoughts about such experiences (the ‘water cooler’ effect) and this

requires individuals to have overlapping sets of cultural interests.

In our analysis of consumption norms we assume that individuals are perfectly informed
about the characteristics of products. Our concept of consumption norms is closer to that of
Akerlof and Kranton (2000), who argued that an ability to identify with a group of people is a
key part of self-identity and yields an important psychological benefit of belonging to a
group, what Adam Smith referred to as the ‘special pleasure of mutual sympathy’!°. It is this
pure psychological benefit of belonging to a group that we have in mind in this paper. An
important implication is that it is the potential internal loss of such a benefit that provides the
incentive for individuals to adhere to the consumption norm, rather than the use of

punishment strategies by other players.

Our analysis of conformity shares some of the features in Bernheim (1994). In his model
people differ in terms of their types (measured by a single index distributed over some
interval). Society has a pre-specified notion of an ideal type and people suffer a loss of self-
esteem the further their type is from the ideal. Individual’s well-being depends on the utility
they get from their actions, and the esteem in which they are held by others. If an individual’s
type was public information, all an individual could do is to act to maximise utility. But an
individual’s type is private information, and has to be inferred from one’s actions, so
individuals have an incentive to bias their actions towards that which an ideal person would

perform; this leads some individuals to do more than they would do to maximise utility and

8 See Bennett et al (2009) for a comprehensive analysis of the clustering of consumption activities based on
overlapping cultural interests in the UK.

9This is linked to notions of social capital. It is important to distinguish between group membership developing
greater trust between insiders — a positive social benefit — and developing a greater distrust of outsiders — a
reduction in social benefit (see Putnam (2000) and Dasgupta (2000) for a recognition that social capital may
have negative as well as positive effects) . Hargreaves-Heap and Zizzo (2009) construct a measure to test this
distinction, and in their experiments they find it is the negative effect which predominates.

19 Hargreaves-Heap and Zizzo (2009) also develop a test to measure this psychological benefit of belonging to a
group; they find that it balances out the negative effect of group membership noted in the previous footnote.



others to do less. There are two possible equilibria: a fully-revealing equilibrium and a
pooling equilibrium in which a group of individuals whose types are closer to the ideal type
carry out the same level of action — so the equilibrium specifies a common action norm and

the group of people who adhere to this common norm.

In our paper individuals differ in type in terms of their underlying Marshallian levels of
demand for a good. Like Bernheim, we want to explain endogenously how wishing to adhere
to a consumption norm changes an individual consumer’s behaviour from its Marshallian
level, which consumption norms can emerge as equilibrium norms, and how many
equilibrium norms there might be. Unlike Bernheim we have no concept of an ideal type, and
there is no private information - consumers are perfectly informed about the quality of the
private goods they consume and all consumers know how many individuals are adhering to
any given norm, which is the only information a consumer needs when deciding whether to

adhere to a norm.

In our model an individual suffers a loss of well-being from not adjusting consumption away
from her Marshallian level in order to adhere to a norm, but gains well-being from belonging
to the group who also adhere to that norm; this benefit depends crucially on how many other
individuals adhere to that norm. There is a critical threshold level of the number of people
who have to adhere to a norm for an individual to derive a positive benefit from also adhering
to that norm. In this respect our model draws on the literature on threshold effects, dating
back to the pioneering work of Schelling (1971), Sakoda (1971), and Granovetter (1978). As
Granovetter noted, it can be dangerous for social scientists, observing two otherwise similar
populations with different behavioural outcomes, to infer that these differences reflect
differences in underlying preferences — the populations may have very similar tastes but

different thresholds.

Much of the literature on threshold effects follows Granovetter (1978) in assuming that the
norm to which people might adhere involves a simple discrete choice — whether to adopt a
new technology, whether or not to vote and, in the case of consumer demand, whether or not
to buy a consumer durable (Granovetter and Soong (1986)). The key element of these
models is that there is a distribution across the population of the threshold levels of other
people making a particular choice before a particular individual makes the same choice. The
analysis focuses on how different distribution functions affect the dynamic process by which

individuals decide whether to adhere to a norm. Depending on this distribution function, the



dynamic process can have multiple discrete equilibria, with some stable and others unstable.
Granovetter and Soong (1986) show that this multiplicity of equilibria can have important
implications in that once a system reaches a stable equilibrium it may require a very large
shock to shift to another stable equilibrium, and this can lead to discontinuities in demand
functions — below some price either no-one consumes the good or everyone consumes it -
which can have interesting implications for price-setting behaviour, particularly in

imperfectly competitive markets'!.

By contrast, we will assume that although the decision whether or not to adhere to a norm is
discrete, the underlying norm is a continuous variable — the amount of a particular good an
individual wishes to purchase — and there is continuous distribution of the underlying
Marshallian demands in the population. More importantly, our model differs from models
such as Granovetter and Soong (1986) in assuming that everyone has the same threshold in
terms of the number of other individuals that need to adhere to the norm before an individual

gets a positive benefit from adhering to the norm!2.

A further important difference between our model and others in the literature is that they
assume that an individual’s utility loss in shifting consumption from the Marshallian demand
towards a norm takes a simple quadratic form. This has the implication that people adjust
their consumption towards the norm, but the only person who consumes at the norm level for
that good is the individual whose Marshallian demand is the norm. This raises the question,
often noted in the literature (e.g. Manski (2000)), that it can be difficult to identify the effect
of consumption norms empirically. In contrast we assume that the utility loss suffered by an
individual deviating from Marshallian demand depends on the absolute difference between
the norm and an individual’s Marshallian demand. As we will see this implies that if a norm
exists, there will always be a potentially significant group of individuals, whose Marshallian
demands lie in an interval around that norm who will consume the norm exactly if they
decide to adhere to the norm. There may exist a second group of individuals, whose

Marshallian demands are further from the norm than the first group, who adhere to the norm

11 Granovetter and Soong (1986) also show if individuals have both lower thresholds and upper thresholds in
their demand then there can there can be chaotic dynamic behaviour. Similarly complex dynamic processes can
arise in models of opinion formation (see for example Hegselmann and Krause (2002), Buechel, Hellmann and
Klossner (2015)).

12 Allowing for individuals to differ in both their Marshallian demand levels and their threshold levels would be
an important extension of this paper, though, as noted in the previous footnote this could potentially generate
chaotic dynamic behaviour.



by adjusting their consumption towards the norm (increasing their consumption if their
Marshallian demand is below the norm, decreasing their consumption if their Marshallian
demand is above the norm). Finally there may exist a third group whose Marshallian
demands are even further from the norm who decide not to adhere to the norm and just
consume their Marshallian demands. Indeed we will see that there are equilibria of our model
where, although Marshallian demands vary systematically across the population, everyone
consumes the norm level of consumption exactly. So there can be a striking difference
between the pattern of consumption that would be observed with and without such a

consumption norm.

Finally, we note that while this paper focuses on parameter values for which there will exist
at least one stable equilibrium norm, we show that even if people do have a desire to adhere
to a norm there are parameter values for which there is no stable equilibrium norm, and
everyone consumes their Marshallian demands. This is similar to the point made by Fehr and
Schmidt (2006) in their survey paper of the literature on another key area of behavioural
economics- concerns for fairness, reciprocity and altruism. Fehr and Schmidt note that an
important feature of recent developments in the empirical literature on experiments involving
these features of behaviour is that they can explain why, under certain circumstances or
parameter values (essentially those needed for perfectly competitive behaviour — e.g. large
numbers of traders, perfect information about products) - even if people’s preferences are not
purely self-regarding the stable outcome of repeated experiments is consistent with the
competitive equilibrium, while in markets with different parameter values — a few traders,
informational frictions, or incomplete contracts - assuming that individuals behave as if they

have self-regarding preferences does not predict the outcome well.

3. A Model of Consumption Norms and Implications for Individual Behaviour

3.1 The Model

There are two consumer goods, the individual consumption of which is denoted by the
variables x>0, z>0, where x i1s a commodity the level of whose consumption might be a
norm'? and z is expenditure on all other goods and serves as numeraire so its price is 1. Good
x 1s produced in a perfectly competitive market with constant returns to scale, with price p

equal to the (constant) unit cost of production.

13 In principle this could be an aggregate of goods which act as norms.



We define a consumption norm by the pair (x*,n*), where x* is the level of consumption

towards which individuals may seek to adjust their consumption (adhere to that norm) and

n',0<n" <1 is the fraction of the population adhering to that norm.

There is a population of individuals each of whom has income level y, and a utility function'*

]

where ¢ €[0,1] is a choice variable that takes the value 1 if the individual chooses to adhere

i’t’(x,z,é';x*,n*):ax—%2+z+5[0'(n*)—a‘x*—x

to a norm, and O if the individual chooses not to adhere and so behaves in a traditional

Marshallian fashion. By substituting in the budget constraint, we can express utility in terms

of the norm parameters (x*,n*) and the two individual decision variables -0 and x - as
u(x,é';x*,n*):y+ax—px—%2+5[0'(n*)—a‘x*—xﬂ (1)

For an individual who has chosen to adhere to the norm we define a‘x* —x‘ as the strength

of attraction of the norm level of consumption - the rate at which utility falls as individual
consumption of x deviates in either direction from the norm level. We use the absolute
deviation rather than the more conventional square of the deviation, since, as we will show,
this implies that there will always be a mass of individuals who consume the norm level of
consumption exactly, whereas under the alternative specification the only individuals who
will choose exactly the norm are those whose Marshallian level of consumption would have

been x*.

We define a(n*) as the strength of desire for conformity with a group that makes up a

fraction n* of the population. We assume that
O'(l’l*)Z—}(+¢n*, 2)

where y >0 is a fixed cost (i.e. unrelated to the level of consumption) of adhering to a norm

group, i.e. of giving up individuality; while ¢ >0 is the rate at which the strength of the

14 We take a special form of utility function to simplify the subsequent analysis of policy implications. In
Dasgupta, Southerton, Ulph and Ulph (2016) we showed that the analysis of section 3 carries over to a general
form of utility function.

10



desire to conform grows with the fraction of the population, n*, that choose to conform to x*.
So the strength of the desire for conformity captures a tension between a psychic cost of
giving up one’s sense of individuality and a psychic benefit/comfort from being part of a

larger group.

For an individual to adhere to any norm the strength of desire for conformity must be positive

when the entire population adheres to it — i.e. when n* = 1 - so we assume that ¢ > y >0,

and let n= l, 0 <n <1 be the minimum fraction of the population that need to adhere to a

»
norm for that norm to have a positive strength of desire for conformity. We can therefore re-

write (1) as:

u(x,c?;x*,n*):y+ax—px—x?2+5[go(n* —g)—a x —xu. 3)

We initially assume that 0.5 <n <1, which rules out a multiplicity of co-existent norms to

which individuals would have to consider adhering. In section 3.2 we weaken this restriction

and consider under what conditions there may exist two equilibrium norms.

Finally we assume that the taste parameter, a, is uniformly distributed in the population on

the interval [g,a], O<p<a<a.” We denote by w=0.5(a@—a) the width of the

distribution of preferences, or the degree of diversity of preferences.

In the rest of this section we take as given the existence of some norm (x*,n*) and define for

that norm a two-stage Nash equilibrium in which at stage 1 each individual decides whether
or not to adhere to this norm while in stage 2 the individual chooses her utility-maximising
level of consumption conditional on the adherence decision. We solve these decisions

backwards.

15 Given the quasi-linear structure of preferences the utility maximising choices of x are independent of income,
and so the precise distribution of income, y, plays no role in our analysis. All we require is that its distribution
is sufficiently positively correlated with that of a such that for all individuals y > p(a— p+ ), and so

individuals always buy a positive amount of the numeraire good.

11



3.2 Consumption decisions

3.2.1 Marshallian Consumption

If an individual has chosen not to adhere to a norm - 6 =0 - then from (3) the utility-
maximising choice of x is:

2

xo=ArgMaxu(x,O,x*,n*)EArgMaxax—%—px =a—-p. 4)

x20 x>0

Given our assumption about the distribution of a we take these Marshallian consumptions, x°

to be uniformly distributed on the interval [a—p,a-p]=[ X,X |, 0<X <X, with mean

X-X a- . .
MU= X;)—( ,and o= £_2 3 4 the width of the spread of tastes in the population. (w

2

will be a crucial variable in what follows). For an individual of type x° who has chosen not
to adhere to the norm, the level of indirect utility associated with their Marshallian

consumption is:

v, (xo,x*,n*) =Z\{chx u(x,O,x*,n*) EZ\/{gx y+ax—x—22—px =y+ (x;)z .5
3.2.2 Consumption of individuals who adhere to the norm
If 6=1 the individual’s utility-maximising consumption is:
2
x(x*,n*) = Arg\gax u(x,l,x*,n*) = Arg\g[ax ax — % - px— a‘x* - x‘ . (6)

An individual of type x° adhering to a norm (x*,n*) chooses consumption £(x’;x*)

0 * 0
X —0= X <Xx —«
fc(xo,x*)= ¥ o X-ax'<x"+a (7)

Lrae X >xX+a

An individual of type x° adhering to a norm x* chooses consumption to lie within her norm-

consistent interval of consumption [xo —a, X"+ a] 16: (i) if the norm level of consumption is

18 This illustrates what we call the gravitational pull of a consumption norm.

12



sufficiently close to an individual’s Marshallian level of consumption — specifically if it lies
inside the individual’s norm-consistent interval of consumption - the individual will consume
the norm level exactly; (ii) if the norm level of consumption is outside an individual’s norm-
consistent interval of consumption then the individual’s consumption will lie at the boundary

of the norm-consistent interval of consumption that is closest to the norm level'”.

The indirect utility of an individual of type x° who adheres to the norm (x*,n*) is

0 2
(x'-) o
+ax, x <x -«
2
2
0 * * * 0_* (‘x) 0 * 0
vl(x ,X 1 )=y+(p(n —11)+ XX -5 X —a<x <x +a ()
2
(x°+a) A
3 -ax, x >Xx +«

3.3 The decision to adhere to a norm

The net benefit to an individual of type x, from choosing to adhere to the norm (x*,n*) is
,B(xo,x*,n*):vl(xo,x*,n*)—vo(xo,x*,n*). 9

Substitute in (5) and (8) to get
,B(xo,x*,n*):(p(n*—Q)—L(xo,x*), (10)

where:

a 0 * 0 *
—7+a‘x —-X |, ‘X —X‘>C(

L(x*,xo)z ‘xo—x*z (11)

2

0 ¥
, ‘x —x‘Sa

1730 there will be a range of individuals whose Marshallian demands differ from the norm who choose to
consume exactly the consumption level specified by the norm. It is this clumping of demand that in our model
makes the adherence to a norm distinct from a just a more concentrated distribution of preferences.

13



captures the utility loss from adhering to a norm arising from two factors: (i) consumption is
potentially different from the Marshallian amount; (ii) chosen consumption may also be
different from the norm. For all individuals this loss is non-negative and is zero only for an
individual whose Marshallian demand coincides with the consumption norm. The way this

loss varies across individuals of different types is illustrated in Figure 1'®.

Figure 1 here

It follows that an individual will adhere to a norm (x*,n*) iff the net benefit from doing so is

positive. This certainly requires that the fraction of consumers adhering to it is greater than

the minimum threshold » —i.e. it requires ﬂ(xo,x*,n*) >0 =n >n;

Finally, for a given norm (x*,n*), the range of types x° who would adhere to that norm, i.e.
for whom, f3 (xo,x*,n*) >0 is given by [ x°(x*,n*), x’(x",n*)], ignoring for the moment the

need for x°(x*,n*), X°(x*,n*)to lie in the range [X,X]. There are 2 cases, which are
differentiated by whether the gains from adhering to a norm x* are greater or less than the

costs of adhering to the norm when x° = x*+« .

Case A: p(n*—n)<0.5¢ (a sufficient condition for this case to arise is @(1—n)<0.5a”)

x (%) =x*—2p(n*—n) = x*—a; X°(x*,n*) = x*+, f2qo(n *—n) <x*+a

x < x (e, n*) = 3(x°, x*) = x°
x’ (%, %) < x° < X° (2, n*) = (2%, x*) = x * (12)

x” > X (%, n*) = 2(x°, x*) = x°
See Figures 2A and 3A: (Figures 2A and 3A here)

Case B: p(n*—n)>0.50"

a _ a
x°(x*, n*) = x*———g(n *op)<x*—a; X°(x*,n%) :x*+—+£(n*—g) >x*+a
o a

18 The figures are at the end of this paper.

14



x < x (e, n*) = 3(x°, x*) = x°

xX(x*,n*) <X’ <x*—a =2, x*) =x"+«
x*—a<x"<x*4+a= (%, x*) =x* (13)
x*+a <x’ <X(x*,n*) = 3(x°, ) =x" -«

x> X0 (x*, n*) = F(x°, x%) = x°
See Figures 2B and 3B: (Figures 2B and 3B here)

For both Case A and Case B we now take account of the need for x(x* x°)to satisfy the

condition: X <x(x*,x")< X . So define:
?:CO(X*,H*) = max[ X, x"(x*,n%)], X°(x*,n*) = min[ X, x° (x*,n*)] (14)

Then the two conditions a norm (x* n*) must satisfy to be a Nash equilibrium norm are'’:

x° (x*,n*)

x*=[ )%(xo,x*)dxo]/[):co(x*,n*) —go(x*,n*)] (15)

éo(x*,n*)
n*:[):co(x*,n*)—):co(x*,n*)]/Za)Zg >0.5 (16)

Condition (15) is just the requirement that average consumption of those adhering to a norm

equals the norm (where in constructing the average we need to scale the density function to

reflect the fact that we are taking the average over the range of values [x°(x*,n*),x°(x*,n*)],
g g g X

which may be a strict subset of the range [ X X ]). Condition (16) is just the requirement that

the fraction of the population adhering to the norm must be n*, and greater than n.

4. Existence of Equilibrium Norms

We fix u, the mean value of x° and in section 4.1 we assume that 7 >0.5 and investigate
whether for any parameters (a,@,n,®)there exists a single equilibrium norm, and, if so,

whether there is a unique value for a single equilibrium norm or there is a range of possible
values a single equilibrium norm might take. In section 4.2 we relax somewhat the

assumption that 0.5 < n and consider whether there might exist two equilibrium norms.

19 In this Nash equilibrium individuals take (x*n*) as given. Qin and Janus (2018) consider a model of social
norms where there is a small number of agents; each recognises that because the norm is the average value of
actions they take, any individual’s chosen action can influence the behaviour of others through the impact of on
the social norm.
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4.1 Existence of a Single Equilibrium Norm

We assume that n >0.5. In Section 3.3 we analysed the decision to adhere to a norm for 2

cases A and B which depended on whether @(n*-n)<0.5a’or @(n*-n)>0.5a"

respectively. Since n* is an endogenous variable, we now define Cases A and B depending,
respectively, on whether @(1—n)<0.5a”or ¢(1-n)>0.5¢>. In this section we analyse

what are the single equilibrium norms for Cases A and B in sub-sections 4.1.1 and 4.1.2
respectively. To provide the intuition for the results we consider a particular set of
parameters («,@,n)lying within some range and ask for, any value of @, what values of
x*(w) with an associated value of n*(x*(w),w) might [x*(w), n*(x*(w), ®)] be an equilibrium
norm. We do this in 3 stages; (i) for a given value of w we ask if [¢, n*(,w)] can be an
equilibrium norm; (ii) then we ask, for that given value of w, for what interval of values of
x*(w) around u with associated values of n*(x*(w), w) can [x*(w), n*(x*(w), ®)] be a norm;
we call this interval the ‘wiggle room’ around x within which [x*(w), n*(x*(w), ®)] can be a
norm; (iii) finally we consider what happens to as @ varies, and show that as w increases the

‘wiggle room’ shrinks until there is no equilibrium norm.

4.1.1 Case A: @(1-n)<0.5¢

We define &(w) = 4/2(0(1 —n) — as the relevant wiggle room for this case. Then we have®’:

Result 1 Case A. ¢(1-n)<0.5¢".

(1) If o< 2a)3m<a then for any x*e[X,X], (x* 1) is an equilibrium
norm to which everyone adheres exactly.

(i)  If w<2¢(1—n) <min(e,20), then for any x*e[u—E&(w), u+E(@)], (x*, 1) is
an equilibrium norm to which everyone adheres exactly; as  increases ¢ falls.

(i) If o= m <min(a,2m) then (x,1) is the unique equilibrium norm to which
everyone adheres exactly.

(iv)  If \2¢(1—n) < w < a then there is no equilibrium norm.

20 All proofs are in the Appendix.
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The situation is shown in Figure 4. It is clear that &(w) is a decreasing function of . For the
parameters in Result 1(i) {(w) > w, the wiggle room is at least as large as the width of the
interval, so for any x* (x*1) is an equilibrium norm. Results 1(ii)-(iv) show that as w
increases the wiggle room steadily decreases until only (,1) can be a stable equilibrium, and

for any higher value of w there cannot be a stable equilibrium.

It is important to note that in Results 1(i) -(ii1) those who adhere to the norm do so exactly.
The intuition is that given the limit on the size of w, it would not be possible to have an
equilibrium norm (x*, 1) to which some people adhered exactly and some adhered by
adjusting actual demands either up or down by an amount «, because then the average
consumption of those adhering to the norm would not be equal to the norm, violating

condition (15).

The intuition behind Result 1(iv) is that for these parameter values, there are people at the
extremes of consumption for whom the costs of adhering to the norm (g, 1), 0.5w? ,exceed the

benefit of adhering to the norm (u, 1), @(1—n), that would arise if everyone adhered to that

norm. So these individuals do not adhere, implying that n* would now be < 1. But this causes

the benefit of adhering to the norm to fall to @(n*—n), so again there are marginal people for

whom costs exceed benefits, and n* shrinks. This continues until #*<n. So when

o(1-n)<0.50° 0.5 there is no equilibrium norm.

4.1.2 Case B (i): o(1—n)>0.5a" >0.50"

We start with the subset of parameter values for Case B where ¢(1—n)>0.5¢° and o < a.
Then the situation is essentially equivalent to Result 1, but with wiggle room y(w)=a—-o.

So we have:

Result 2: ¢(1-n)>0.50">0.50".

(1) If @<0.5a then for any x*e[X,X], (x* 1) is an equilibrium norm to which

everyone adheres exactly.

(i1) If 0.5a < @ < a, then for any x*e[u—y(w), u+w(w)], (x* 1) is an equilibrium
norm to which everyone adheres exactly; as w increases /(@) falls.

(i) If o=athen (u,1) is the unique equilibrium norm to which everyone adheres

exactly.
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The Result is shown Fig. 5.

4.1.3 Case B(ii):  ¢(1—n)>-0.5a" + aw > 0.50"

Define EEM+O.5(1 as the value of @ for which the loss to the marginal person

o

adhering to the norm just equals the gain to adhering to the norm when everyone adheres.

_ 2
Also define n*[x*(w),w]=n*(w) = pn=0.5a as the value of n*(w) for which the benefit

I ENe10)
to the marginal person adhering to a norm to which n*(w) already adhere, ¢(n*(w)—n), just
equals the loss of utility from adhering to that norm —0.5¢” +an*(w)w. Note that n*(w)

does not depend on x*w). Finally we define the relevant ‘wiggle room’ as

. _ o(1-n)—(aw-0.5a%)
(@) =] oo

no)=u+o—pu—n*(@o=w(l-n ]. Then we have:

Result 3: o(1-n)>-0.50" +aw>0.5a"

(1) For a<w<® there are two possible equilibrium norms: (u, 1) and (x* n*(w))
where x* e[ u—n(w), u+n(w)].

(ii)  For o=, the only equilibrium norm is (x,1).

(iii))  For w> @ there is no equilibrium norm.

(iv) In cases (i) and (ii) individuals with Marshallian demands x° e[x*-a,x*+a]
adhere exactly to the norm x* individuals with Marshallian demands
x" e[x*-n*(w)w,x*—a]adhere by setting x=x°+a; individuals with

Marshallian demands x° €[x*+a, x * +1n * (w)w] adhere by setting £ = x° —« .
The result is shown in Figures 6, 7 and 8.

There are two significant features of Result 3 (i) which relate back to the discussion of
threshold dynamics in the Introduction. First, for any value of w there are two distinct #ypes
of equilibrium norms: (u, 1) to which everyone adheres, and a range of values of x* to which

only a fraction n*(w) of the population adhere.

Second, the first type of equilibrium norm (x, 1) is unstable in the sense that there is no other
value of x* for which (x*, 1) can be an equilibrium norm. The rationale is straightforward —

see Figure 7. In the case of the norm (x, 1) people with Marshallian demands
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x" e[p—a,u+aladhere exactly; those with Marshallian demands x°e[u—o,u—a]

consume X = x” + & ; those with Marshallian demands x° €[+, t1+ @] consumex=x’—a.

So the average level of consumption of those adhering to (x,1) is equal to u. To see why, (x*,

1), x* # u could not be an equilibrium norm suppose x* > u; then the set of people with
demands x” > x*+¢ adhering to the norm by setting X(x’,x*)=x" —a will be smaller than
the set of people with demands x” < x* —« adhering to the norm by setting X(x’,x*)=x"+«.

Thus average consumption of those adhering to the norm does not equal the norm, and so (x*,

1) cannot be an equilibrium norm. A similar argument applies if x* < u.

Finally, for results (ii) and (iii) it is straightforward to see that n*(w) is an increasing function

on—0.5a"

P = n<n*(a)<l and n*@)=1. Hence:

of w, with n*(a)=

n(a@)=a(l-n*(a)) >0 and 7n(@)=0. This suggests that the wiggle room #(w) shrinks as

increases, and that when @ = ® the only equilibrium norm is (u, 1) (see Figure 8). However

we have not been able to establish that 7(w) shrinks monotonically to zero.

This completes our analysis of possiblen > 0.5 single equilibrium norms for all possible

values of the parameters (a,@,n,®).

4.2 Two Equilibrium Norms

We now relax the assumption that n» > 0.5 so that we have the possibility that more than one
equilibrium norm could co-exist; so we now assume that 0.5>n>1/3, which is a necessary

condition to have two equilibrium norms.

We now consider what further conditions the parameters («,@,n,®) need to satisfy to allow

for two equilibrium norms. First we will use Result 3 to ensure that we can have equilibrium

norms of the form (x* n*(w)). This requires the following condition

p(1-n)
o

o(1-n)>-0.50" +aw>0.5a" < +0.5a>0>a. (17)

More importantly to have two equilibrium norms we need to also ensure that

0.5>n*(w)>n>1/3. This can be shown to require that parameters (e, ,n,w)satisfy two
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further conditions, namely: 0.5a+¢(1—n)/a>o>max[l.5a,a+@(1-2n)/a] and

p>15a"=n>1/3>05a"/¢.

It is intuitively clear that if x* is located around the median, x, there will not be enough space

to allow for two equilibrium norms. This is demonstrated in Result 4 below.

Result 4: Suppose (a) 0.5a+¢(l—n)/a>w>max[l.5a,a+@(1-2n)/a] and (b)

p>1.50" =>n>1/3>0.5a" / p and define: p(w)=n*(w)w. Then:

(1) 0.5>n*(w)>n>1/3

(1) If g+o-3p(w)<x*<u—w+3p(w)then (x*,n*(w))is the unique equilibrium
norm.

(i) If p—o<x*<u+w-3p(w)= pu+o—(x*+p(w))>2p(w) - so there is
sufficient room for a second norm (x** n(w)) with x** > x* similarly if
U+ o>x*>u—o+3p(w) = x*—p(w)—(u—w)>2p(w) - so there 1is

sufficient room for a second norm (x**, n(w)) with x** < x*,

The intuition is that if (x*,n*(w)) exists such that 1/3<n<n*(w)<0.5, then it is clear that

we can have 1 or 2 equilibrium norms depending on the value of x*. If x* lies in an interval
around y as defined in (ii) there is insufficient space in the remaining tails of the interval for a
second norm. However if x* lies in an interval bounded respectively below (above) by

X (X), as defined in (iii), then there is sufficient space for a second norm of x** above

(below) x* for a second norm (x** n*(w)).

Since individuals will only adhere to a norm if they are at least as well off as they would be
consuming their Marshallian demands then wellbeing must be higher with two equilibrium
norms than with one equilibrium norm. Of course this conclusion depends strongly on our

assumption of a uniform distribution of preferences.

This completes our analysis of what consumption norms can be considered equilibrium

norms.

5. Policy Implications

In this section we consider the policy implications of our analysis of consumption norms -

particularly in the case when the commodity that is a norm is also the source of
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environmentally damaging emissions. As noted in the introduction there are two externalities:
that which arises from the interdependence of consumption decisions when individuals have a
preference for conformity; and the traditional environmental externality. To fully understand
the implications of having both externalities, in Section 5.1 we briefly consider the policy
implications when there is no environmental externality and then, in Section 5.2 we introduce
the environmental externality, briefly consider the classical prescriptions for environmental
policy and then consider the optimal environmental and other policies when both externalities

are present.

5.1 Only the Consumption Norm Externality

In this sub-section we assume again that 0.5 <#n <1.0 so only one equilibrium norm (x*,n*)

can exist, though there can be a range of possible values for that single norm. Because there
may be multiple possible values for an equilibrium norm, and because individuals simply
take such a norm as given, we ask whether from a welfare perspective there is an optimal

consumption norm and if so what policies might bring such an optimal norm about.

In Results 1, 2 and 3 we have shown that, under appropriate parameter values, there are

ranges of possible values of x* for which a single equilibrium norm, (x*, n*) exists, where the

2

on—0.5a
(p—-aw)

associated value for n* is either 1 or the constant independent of x*. We now

consider the following thought experiment: if a policy maker is able to choose one of these

values for x*  which one would be chosen? From (14) the net benefit to an individual with

Marshallian demand x° of adhering to a norm x* is given by @(n*—n)— L(x",x*), where

L(x°,x*)is given by (13). So if we ask which value of x* maximises the expected net benefit
of adhering to that norm, that is equivalent to choosing x* to minimise the expected value of
L(x°,x*), denoted I%[L(xo,x*)] .

We have the following result:

Result 5.

(1) In Results 1 and 2, where equilibrium norms take the form (x*, 1), the unique

value of x* which minimises the expected value of the utility loss £ [L(x°,x*)]is

x*=u.
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(11) In Result 3, where the equilibrium norm takes the form (x*, n*(w)), there is no

unique optimal value of x*, since the value of £ [L(x",x*)] is the same for all

possible equilibrium values of x*.

The intuition behind these results is that in Results 1 and 2, because everyone adheres to a

norm, if x* = g the loss of utility from those furthest from x* outweigh losses from those

closer to the norm, so centring the norm on the mean value of Marshallian demand reduces
these extreme losses. On the other hand in Result 3 because not everyone adheres to the norm
the losses of those adhering to the norm are the same no matter which value of x* constitutes

the norm (x* n*(w)).

What does Result 5 imply for policy? It is inherent in our analysis underlying Result 5 that,
although we focus the existence of a single equilibrium norms, (x*n*), if there is a range of
values that x* might take we have not analysed the process by which a particular value of x*
emerges as an equilibrium norm. So we assume that policy makers are not able to directly
manipulate the value of x*. But we assume that policy makers are able to use taxes and lump-
sum transfers to shift the Marshallian demand for the norm good. In Results 1 and 2 expected
utility is maximised when Marshallian demand of an individual with the mean value of the
taste parameter for the norm good is equal to the norm. So if x* < x the optimal policy is to
tax the norm good to reduce mean demand to the norm, while if x* > u the optimal policy is
to subsidise the norm good to raise mean demand to the norm. In Result 3 there is no role for

policy.

We stress that these policy conclusions that arise when there are consumption norms are quite
different from those emerging from models without consumption norms. For example, in a
standard model of purely self-interested individuals where, as in our model, utility is linear in
income, there is no role for corrective taxation, whereas in our model we predict the use of
either a consumption tax, consumption subsidy or no corrective taxation. Of course the role
for taxation in our model arises because the introduction of a consumption norm generates a
form of consumption externality. By contrast, in models where there is conspicuous
consumption (Veblen effect), there is also an externality - since individuals care about their
own consumption relative to that of some group - but here the standard policy prescription is
a tax on either consumption (Layard, 2006), or labour (Slack and Ulph, 2016), whereas, in
our framework the policy could involve subsidising consumption. So again the policy

prescriptions from our model differ from the conventional one.
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5.2 Consumption Norm Externality and Environmental Externality

We now suppose that each unit of consumption of the norm good generates a unit of
environmental damage with a constant unit damage cost y, and the only way of reducing this
environmental damage is to reduce the consumption of the norm good. As in Section 5.1 we

suppose that parameter values are such that, prior to any environmental policy, in Results 1, 2

and 3, there is a single equilibrium norm, (x*n%*), where x* lies in an interval [{ 0 £°] where
the values & 0 Z° depend on the parameter values determining which of the Results 1, 2 or 3

on—0.50"

apply, and n* takes the value 1 in Results 1 and 2 and the value in Result 3. Prior

(p—aw)

to any environmental policy being implemented, aggregate emissions are denoted by

X(x*,n*) = {ijc(xo,x*)dxo}/()_( —X); and the aggregate net benefit of adhering to (x*n*)

are denoted by B(x*,n*) = {[ i:[go(n * ) — L, 0% )]} [E0 (e, %) — x° (%, )]

To take account of environmental damage costs, individual well-being is now given by:
u(x,5;x* n*,2) = y+ax— px—0.5x" + S[p(n*—n)— a|x * —x|] — y2(x*,n*) (18)

We assume that each individual recognises that in this atomless economy her consumption
decisions have no impact on aggregate consumption of the polluting good and so treats

2(x*,n*) as fixed. Hence the behavioural results of sections 3 and 4 are unaffected by the

inclusion of the harm from environmental damages in individual utility.

We now consider possible policy options. Suppose first that the government imposes a

Pigovian emission tax, 7, and rebates the tax revenue raised as a lump-sum to each individual.

In the absence of a norm this will increase the price of the good by 7 and thereby reduce by ¢
every consumer’s Marshallian demand?!, mean Marshallian demand, x and the range of

values, [u—m, 1+ ], within which Marshallian demands will lie. From the standard theory

2l The fact that every consumer reduces demand by the same amount is an artefact of our model which, from
(1), assumes that the coefficient on the negative quadratic term is % for every consumer. In a more general
model individuals would cut back their demands in varying amounts depending on their degree of attachment to
the good.
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of environmental economics we know that, in the absence of consumption norms, the first-

best optimal emission tax is 7 = y i.e. the emission tax equals marginal damage cost?>.

However if there are consumption norms, then, in addition to the impact of the emission tax,
7, on Marshallian demands, the pre-tax norm (x*n*) will remain an equilibrium norm so
longas x**< u+¢—-r1<7<{+x*—u=7; 7 isthe minimum emission tax that needs to be
set to induce individuals to shift from the norm, for all cases except the unstable norm (x,1) in
Result 3, for which any non-zero emission tax will cause individuals to abandon the norm. 7
depends on the extent of wiggle room { , and where x* lies relative to the average level of

Marshallian consumption. n* is not affected by the emission tax.

Then it is straightforward to see that the effects of imposing an emission tax 7 > 0 are as

follows.

Result 6. Suppose that prior to any environmental policy there is an equilibrium norm (x*,

n*). The government then imposes an emission tax .

(i) If the parameters («,@,n,) are such that Result 1 or Result 2 apply and 7 <7, then
all consumers continue to adhere to the norm (x* 1); so the emission tax is
completely ineffective. If 7>7 everyone reverts to their Marshallian consumption
levels, reduced by 7.

(i1) If parameters (a,@,n,)are such that Result 3 applies and (x*, n*) is the initial
equilibrium norm, then if 7 <7, a proportion n* of consumers continue to adhere to
the norm (x*, n*)** while a proportion (1 — n*) of consumers will reduce consumption
by an amount 7; so the emission tax is partially effective. If 7 >7 everyone reverts to
their Marshallian consumption levels, reduced by 7.

(iii) If parameters (a,@,n,w)are such that Result 3 applies and (u, 1) is the initial
equilibrium norm, then for any 7 > (0 everyone reverts to their Marshallian

consumption levels, reduced by an amount .

22 Notice that in general this will not reduce consumption and hence emissions to zero but just causes each
individual to adjust their consumption by an amount that reflects the balance between the strength of their desire
for the commodity and the social harm it causes.

2 They will not be the same consumers as those adhering to the norm prior to the imposition of the emission tax.
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Result 6 just describes the effect of imposing an emission tax 7. In cases 6(i) and 6(ii) if an
emission tax is below a critical level, 7, it is either wholly or partially ineffective. In case

6(iii) any emission tax eliminates the norm so there is just one externality.

We now ask what is the optimal (second-best) emission tax? To address this question, policy
makers need to take account of the average net benefit per person of adhering to the norm

(x*n*), denoted by:
B(x*,n%) =1 j;o(f:[(p(n *p)— L(x", x % m)]de L [E0 (%, ) — X0, m®)] . (19)

The optimal policy involves choosing between an outcome in which the relevant proportion,
n* <1, of the population continue to adhere to the norm (x* n*) or switch to their Marshallian

)24

demands, which, except for Result 6(ii1)~*, requires setting an emission tax z>7 . Switching

from the norm to Marshallian demands at some tax 7 yields a net benefit
n*[W"(t)— B(x*,n*)], where W"(r)=0.5¢(2y —7)is the standard Pigovian net gain of
reducing environmental damage by an amount yr net of the loss of consumer surplus 0.57%
W'(1) takes a maximum 0.5y when 7 = 7. So the existence of consumption norms imposes
two constraints on the use of an emission tax: it requires the benefit of reducing emissions to
exceed the benefit of adhering to a norm, and, except for the special case in Result 6(iii), it
requires the emission tax to exceed a minimum level 7 . Then it is straightforward to see that

the optimal second-best emission tax is as follows:
Result 7

(1) Suppose parameter values are such that Result 3 applies and the pre-policy
equilibrium norm is (u,1), then the optimal policy is to impose no emission tax if
B(x*,n*)>W?"(y), and otherwise to impose the optimal (first best) Pigovian tax,
T=9.

(11) Suppose parameter values are such that Results 1 and 2 apply with (x* 1) the pre-
policy equilibrium norm, while in Result 3 (x* 7n*) is the equilibrium norm with

n* < 1. Suppose also that 7 <y. Then the optimal policy is to impose any

24 There is an argument that even in Results 6(i) and 6(ii) the imposition of any emission tax could destroy the
benefit of adhering to a norm by eliminating self-attribution (see, for example, Perino, Panzone and Swanson,
2014). We do not consider this effect.
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emission tax 7<7 if B(x*,n*)>W"(y), and otherwise to impose the optimal

(first best) Pigovian tax, 7 = y.
(ii1))  Suppose parameter values are such that Results 1 and 2 apply with (x*,1) the pre-
policy equilibrium norm, while in Result 3 (x* n¥*) is the equilibrium norm with

n* < 1. Suppose also that 7>y . Then the optimal policy is to impose any

emission tax 7 <7 if B(x*,n*)>W?"(7T), and otherwise to impose the tax, T .

Results 7(i) and (ii) are cases where the constraint on imposing the conventional optimal
emission tax 7 = y is that the conventional benefits of imposing an emission tax equal to
marginal damage costs must exceed the average benefits of adhering to the norm. In Result
7(iii) there is the additional constraint that the minimum level of tax needed to induce people
to abandon their norm now exceeds the marginal damage cost, reducing the conventional
benefit from implementing an emission tax, and hence making it more likely that the optimal

policy is to leave the norm unaffected.

Now suppose environmental policy is ‘quantity-based’ rather than ‘price-based’, for example,
mandating all individuals to reduce their consumption by an amount y. Suppose that such an
injunctive norm means that consumers would view this policy as losing the net benefit
B(x*n*) of voluntarily conforming to the original norm (x*n*). Then, just as in Results 7(i)
and (ii), there is still the constraint on imposing this quantity-based policy that the
conventional benefits from implementing an environmental policy must exceed the benefits
from adhering to the norm to justify this quantity-based policy. So for parameter values for
which Results 7(i) and 7(ii) apply, there is an equivalence between the tax-based policy and
the quantity-based policy. But, in comparison with Result 7(iii), when the quantity-based
policy is employed there is no equivalent to the constraint in Result 7(ii1) on the minimal
level of tax required to shift consumers from adhering to the norm. So there are parameter
values for which it would not be desirable to impose an emission tax but it would be desirable

to use a quantity-based policy.

Obviously if consumers did not view the quantity-based policy as eliminating their benefits
of adhering to the norm, then the optimal policy would be to simply mandate all consumers to
reduce their consumption of this good by y. A better way of thinking about this situation is to
consider policies designed to shift norms. As noted earlier, it is perhaps easier to think about

policies for shifting such norms when the norm involves a discrete choice — whether or not to

26



smoke in public places (Nyborg and Rege (2003)) or whether or not to recycle some forms of

household waste (Brekke, Kipperberg and Nyborg (2010)).

A related issue is whether the government might use monetary measures to either reduce the
benefits B(x* n*) of adhering to a norm, or compensate them for foregoing such benefits?.
But apart from the question of how such payments might be designed, the government would
need to raise taxes to fund such payments — thereby reducing individual well-being by a

different but possibly equivalent route.

Finally even if the optimal policy involves individuals no longer adhering to the original
consumption norm (x* n*) it could be argued that this is a short-term effect and a new norm
might emerge. We do analyse the dynamic process by which a new norm would emerge. But
the speed with which the new norm emerges may depend on how close that norm is to the

original norm. So suppose in the interval [u—7—¢,p—7+¢ ] a new norm (x** n*) would
have x**=pu—7+¢ ,i.e. anew norm is close as possible to the previous norm. Then the size

of the emission tax 7 might be reduced relative to the findings in Result 7 to ensure a speedier
convergence to a new norm, and hence the reinstatement of the benefits of adhering to a

norm. Clearly this is an area for future research.

6. Conclusions

In this paper we have presented a model of consumption norms in which, for some goods,
there may exist a level of consumption to which individuals wish to conform because they
benefit from being identified as belonging to a group of like-minded individuals. Unlike the
Veblen notion of conspicuous consumption this desire for conformity will lead some
individuals to reduce their consumption from the Marshallian level to the norm. Our
modelling of the welfare cost of adhering to the norm also has the important implication that
a significant number of people, in some cases the entire population, will consume the norm
exactly. This means that in terms of both econometric analysis of demand and policy design,
it may be easier to know when consumption norms are influencing demand?®. The

implications for policies, such as the standard Pigovian taxation of goods which cause

25 We are grateful to a discussant Ngo van Long for raising this point.

26 Using econometric analysis of demand to detect the existence and effect of consumption norms is an indirect
approach and there may be other explanations for perceived patterns of demand than the existence of a norm.
There can be more direct ways of empirically investigating the existence of norms, such as the analysis by
Efferson et al (2015) of female genital mutilation (FGM), which showed that FGM did not appear to be driven
by a norm in specific communities.
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environmental damage, is that such policies may be ineffective, if the original, pre-policy,

norm remains an equilibrium norm, or even counter-productive in terms of lowering welfare

if the consumption norm is no longer an equilibrium norm and the loss of benefits from

conformity outweigh the gains in reducing pollution damage costs.

In terms of which commodities might be associated with consumption norms, although we

emphasise the difference between consumption norms and conspicuous consumption, it has

to be the case that it must be possible for others to observe whether or not one is conforming

to a norm, so the actual act of consumption must be conspicuous even if the motivation for

adhering to a consumption norm is different from that driving conspicuous consumption.

Our model is clearly extremely simple in at least four aspects.

Our model of consumer demand uses a simple quadratic utility function (and hence
linear demand) for the norm good and linear utility for all other consumption. In
earlier work (summarised in Dasgupta, Southerton, Ulph and Ulph (2016)) we used
more general utility functions, and showed that the implications for individual
behaviour (as summarised in Section 2 of this paper) carry over with more general
utility functions.

Our model of the costs and benefits of conforming to a norm also use particular
functional forms. However, in terms of the costs of adhering to a norm, we have
argued that our assumption that costs depend on the absolute value of the difference
in consumption has the important implication that individuals with different levels of
income will adhere exactly to the norm, which we have argued provides useful
evidence that people are adhering to a consumption norm.

Our model assumes a uniform density function of Marshallian demands, which is also
clearly a special case. In our earlier work (summarised in Dasgupta, Southerton, Ulph
and Ulph (2016)) we went to the other extreme of assuming that either al/ consumers
were identical or existed in 2 or 3 groups of identical individuals. However, as we
argued above, a benefit of the uniform density function is that it does not provide a
fairly obvious candidate for a norm, namely the mode, so it is a more open question
whether an equilibrium norm exists.

As we noted particularly in the discussion of Results 6 and 7, our analysis does not
explain how an equilibrium norm emerges, which, as we said in the introduction, is

often studied using evolutionary game theory. An interesting question is whether our

28



notion of an equilibrium consumption norm corresponds to the outcome of an

evolutionary game.

However, while we believe there are arguments for using our particular assumptions that go
beyond just the benefit of simplifying the analysis, we think it will be important for future
work to explore the implications of more general assumptions about these four key features
of our model.
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Figure 1: Loss of utility from adhering to a norm (x*, n*)
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Figure 2(A) Consumption Decisions for those Adhering to Norm: Case A
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Figure 3(A) Loss of Utility from Adhering to Norm: Case A
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Figure 2(B) Consumption Decisions of those Adhering to Norm: Case B
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Figure 3(B) Loss of Utility from Adhering to Norm: Case B
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Figure 4: Equilibrium Norms: Case A - ¢(1-1)<0.5¢°
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Figure 5: Equilibrium Norms: Case B(i): ¢(1-n)>0.5¢°>0.50
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Figure 6: Equilibrium Norms: Case B(ii): ¢(1-1)>-0.5¢" +aw>0.5¢"
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Figure 7 Case B(ii): ¢(1-n)2 —0.5a" +aw>0.5¢" First Equilibrium Norm
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Figure 8 Case B(ii): ¢(1-1)>-0.5¢"+aw>0.5¢" ; Second Equilibrium Norm
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Appendix: Proofs of Results

Result 1: Case A ¢(1-n)<0.5¢"

Define: &(w)=42¢(1-n)-o

) If o<20<2¢(1-n)<a then for any X*€[X,X], (x*1) is an equilibrium

norm to which everyone adheres exactly.

(i)  If @<y2¢(1-n) <min(a,20) then for any x*e[pu—& pu+&]  (x*,1)is an

equilibrium norm to which everyone adheres exactly; as @ increases ¢ falls.

(iii)  If @=+/2¢(1—n) <min(a,2®) then (u,1) is the unique equilibrium norm to which
everyone adheres exactly.

Proof:

(a) Suppose first that @ < ajZ(p(l—g) ; then
XD =p-20(0-n) < p-0=X; X(Ww)=p+20(0-n)>u+0=X (Al)

so Vx'e [X, X ] benefit of adhering to norm (u,1), (1 — n), is at least as great as cost to

marginal individual, 0.50?. So everyone will adhere to this norm; i.e. n*=1 and

)Ac(xo, W)= U v’ X < <X , which satisfies the condition —21 _[ )?fc(xo, 1)dx’ = 1.
WX
So (i, 1) is an equilibrium norm.

(b) Suppose again that @ </2¢(1—n) ; for what other values of x* would (x*, 1) be an

equilibrium norm? We require that the equivalent condition to (A1) is satisfied; i.e.

XD =x*—2p(l-n) S p-0=X; D) =x*+20(0-n) > p+o=X (A2)

ie. U— 2(0(1—@)+a)£x*£y+4/2¢(1—1_1)—a) (A3)
So:

(1) If {(w)2 0 «jZ(ﬁ(l —n) >2w then for any ¥*€[X, )_(] (x*1) is an equilibrium

norm to which everyone adheres.

() If f (CU) <@ then for any x*e[u—&E(w), 1+ E(w)] (x*,1) is an equilibrium
norm to which everyone adheres.

(i) If 5 ((0) =0 then (u,1) is the unique equilibrium norm to which everyone adheres.
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(c)

(d)

Suppose +/2¢(1—1) < @ < a then obviously (A1) is no longer satisfied, so (u, 1) cannot

be an equilibrium norm .
Finally we show that for all values of @<« there cannot be an equilibrium norm (x* n*)
where n <n*<1. We show that this is true for x* = y, and by extension this is true for

any X*E[)_(,)_(]_
If (1, n*) was an equilibrium norm then the benefit of adhering to this norm must just
equal the cost to the marginal individual of adhering to this norm,; i.e.

P’ —2p0’n (Ad)

2
@

2p(n* ) = (n* o)’ < n*=
We need to check whether 1 > »* > . Solving (A4) for n* we have:

n* <1 \@' —2p0’n <@’ —p < @ >2¢(1-n) (A5)

So this is not the case when @< «f2(0(1 —n) <a. So (u,n*) cannot be an equilibrium
norm with n* <1 when @< «f2(0(l—g) <a.

So suppose (A5) holds, i.e. \2¢(1—n) <® < a Then we need to check whether n*> 7.
We have:

n*>n <>\ =200’ > 0'n— @ < @° =200’ n > 0'n* - 2p0'n+ ¢ < o*n* <0

which is not the case.

Putting together (c) and (d) we have shown that the unique equilibrium norms established in
cases (1) — (ii1) are indeed the only unique equilibrium norms and that:

(iv)  If 2¢(1-n) < ® < a then there is no equilibrium norm. QED

Result 2: Case B (i) ¢(1—n)>0.5¢" >0.50" .

Define y(w)=a—w

(i)

(i)

If w<0.5a then for any X*E[)_( X ], (x* 1) is an equilibrium norm to which
everyone adheres exactly.
If 0.50 < w < a, then for any x*e [,U - l//(CU),,U + l//(CU)] , (x* 1) is an equilibrium

norm to which everyone adheres exactly; as w increases y falls.
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(i) If W=~xthen (u,1) is the unique equilibrium norm to which everyone adheres

exactly.

Proof: The proof is the same as for Result 1.

Result 3: Case B (ii) ¢(1-1)>-0.5¢" +aw>0.50"

0.5a°

Define: (a) @=20=1) | 054 (b) n*(w)z(pﬁ_—w;(c) n(w) = o(1-n*(w))
a

(1) For a < @< w there are two possible equilibrium norms: (x, 1) and (x* n*(w)) where
x*e[pu—n(w), u+n(w)].
(il)  For =, the only equilibrium norm is (x,1).

(iii)  For @> wthere is no equilibrium norm.

In cases (i) and (ii) individuals with Marshallian demands x’ e[x*-a,x*+a] adhere
exactly to the norm x*; individuals with Marshallian demands X e [x*-n*(w)o,x*-a]
adhere by  setting x=x"+a; individuals with  Marshallian  demands

x" e[x*+a,x*+n* ()w)] adhere by setting % = x° — e .

Proof:
(a) We first show that for a <@ <® (u, 1) is an equilibrium norm.

From the assumption on parameter values for Result 3

(D) =pu—05a-L1-n) <X = (- n)> a(w-0.5x) (A6)
o

Similarly x’ (1) > X . So VXO, pU-ow=X< X<X= H+ @ so every consumer the gain
from abiding by the norm (u, 1), ¢(1—#n), is at least as great as the cost of abiding by that
norm, a(w—0.5); so everyone abides by the norm (u, 1); hence n* = 1. Average

consumption is given by:
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1 —a i+ +o
—{j“ (x°+a)dx°+j’ ydx°+j” (x° — o)dx"}
2(0 H-—@ H—a H+o

:i{o.sw—a)z ra(u—a)—05(u— o) —alu—o)+2au AN
+0.5(u+ ) —a(u+o)—05(u+a) +a(u+a)}

_2Ho _

-2

So average consumption equals the norm. So (¢, 1) is an equilibrium norm.

(b) We now show that (x*, 1) cannot be an equilibrium norm with x* = 4.

Suppose that x* shifts slightly away from u (the same argument applies for more extreme
changes in norm, as we shall argue). Then if everyone adheres to the norm (x* 1), average
consumption is now

l x*—a x*+a +
3w {Liw (x" + a)dx’ + L*ia x*dx’ + J.;m (x" —a)dx"}

= 2L{0.5(x"‘—05)2 +a(x*—a)-0.5(u—- o) —a(u—o)+2ax*
)

+0.5(u+ o) —a(u+w)—0.5(x*+a)’ + a(x*+a)}

* _
_pHota(x*op)
(0]

So (x*, 1) cannot be an equilibrium norm. Hence (u, 1) is not a stable equilibrium norm. This
argument is even stronger if a possible norm is sufficiently different from x that one of

groups who do not adhere exactly to the norm no longer lies in the range [ X ,)_( ]. So (1, 1) 1s

a possible equilibrium norm. But any change in parameter values which led to a different
value for y, call it £ , would mean the original norm (g, 1) is no longer an equilibrium norm.

(c) We now assume @ <®<® and ask whether (u, n*(®)) could be a stable norm for
some value of n*(w).

For that to be an equilibrium norm, the benefit to the marginal person adhering to the norm,

@(n*(w)— n) must equal the cost -0.5¢" +an*(0), ie.

on—0.50a"

n*(w)= (A8)

Q—aw
We first show that n*(w) < 1. So
n*(w)<l< p(1—n) = 050w —a) (A9)

which is true by the assumption on parameter values for Result 3. We now show that n* > » .
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0.50w—-a) 0.5a2w—a) a ..
From (A9) ¢ > 1— ; furthermore 1— >am<=n> 2—whlch is true
—-n —-n w

since n>0.5. So ¢>ai. Then:

n*(w) > n < on—0.50" >(pg_awg©g>2i which is true since ;_1>0.5>2i (A10)
[0} (4]

So we have proved n<n*(w)<1.

. . . )
To establish that (1, n*) is a norm we need to show that 4 is the average of X(X , &) over the

range [u—n*(w)w, u+n*(w)w]. For ease of notation define A = n*(w)w. Then the

average value of )AC(XO,,U) over the range [y —A, u+ A] 1s:

1 wa g 0 p+a 0 urA 0y —
ﬁ{jw (x° +a)dx” + jw 1dx° + jw (x° — a)dx’}

i{O.S(,u—a)z +a(u—a)—0.5(u—A) —a(u—A)+2au

+0.5(u+ AV —a(u+A)—05(u+a) +a(u+oa)} = 5{2&1} =u

So (1, n*(w)) is an equilibrium norm.

Finally we show that for any x* e[x—n(w), 1+n(w)], where (@) = o(1—n*(w)), (x*
n*(w)) is an equilibrium norm. 7;(w) is defined by the condition that:

x*—n*(w)w=u—w=X (equivalently x*-n*(w)o=pu—-w=X). (All)
(d) Finally note that:
n*¥(@)>0; n<n*(@<l n*@=1; n@)=al-n*@)>0:n@=0 (55

If > @it would have to be the case that »* (&) <1 but from (A12) n* (&) >1, which is
contradiction, so if @> @ there is no equilibrium norm. QED
Result 4: Suppose (a) 0.5a+¢@(1—n)/a>w>max[l.5a,a+e(1-2n)/a] and (b)
9>150" =>n>1/3>0.50¢"/ ¢ and define: p(w)=n*(w)w. Then:

(1) 05>n*(w)>n>1/3

(1) If u+o-3p(w)<x*<u—w+3p(w)then (x*,n*(w))is the unique equilibrium

norm.
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(1) If g-wo<x*<uyu+o-3p(0)=u+wo—(x*+p(w))>2p(w) - so there is
sufficient room for a second norm (x** n(w)) with x** > x*; similarly if
U+ o> x> 11— o+ 3p(w) = (x*—p(w)) — (u—w) > 2p(w) - so there is sufficient

room for a second norm (x** n(w)) with x** < x*,

Proof:

() Result3 holds iff o(1— ) > -0.50" + aw>0.50> < L0 & () o (A13)

(24
-0.5a° 1-2
n*(a))=M<0.5©a((o—a)>(p(1—22)®a)>u+a>a (A14)
p-aw a
n*(w)>n<n>0.5a/w;to ensure n>1/3we require @ >1.5a (A15)

Combining these conditions yields conditions (a) and (b) above. Hence if (a) and
(b) hold, Result 3 ensures that (x* 7n*(w)) can be an equilibrium norm with
05>n*(w)>n>1/3.

(1))  Note first that 0 <3p(w)—w < w <> n*(w) <2/3, which clearly holds. Then if
U+ 0-3p(w) < x*< u—w+3p(w), p+w—(x*+p(w))<2p(w)so there is
insufficient space for a second norm (x** n*(w)) with x** > x* Similarly
x*—p(w) — (1 —w) < 2p(w) so there is insufficient space for a second norm (x**

n*(w)) with x** < x*
(ii1))  This follows directly from (ii). QED

Result S: In Results 1, 2, and 3 there are ranges of possible values for an equilibrium norm
x* (with an associated value of n* which is either 1 or a constant independent of x*). In
Results 1 and 2 the value of x* which minimises the expected value of the utility loss

E[L(x°,x*®)]is x* = u. In Result 3 there is no optimal value of x* - the value of E[L(x",x*)]

is the same for all possible equilibrium values of x*.
Proof:

In Results 1 and 2 the equilibrium norm x* lies in a range of possible values , namely
[ — @, tt+ @), [ 1t — E(@), 11+ E(@)], [t —w (o), 1t +w(w)] With n* =1, and everyone adheres

exactly to the norm x*. So:
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« 0y 05 % 0 _ 42 7y — 05 " v
A= | e
_(Fox) et Rox x*

X -X)  2X-X) 2

Hence:

GEILG*x"]

+X X+X
ox* 2

— +x*=0=x*=

=u

In Result 3 the equilibrium norm x* lies in a range of possible values [ —n(w), 1+ 1n(w)]

2
(@) = 227050 befine @, oln* (@) —n]

p—aw 2 o

with associated » > ¢ ; then for those

adhering to the norm (x*n*) the chosen levels of demand associated welfare losses are:

x*—c<x"<x*-a v=x"+a  L(x*x")=-0.5a" + a(x*—x")
x*—a<x’<x*+a x=x* L(x*,x")=0.5(x" — x*) (A16)

x*¥+a<x’<x*4¢ i=x"-a L(x*,x")=-0.5a" + a(x" — x*)

=

Hence:
Q=(X - X)EIL(x*x)]= [ [-050" +a(x*—x")]dx"+ [ [0.5(x"—x*)’ax’
x¥—¢ x*—a
x*+¢

+ j [-0.50 + a(x° — x*)]dx’

o

Q=[-0.50" +ax*|[x"1"2“ —0.5a[x" 1=°
03
+ 0.5[% —x x0T L [-0.50% — ax ¥ [x° T +0.5a x0T
Q=[-0.5a" + ax*|(¢ —a) - 0.5a[(x*—a)’ = (x*—¢)*]

(x*-a)

* 3
Gtta) —x*(x*+a) +x* (x*+06)_TJ”‘>'<(""<—0€)2—x*2 (x*~a)]

+0.9[
+[-0.5a” —ax*](c —a) +0.5a[(x *+¢)* — (x *+a)’]

Hence:



% =a(c—a)-a[(x*—a)—(x*—¢)]+0.5{(x*+a)’ — (x *+a)’ = 2x* (x *+)
x

+2x* (¥ +a) + X7 —(x*—a)’ + (x*—a) + (x*—a) + 2x* (x*—a) — 2x * (x*—a) — x ¥}
—a(g-—a)+al(x*+g) - (x*+a)]
= 0.

QED
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