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In this paper we assume that for some commoditid&siduals may wish to adjust their
levels of consumption from their normal Marshallilavels in order to conform to the
consumption norms for a group of people to whiayttvish to belong. Unlike conspicuous
consumption this can mean that some individuals mealce their consumption of the
relevant commodities. We first model the decisiohan individual using a two-stage game
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tastes and analyse which consumption norms cotestequilibrium norm, and how many
equilibrium norms might exist. Finally we study theplications of our model for
redistributive policies, environmental policies awbnometric analysis of consumer demand.
We show that the introduction of consumption nogas have striking policy implications:
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there are environmental externalities we predieréhare cases where Pigovian taxes are
either ineffective or welfare-reducing.
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1. Introduction

In this paper we examine the implications for usthrding consumer behaviour and the
design of public policy of assuming that individuainsumption behaviour is influenced by
the consumption decisions of other individuals tigto the existence @onsumption norms

We begin by setting out how our treatment of consion norms relates to the broader

literature on consumer behaviour and social norms.

First, we distinguish such consumption norms frdme interaction between individual
consumption decisions through the Veblen effectb(¥e (1924)), whereby individuals’
consumption decisions are influenced by those dferst in a competitive manner as
individuals seek to match their consumption to tifadn aspirational group (and differentiate
it from that of a distinction grouf) The Veblen effect is an externality which cantains
overconsumption and a market distortion that néedse corrected by a policy such as a tax
on goods prone to conspicuous consumption. We densa different route by which
individuals’ consumption decisions may be influethd® those of others, namely through a
desire to be seen to belong to a group of simileded individuals, thereby establishing
consumption nornis A key distinction from the Veblen effect is thach a proclivity to
conform to a consumption norm can lead some indalgl toreducetheir consumption of a
good relative to what they would have consumecherdtandard economists’ model where

consumers take no account of the consumption efrsth

Second, we distinguish consumption norms from tle@dber concept of social norms. Social
norms play a number of roles of which we highligho. As Young (2014) notes a key
function of social norms is to coordinate peopleigectations in interactions which are
characterised by multiple equilibria, for exampleblic good games. Analysis of social
norms often involves using evolutionary game theoryredict which of a multiplicity of

possible outcomes emerge as stable equilibria afmt@s on the design of punishment

IFor recent analyses of the Veblen effect see Aand/Dasgupta (2010), Dasgupta, Southerton, UlpH.pidl
(2016) and Ulph (2014). The Veblen effect is invibke explain the Easterlin Paradox (Easterlin (12001) )
whereby, after a certain level of per capita meopfurther growth in income per capita seems te hreo effect
on measures of well-being as captured by survetappiness (see for example Blanchflower and Oswald
(2004)).

2 The most influential sociological theories of comption — especially Bourdieu's (1984) accountasté and
distinction and Bauman'’s (1990) account of neaalfriifestyles — both present social norms and bgitampas
the fundamental mechanisms underpinning its conbeanp social patterning (see Southerton (2002affarl
discussion). In our use of the term consumptiamscshould be interpreted as a subset of the muazdbr
category of social norms which can affect behaviour



strategies by other players (e.g. Axelrod (1986))ypically there are multiple stable
equilibria, and these often involve discrete cheicich as whether or not to smoke in public
(Nyborg and Rege, 2003) whether or not to recyolesehold waste (Brekke, Kipperberg and
Nyborg, 2010).

Another aspect of social norms (dating back to irget, 1954) arises from people’s
uncertainty about their identity or opinions. Fatidties like provision of public goods,

voting, or charitable giving evidence suggests thdividuals are more willing to contribute

if they know members of their norm group have abmted or think others might match their
contributions (referred to asonditional cooperation— see for example Ledyard (1995),
Azar (2004), Frey and Meier (2004), Tan and Bolk&Q7), Gerber and Rogers (2009),
Chaudhuri (2011), Bucholz, Falkinger and RubbeB@1@), Abbott, Nandeibam and O’Shea
(2013).

Applying such concepts to the consumption of pevgbods, Hargreaves-Heap (2013) and
Hargreaves-Heap and Zizzo (2009)) identify a numbkrbenefits from social norms,
including (a) observing members of a norm groupscomng a product an individual has not
experienced can give implicit information about theality of that product; (b) in a related
manner, giving people information about what simpaople achieve in saving energy, or
retirement savings can significantly increase levet savings (Allcott (20113) (c) by
developing trust between members of a norm grogmsumption norms can reduce
transactions costs(d) for a number of consumption activities, swshreading a book or
attending a concert, the benefits are not just gheate experience but the subsequent
opportunity to share thoughts about such expergeifte ‘water cooler effect) and this

requires individuals to have overlapping sets dtucal interests.

In our analysis of consumption norms we assume itidividuals are perfectly informed
about the characteristics of products. Our conoégbnsumption norms is closer to that of

Akerlof and Kranton (2000), who argued that anigbib identify with a group of people is a

3 Axelrod's analysis also differs from ours in tih@t uses an evolutionary game approach, while werasshat
individuals are conventional utility-maximisersheit with non-standard utility functions.

4 See Bennett et al (2009) for a comprehensive aisady the clustering of consumption activitiesdzhen
overlapping cultural interests in the UK.

5This is linked to notions of social capital. ltilsportant to distinguish between group memberskipetbping
greater trust between insiders — a positive stiaakfit — and developing a greater distrust ofidats — a
reduction in social benefit (see Putnam (2000) Rasigupta (2000) for a recognition that social edpitay
have negative as well as positive effects) . Harges-Heap and Zizzo (2009) construct a measuesittthis
distinction, and in their experiments they findsithe negative effect which predominates.



key part of self-identity and yields an importardyphological benefit of belonging to a
group, what Adam Smith referred to as the ‘speggieasure of mutual sympatByTt is this
pure psychological benefit of belonging to a gralgt we have in mind in this paper. An
important implication is that it is the potentiatérnal loss of such a benefit that provides the
incentive to adhere to the consumption norm, ratien the use of punishment strategies by

other players.

Much of the literature on consumption norms does provide a formal model of how
consumption norms might influence consumers’ behaviThe paper that is closest to the
model reported here is the study by Bernheim (19#4gonformity. In his model people
differ in terms of their types (measured by a ngldex distributed over some interval).
Society has a pre-specified notion of an ideal igpeé people suffer a loss of self-esteem the
further their type is from the ideal. Individuahgell-being depends on the utility they get
from their actions, and the esteem in which they feld by others. If an individual's type
was public information, all an individual could d® to act to maximise utility. But an
individual's type is private information, and has be inferred from one’s actions, so
individuals have an incentive to bias their actitmsards that which an ideal person would
perform; this leads some individuals to do morenttieey would do to maximise utility and
others to do less. There are two possible equatibai fully-revealing equilibrium and a
pooling equilibrium in which a group of individualghose types are closer to the ideal type
carry out the same level of action — so the eqiuiib specifies a common action norm and

the group of people who adhere to this common norm.

In this paper we focus directly on consumption lvétha and consumption norms, and we
examine how behaviour influenced by such normgeslto traditional analysis of consumer
demand captured by Marshallian demand curves. Bkenheim we want to explain
endogenously how consumption norms change indiVidussumer behaviour, which
consumption norms can emerge as equilibrium noamd,how many norms there might be.
All behaviour is assumed to be individual — theseno process for communication or
coordination. Unlike Bernheim all information is lgic. In particular, to rule out other
channels of interactions, we assume consumerseaiecty informed about the quality of the

commodities being consumed and consumption is\aterigood. The crucial difference is

6 Hargreaves-Heap and Zizzo (2009) also developtademeasure this psychological benefit of beloggto a
group; they find that it balances out the negagiffect of group membership noted in the previoudriote.



that there is no concept of an ideal type of cormion, and the motivation to belong to a

group is the pure psychological benefit discussEve.

A final important way in which we seek to distingliour treatment of consumption norms
from that found in the literature is that it isdreently assumed that an individual’s utility loss
in shifting consumption from the Marshallian dematmivards a norm takes a simple
quadratic form. This has the implication that peoptjust their consumption towards the
norm, but the only person who consumes at the reual for that good is the individual
whose Marshallian demand is the norm. This raisegjuestion, often noted in the literature
(Manski, 2000), that it can be difficult to idemtifthe effect of consumption norms
empirically. In contrast we assume that the utildgs suffered by an individual deviating
from Marshallian demand depends on Hiesolutevalue of the loss. As we will see this
implies that there willalways be a significant group of individuals whose Maibaa
demands are closes to the norm who consume the exawtly theremay exist a second
group if individuals, whose Marshallian demands famther from the norm than the first
group, who adhere to the norm by adjusting themsomption towards the norm (increasing
their consumption if their Marshallian demand islolae the norm, decreasing their
consumption if their Marshallian demand is above tlorm); and there may exist a third
group whose Marshallian demands are even furtloen the norm who just consume their
Marshallian demands. Indeed we will see that theme equilibria of our model where,
although Marshallian demands vary systematicalipsscthe populatiorgveryoneconsumes
the norm level of consumption exactly so there s$riking difference between the pattern of

consumption with and without such a consumptiommor

In the next section we set out our model of condiwonmorms and in section 3 analyse its
implications for individual behaviolirin section 4 we determine what norms can emesge a
stable equilibria. In section 5 we analyse somdiputolicy implications from our model, in
particular that for some parameter values convaatio environmental policy

recommendations may be ineffective or even welfateicing. Section 5 concludes.

7 In Dasgupta, Southerton, Ulph and Ulph (2016) vesented a brief summary of the model developélan
next section and illustrated its implication fovennmental policy in a simple special case. I thaper we set
out the model in greater detail and seek to drawergeneral public policy implications.



2. TheMod€

There are two consumer goods, the individual comsiom of which is denoted by the

variablesx =0, z> 0, wherex is a commodity the level of whose consumption mighta

norn? andzis expenditure on all other goods and serves agraire so its price is 1. Good
is produced in a perfectly competitive market wettnstant returns to scale, with pripe
equal to the (constant) unit cost of production.

We take it that what identifies a particular lewélx, sayx , as a consumption norm, and

gives individuals a sense of group identity by ating their individual consumption of

towards X - what we will refer to asadhering to the normn* is the fraction of the

population that adheres to the norm. So a consompiorm is characterised by the pair

(x*, rf), where X is the level of consumption to which individualsynseek to adhere and

n,0<n <1is the fraction of the population adhering to thatm.

There is a population of individuals each of whioas some incomg and a utility function

*

H(x, 20 X, n): a)&x—22+ 35[0( *n)—a" X= ‘%

where 0J[0,1] is a choice variable that takes the value 1 ifitlavidual chooses to adhere

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

Marshallian fashion.

Substitute in the budget constraint, and we camessputility in terms of the norm parameters

(x*, rf) and the two individual decision variables of iettr- J, whether or to adhere to the

norm andx consumption of the norm-influenced good — as
* * X2 * *
u(xé,x,n): y+ ax px—3+5[a( n)—a" X= H (2)
For an individual who has chosen to adhere to tmenn

. a‘x* —x{ is what we call thetrength of attractiorof the norm level of consumption

since, it measures the rate at which utility fadls individual consumption ok

& In principle this could be an aggregate of goodgtvhct as norms.



deviates in either direction from the norm lev&s mentioned in the introduction we
have chosen to reflect the strength of attractipding the absolute deviation rather
than the more conventional square of the deviasore, as we will see, this implies
that there will be a mass of individuals who wilinsumeexactly the norm level of
consumption, whereas under the alternative spatific the only individuals who
will choose exactly the norm are those whose Mdliahalevel of consumption
would have beenX. In this way the norm consumption level becomesrem

perceptible.

. a(n*)is what we call thetrength of desire for conformity with a group thadkes up

a fraction n* of the population We assume that

o(n)=-x+gn, 2)

where y >0 is a fixed cost (i.e. unrelated to consumptionisiens) of adhering to a
norm group, which can be thought of as a costwhgiup individuality; whileg >0

is the rate at which the strength of the desireottform grows with the fraction of the

population that choose to conform. The variappfer can therefore be thought of as

measuring the benefit derived from establishingrese of identity with a fraction*
of the population. So the strength of the desmedonformity captures a tension
between a psychic cost of giving up one’s sensendividuality and a psychic

benefit/comfort from being part of a larger group.

Obviously for an individual to adhere to any nortmhas to be the case that the

strength of desire for conformity is positive wiée entire population adheres to it —

i.,e. whenn = 1 - so we assume thap > y >0, and Ietgz%, 0<n<1 be the

minimum fraction of the population that need to emhto a norm for that norm to

have a positivetrength of desire for conformityWe can therefore re-write (1) as:
: * * — X2 * *
u(xé,x,n)— y+ ax px—E+5[¢( n—_)1—a‘ X= H 3)

We initially make the stronger assumption mnnamely that

0.5<n<1. (4)



This rules out the possibility of there being a tiplicity of co-existent norms to which
individuals would have to consider adhering. Intisec4.2 we weaken the restriction in (4)

and consider under what conditions there may éxistequilibrium norms.

Finally we assume that the taste parameteis uniformly distributed in the population on
the interval [a,@], 0< p<a<a® We denote byw=0.5@-a) the width of the

distribution of preferences, or the degree of diitgrof preferences.

3. Individual Decisions

In this section we take as given the existenceooiesnorm(x*,ﬁ) and determine which

individuals will choose to adhere to this, and thenthe following section we determine
which norms could merge as equilibria. In ordedébermine which individuals will choose
to adhere to a given norm, we first need to deteeman individual's consumption-

maximising choices conditional on the adherencésdst

3.1 Consumption decisions

3.1.1 Marshallian Consumption

If an individual has chosen not to adhere to a nerén=0 - then from (3) the utility-
maximising choice ox is:

2

- X

x° = ArgMaXL( X0, X, n) = ArgMaxax—— px= 4 . (5)
x20 x=0 2

For notational simplicity, in what follows we idéfyt individuals in terms of their

Marshallian consumption. Given our assumption abaout the distribution a we take

these Marshallian consumptions to be uniformly ridisted on the interval

[a-pa- dE[_X, Y], 0<_X< X, with mean = X+ X

X-X_a-a the
2

width of the spread of tastes in the population. Thiétwin out to be a crucial variable in

,and w=

what follows.

9 Given the quasi-linear structure of preferencesutfility maximising choices of are independent of income,
and so the precise distribution of incomgplays no role in our analysis. All we requirehsattits distribution

is sufficiently positively correlated with that af such that for all individualyy > p(a— p+a), and so
individuals always buy a positive amount of the euaire good.



For an individual of typex’ who has chosen not to adhere to the norm, the ¢évadirect

utility associated with their Marshallian consuroptis:

2
VO(XO,X*,I’*I)=|\X/2|0aXL(),(O,*X,*n)E Max y axx—zz— pX= w% (6)

3.1.2 Consumption of individuals who adhere tortbiam

If o6=1 then, taking account of (3) and the budget caidtrthe utility-maximising

consumption is:

X(Xt, 1) = ArgMaXL( A X h)E ArgMax axxé— pxa‘ Tx ‘ (7)

x20 x=0

Carrying out the maximisation it is easy to sed fba an individual of typex’ who has

chosen to adhere to a no(m*, rf) chosen consumption is:

X—ag- X<¥-a
K¢, x)=1% = R-as k< X+a (8)
X+ag - X>X+a

So when an individual of typ&® adheres to any norm their chosen level of consiomies

within what we call theimorm-consistent interval of consumpti@x"—a, x°+a']. This

illustrates what can be thought of as ¢fnavitational pullof consumption norms:

« if the norm level of consumption is sufficientlyosk to an individual’'s Marshallian
level of consumption — specifically if it lies ik the individual’snorm-consistent
interval of consumptionthe individual will consume the norm level exggtl

» if the norm level of consumption is outside an wuidiial’'s norm-consistent interval
of consumptiorthen the individual’'s consumption will lie at theundary of the

norm-consistent interval of consumptitbrat is closest to the norm level.

It follows from the first bullet point that thereillvbe a range of individuals whose
Marshallian demands differ from the norm, but néweless choose to consume exactly at the

level specified by the norm, thus making this ndéerrel of consumption highly perceptible.



For an individual of typex’ who has chosen to adhere to the néw‘nn*) the indirect utility
utility is

. X .
vl(xo,x,n) Max U xi, X, n)_ Max y¢( _)n+ axE— pm" % ‘

x20

Substitute (8) into (4) to get:

o_ )2
Mﬂrx*, X<X-a
(x)
vl(x°,x*,ﬁ): y+¢(ﬁ—_r)+ &*x—T, %-a< x< x+a (10)
(€ +a)

—-ax, X>XR+a

3.2 The decision to adhere to a norm

The net benefit to an individual of typg from choosing to adhere to the no(m*, rf)is
ﬁ(xO,x*,ﬁ):\{(Q,i,h)— y( %, xn) (11)

Substitute in (6) and (10) and, after a little reanging, we get
,B(xo,x*,n*) (n—n) L(S’( x) (12)

where

a,2

7+a[(x0—a)— X], x<R-a

«\2
(% -X)

2

a’ \ \
7+a[x —(>q)+a')}, x> +a

X - X|<a (13)

captures the loss of utility suffered by an induadl from making the “wrong” consumption,

and shows that there are TWO sources of this weeltss:

(i) consumption is potentially different from the Maaitan amount;

10



(i) chosen consumption may also be different from tivenn
We can write the utility loss in a more compacthias:
a,z
——+a‘x°—x‘, ‘)P— x‘>a
2

2 (14)

, ‘xo—x*‘sa

L(x*,%’):

‘XO— X
2

Notice that for all individuals this loss is nongative and is zero only for an individual
whose Marshallian demand coincides with the consiammorm. It is easy to see that the
way this loss varies across individuals of diffdréypes — i.e. with different levels of

Marshallian demand -is as illustrated in Figute 1
Figure 1 here
It follows that an individual will adhere to a nonfu*, rf) iff the net benefit from doing so is

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

the minimum thresholed —i.e. it requires@(xo,x*,ﬁ) >0 =>n>n

Finally we characterise which individuals in thepptation would adhere to a given norm
(x*,rf), i.e. for which typesx’, ,B(xo,x*, rf)> 0. So define byx’(x, rf), X{ X, ¥ the
range of values of® of individuals who would adhere to the norwt, (*), ignoring for the
moment the need fof (%, rf), X( X, ¥ to lie in the range X, X]. There are 2 cases,
which are differentiated by whether the gains fradimering to a norm* are greater or less

than the costs of adhering to the norm whér x* +a .
Case A. #(N* D <0.50°

NOTE: a sufficient condition for this case to aris ¢(1-n)< 0.%7°;

Then:

X M) =X -2 M -n=xX-g¢ R*xIN =*x+ @* n)_n<* x+a

10 The figures are at the end of this paper.

11



X< X%, => %X =X
X0e, M) < X< % N = X R K =*x (15)
XX ) => k8 R = X

See Figures 2A and 3A:
Figures 2A and 3A here
Case B: #(0* -0 >0.50°

Then:
X0, 1) = % —%—1’( A-p<x-g R*xHn =*x+%+ﬁ* Nyt xta
a a

X< X, ) =% X ¥ = X

X, ) s < -a=>% XN = R+a

x*—a<Xsx+a=>% X R =X (16)
X*ea <X <X(% W) => KXY = R-a

SRR, M) = kX R = X

See Figures 2B and 3B:

Figures 2B and 3B here

For both Case A and Case B we now take accourtieheed fork(x*, ¥) to satisfy the

condition: X < X(%, X) < X. So define:
X°(x¢, 1) =max[ X X( %, 0], X X h mmin[ X E&*x*h a7)

Then the two conditions a norm*(n*) must satisfy to be Bash equilibrium nornare:

R = K08 8) K %N - &5xh (18)
=X % 1) - X % 9N/2 w= o5 (19)

Condition (18) is just the requirement that averagesumption of those adhering to a norm

equals the norm (where in constructing the averagaeed to scale the density function to

12



reflect the fact that we are taking the average twerange of valueb:é’(x*, m), X{ %X 9] ,

which may be a subset of the rangé, [X]). Condition (19) is just the requirement that the

fraction of the population adhering to the norm thesat leasn.

4. Existence of Equilibrium Norms

We fix u, the mean value of and in section 4.1 we investigate whether for pasameters
(a,¢,n,w)there exists a single equilibrium norm, and if soether there is a unique value

for a single equilibrium norm or there is a rang@assible values a single equilibrium norm

might take. In section 4.2 we relax somewhat theumption that0.5<nand consider

whether there might exist two equilibrium norms.

4.1 Existence of a Single Equilibrium Norm

In Section 3.2 we analysed the decision to adhera horm for 2 cases A and B which
depended on whethg?(n* —n) <0.5a*or ¢(n* —n) >0.5a°respectively. Since* is an
endogenous variable, we now define Cases A and@@nikng, respectively, on whether
#(1-n)< 0.50%0r ¢(1-n)>0.5°. In this section we analyse what are the single

equilibrium norms for Cases A and B in sub-sectidnk.1 and 4.1.2 respectively. To
provide the intuition for the results we will: (fi)x the parameterqa,¢,n)and focus on

values ofw for whichx* = x might be an equilibrium norm with an associateli@af n*;
(i) then ask, for a given value af, for what other values of* (with associated values of)

might *, n*) be a norm; (iii) finally consider what happensaga varies.

4.1.1 Case A¢g(l-n)<0.5a°

(i) Suppose we start with a value@fsuch that0.5w” < ¢ (1-n)< 0.%r?, or equivalently

w<.\2¢(1-n)<a. The situation is shown in Figure 4. Define

X°(u,1) = —+/ 20 (1- n), the value ob® for which L(x%, ) = @(1- n)and similarly

for X°(1,1). Then:

X(u)< X=p-w<pu+w= X<X(u,1) (20)

13



As shown in Figure 4 it must be the case that)(is an equilibrium norm, since for all
X Ou-awp+a L(X, 1)< ¢(1-n).

(i)Are there other values of* such that, for the same value@f (x*, 1) is an equilibrium

norm? For everyone to adhere 15,(1) we require that:

XD = —Rol-N < p-w= *<u+Rol- H-w (21a)
and X°(%1) = X +\2¢(1- N 2 u+w= ¥2u-Rel- D+w  (21b)
Define: W) =261-n)-w 22)

where &(w)is the size of the gapx’ —(u+ a)] =[( #—a) — XY in Figure 4.&(w) is
essentially the ‘wiggle room’ available to moxefrom x either up or down such that*( 1)

is an equilibrium norm in which everyone adhereactly to the nornx*. It is important to
note that, given the limit on the size ®f it would not be possible to have an equilibrium
norm *, 1) to which some people adhered exactly and sadiered by adjusting actual
demands either up or down by an amaunibecause then the average consumption of those

adhering to the norm would not be equal to the nafolating condition (18).

Suppose first thaté(w) 2 w = w<2w<./2¢(1-n); then there is enough ‘wiggle

room’ such that fomny x*0O[ X, X], (x*,1) is an equilibrium norm to which everyone

adheres.

Now suppose that O0S{é(wW)<w = w<\20(1-n< 2w. Then for any
x* [ u-& ), u+&a)] , which is a strict sub-interval dfX, X], (x*,1) is an equilibrium
norm to which everyone adheres.

(iiilWe now consider what happens asvaries. We've just noted that §(«w) = wthen for

anyx* [ X, X], (x*, 1) is an equilibrium norm to which everyone aeiserwhenw
increases such thaté(w) <w then for any X* [ u—-{ &, 4+ & W] (x*,1) is an

equilibrium norm to which everyone adheres. Nowaontinues to increasé shrinks, until

when w=,/2¢(1-n), ¢ (w)= Oand theuniqueequilibrium norm isy, 1)

14



Finally we analyse what happens whgfi—n)< 0.5 < 0.%°. Then there are people at the
extremes of consumption for whom the costs of dadbeo the normy(,1), 0.5»2 ,exceed the

benefit of adhering to the norm, (1), #(1—n), that would arise if everyone adhered to that
norm. So these individuals do not adhere, implyivagn* would now be < 1. But this causes

the benefit of adhering to the norm to fallgdn* —n) , so again there are marginal people
for whom costs exceed benefits, antl shrinks. This continues untih* < N. So when

#(1-n)< 0.5/ < 0.%? there is no equilibrium norm.
So we havé:

Result 1 Case A. ¢(1-n)<0.50°

() If w<2w< 2p(A-n)<a then for any x*[ X, X, (x*, 1) is an

equilibrium norm to which everyone adheres exactly.

() If w<2¢@1-n)<min@,2w), then for anyx* J y-J @, u+& ],
(x*, 1) is an equilibrium norm to which everyone adisegxactly; as increaseg

falls.
iy If w=42¢(1—-n)<min(@,2w then (1) is the unique equilibrium norm to

which everyone adheres exactly.
(iv) If \J2¢(1—n)<w<a then there is no equilibrium norm.
4.1.2 Case B:¢(1-n)>0.50°

Suppose we start with a value®f< a. Then the situation is essentially equivalent &stt

1, except that one replace;&¢(1—n)with o and &(w) with ¢Y(w) =a — w (see Figure

5(i)). So we have:
Result 22 @¢(1-n)>0.50° > 0.%/°.

(i) If w<0.5x thenfor any x* [ X, X], (x*, 1) is an equilibrium norm to which

everyone adheres exactly.

11 All proofs are in the Appendix.
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(i) If 0.50 < w < @, then for anyxX* L] 41— @), L+ a)] , (x*, 1) is an equilibrium
norm to which everyone adheres exactlywaacreases/(w) falls.

(i) If w=athen 1) is the unique equilibrium norm to which evergoadheres

exactly.

We now focus on the case whapél— n)=—0.50° + aw> 0.%r°. Define @as the value
of » for which the loss to the marginal person adhetmghe norm,L(@) = —-0.50° + a@,
just equals the gain to adhering to the norm wheery@ne adheresgp(l-n), i.e.

oo $-1)
a

+0.50. We begin by focussing on the case where, forvargw, a <w<o.
The situation is shown in Figure 5(ii).

There are now two possible equilibrium norms. Figst 1) is an equilibrium norm to which

everyone adheres; people with Marshallian demaxtisl[ ¢ — a, i/ + a] adhere exactly;
those with Marshallian demands’ O[ ¢ — @, 1 — @] consumeX =X’ + @ ; those with

Marshallian demandx® O[ ¢ + a, 1 + &] consumeX =X’ —@ . So the average level of
consumption of those adhering @) is equal tq.. The situation is shown in Figure 5(ii)
and Figure 6(i). £, 1) is an equilibrium norm because for afl [ X, X] the benefit of

adhering to the norm is strictly greater than thes) and, importantly, the average level of
consumption of those adhering to the norm is etpu#ite norm.u is theonly value ofx* for
which (x*, 1) can be an equilibrium norm. To see why, suppwseyas slightly greater than

u.  (x*, 1) could not be an equilibrium norm, because ghe of people with demands
x° > x* +g adhering to the norm by setting(x°, ¥) = X —a will be smaller than the set of
people with demandx® < x* —a adhering to the norm by setting(x’, x*) = X +a. Thus

average consumption of those adhering to the nares ahot equal the norm, and sd,(1)

cannot be an equilibrium norm. A similar argumepyplaes ifx* < u.

A second possibility is thai n*(w)) could be an equilibrium norm to which only adtian

n*(w) of the population adheres. For that to be anlibguim norm, the benefit to the

marginal person adhering to that norgh(n* (&) — N) must just equal the loss of utility

-0.507 + an *(w)w from adhering to the norm, so:
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(e :‘”i,‘_—%sz (23)
It's straightforward to show thatr <w<w—=n<n*(«) <1 and n*(w) is an increasing
function of w; note that it does not depend on tbeel of consumption to which people
adhere. By the same argument as we used:fby {0 be an equilibrium norm, it is clear that
the average consumption of those adhering.tm¥{(w)) must be equal tp. So {, n*(w)) is

an equilibrium norm. The situation is shown in Feg5(ii) and 6(ii).

However, unlike the first norm, it can be seen fileigures 5(ii) and 6(ii), thap( n*(w)) is

not the only possible equilibrium norm. Again wdide the relevant ‘wiggle room’:

(1-n)- (aw-0.20%)

0@ =+ - p=n* (=l - (@) = LD ] (24)
P-aw
Then for anyx* O] u - @), u+n( 4]
H=—WEX* - (@ w< X +h( @ ws u+w (25)

(x*, n*(w)) is an equilibrium norm; the wiggle roomw) is defined by the condition that the

marginal individuals who adhere to the nopth, fi*(w)) lie within [ X, X].

Finally we consider what happens @asvaries betwee and @. It is clear from (23) that

_ 2
n*(w) is an increasing function ofy, with n*(a):M: n<r(a) <l and

¢-a’
n*(a) =1. Hence:np(a)=a(l-n*(a)) >0 and n(w)=0. This suggests that the wiggle
room () shrinks asv increases, and that when= @ the only equilibrium norm is g, 1).

However we have not been able to establishsifea)t shrinks monotonically to zero.
Finally, we note that whew > = n*(«) >1 so there cannot be an equilibrium norm.

So we have:

Result 3: ¢(1-n)=-0.52° +aw> 0.%°

%; © (@) = W1-n*(a)

Define: (a) E):@+0.50’; (b) n*(a) =
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® For a <w<w there are two possible equilibrium normg; @) and x*, n*(w))
wherex* [ - @, u+m( 4] .

(ii) For w= @, the only equilibrium norm ig«(1).

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

(iv) In cases (i) and (i) individuals with Marshalliasemands x° O[x* -a, x* +a]
adhere exactly to the nornx*; individuals with Marshallian demands
x° O[x* -n* (w)w, x* —aladhere by setting X=x°+a; individuals with

Marshallian demands<® O[x* +a, x* +n* () )] adhere by setting = x° —a .

This completes our analysis of possibke05 single equilibrium norms for all possible

values of the paramete(s,¢,n,w).

4.2 Two Equilibrium Norms

We now relax the assumption that- 0.5 so that we have the possibility of more than one
equilibrium norm; so we now assume thtab>n> 1/3, which is a necessary condition to

have two equilibrium norms.

We now consider what further conditions the paramsaio,@,n,w) need to satisfy to allow

for two equilibrium norms. First we will use Res@lto ensure that we can have equilibrium

norms of the formx*, n*(w)). This requires the following pair of conditions
p(1-n)>-0.° +aw> 0.° - #l-n), 0.a>w>a. (26)
a

More importantly to have two equilibrium norms weeed to also ensure that

0.5>n*(w)>n>1/3. This can be shown to require that parameter®,n,w)satisfy two
further conditions, namely: 0.5a+¢(1-n)la>w> max[L.&y g+¢ (+ 2 )¢¢ and
$=15a0>=n>1/3205a°/¢.

Finally it is intuitively clear that ifx* is located around the mediam, there will not be

enough space to allow for two equilibrium normsisTleads to the following Result 4.

Result 4: Suppose (a) 0.50+¢(1-n)la>w> maxl.oy g+¢ (*+ 2 )& and (b)
¢ =15a°> = n>1/3205a°/ ¢ and define:p(w) = n*(w) w. Then:
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(1) 0.5>n*(w)>n>1/3

(i) If pu+w-3p(w)<x*<u-w+3p(w)then (x*, n*( ) is the unique equilibrium
norm.

@iy I pg-w<x*<u+w-3p(0)=>utw-(x*+da)>20aw - so there is
sufficient room for a second nornx*t, n(w)) with x** > x*; similarly if
Utw>xX>u-w+3p(0) = (X -d @) (u-a >2p0(a) - so there is
sufficient room for a second norm*¢, n(w)) with x** < x* .

The intuition(x*, n*( «)) exists such that/3<n<n*(w)<0.5. Then it is clear that we can
have 1 or 2 equilibrium norms depending on the eaiti x*. If a norm lies in an interval

around X +0.5wthen there is sufficient space for a second normt ofn an interval around

X -0.50. However if a norm lies in an interval around +w= X — wthere will be

insufficient space for a second norm. Since indigid will only adhere to a norm if they are
at least as well off as they would be consumingr tharshallian demands then wellbeing
must be higher with two equilibrium norms than withe equilibrium norm. Of course this

conclusion depends strongly on our assumptionusfiorm distribution of preferences.

This completes our analysis of what consumptionmsorcan be considered equilibrium

norms.

5. Policy I mplications

In this section we consider the policy implicatiarfsour analysis of consumption norms. In
Section 5.1 we assume again tha@t5<n < 1.0 so only one equilibrium nornx{,n*) can
exist, though there can be range of possible vdarehat single norm. Because there may be
multiple possible values for an equilibrium normgdandividuals simply take such a norm as
given, we ask whether from a welfare perspectiegetlis an optimal consumption norm and
if so what are the policy implications of how sua optimal norm might be brought about.
In Section 5.2 we consider a situation where comdiom generates environmental damage
and ask what are the implications for the desigerfironmental policies of the fact that

individuals wish to adhere to a consumption norm.

5.1 Optimal Consumption Norms.

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

ranges of possible valuesxf for which a single equilibrium normx; n*) exists, where the
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_ 2
associated value far* is either 1 or the constarﬂﬁ%independent ok*. We now
-aw

consider the following thought experiment: if aipplmaker is able to choose one of these
values forx*, which one would be chosen? From (14) the netfiieimean individual with
Marshallian demana® of adhering to a nornx* is given byp(n* -n) — L( ¥, %) , where
L(x°, x*) is given by (13). So if we ask which valuexsfmaximises the expected net benefit
of adhering to that norm, that is equivalent toagiogx* to minimise the expected value of

L(x°, x*) , denotedE[ L(X’, X)] .

We have the following result:
Result 5.

0] In Results 1 and 2, where equilibrium norms talkeftrm &*, 1), the unique

value ofx* which minimises the expected value of the utildgd E[ L(XC, ®)] is

X* = p.
(i)  In Result 3, where the equilibrium norm takes et x*, n*(w)), there is no

unique optimal value of*, since the value of[ L(x°, ¥)] is the same for all
possible equilibrium values af.

The intuition behind these results is that in Rissiland 2, because everyone adheres to a

norm, if x*# i the loss of utility from those furthest from* outweigh losses from those

closer to the norm, so centring the norm on thermedue of Marshallian demand reduces
these extreme losses. On the other hand in Rebelt&use not everyone adheres to the norm
the losses of those adhering to the norm are time $@ matter which value af constitutes

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

What does Result 5 imply for policy? It is inherémour analysis that we have treated the
norm as exogenously determined outside the modelpdicy makers are not able to
manipulate the norm. But we assume that policy msakee able to use taxes and lump-sum
transfers to shift the Marshallian demand for tleerm good. In Results 1 and 2 expected
utility is maximised when Marshallian demand ofiadividual with the mean value of the
taste parameter for the norm good is equal to dmnSo ifx* < x4 the optimal policy is to

tax the norm good to reduce mean demand to the,nehite if x* > x the optimal policy is
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to subsidise the norm good to raise mean dematitetoorm. In Result 3 there is no role for

policy.

We stress that these policy conclusions when taere&onsumption norms are quite different
from models without consumption norms. For example standard model where, as in our
model, utility is linear in income, there is no edlor corrective taxation, whereas in our
model we predict the use of either a consumptiandansumption subsidy or no corrective
taxation. Of course in our model the introductidraa@onsumption norm generates a form of
consumption externality; in standard models whére ¢onspicuous consumption/Veblen
effect is present, so there is an externality inicvhindividuals care about their own

consumption relative to that of some group, thedsad policy prescription is a tax on either
consumption (Layard, 2006), or labour (Slack anghJI2016), so again the policy

prescriptions from our model differ from the contienal one.

5.2 Implications for Environmental Policy

We now suppose that each unit of consumption of nthem good generates a unit of
environmental damage with a constant unit damageycand the only way of reducing this
environmental damage is to reduce the consumpfidheonorm good. As in Section 5.1 we

suppose that parameter values are such that,tpraory environmental policy, in Results 1, 2

and 3, there is a single equilibrium norixt,(*), wherex* lies in an interva[{O,Z_O] where

the values{o,z0 depend on the parameter values determining wHitheoResults 1, 2 or 3
_ 2

apply, andh* takes the value 1 in Results 1 and 2 and the v%e% in Result 3. Prior
-aw

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

T(x*, 1) 5 J.j kX % dfi( X )X; and the aggregate net benefit of adheringxtent)
are denoted bB(x:, t) E{J((I gh-n-CR%xN W T%Hn-(kHn.

To take account of environmental damage costsyithatkl well-being is now given by:

u(x,0; %, f, ) = y+ ax- px0.5 X+ J[¢( h—)n-a| %= [x )& *x*)n (27)
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Each individual recognises that her consumptionisitats make a negligible impact on
>(x*, 1) , so treatsx(x*, rt) as fixed. Hence the results of sections 3 anc4inaffected by

the inclusion of environmental damages.

Suppose now the government imposes an emissionziakhis will reduce: (a) every

consumer’s Marshallian demar®iby the amount; (b) mean Marshallian demand,by the
amountz; (c) the range of valuegX, X], within which Marshallian demands must lie by the

amountr; (d) aggregate emissions by the amoofX - X). In the absence of consumption

norms, the optimal emission tax would be the Pigoviaxz = y i.e. the emission tax equals

marginal damage cost.

However if there are consumption norms, then, iitazh to the impact of the emission tax,

7, on Marshallian demands, the interval within which must lie for &*,n*) to be an
equilibrium norm will be reduced frof°,{°] to [{*,{"], whered'={°~1;{'={"~T.

Then it is straightforward to see that:

Result 6. Suppose that prior to any environmental policy ehisran equilibrium normx¢,

n*). The government then imposes an emission.t@ikere are 3 possible outcomes:

(i) Suppose that parametefg,@,n,w) are such that Result 1 or Result 2 applys

sufficiently small that{0 <¢*', and the pre-policy equilibrium normx¢, 1) is such

thatx* lies in the interva[{o,?l] . Then all consumers continue to adhere to the norm

(x*, 1). So the environmental policy is completelyfieetive.

(i) Suppose that parametefg,@,n,w)are such that Result 3 appliesis sufficiently

small that{0 <{*, and the pre-policy equilibrium normxt, n*) is such thak* lies

in the interval[{o,?l] . Then a proportionn* consumers will continue to adhere to

the norm? (x*, n*), while a proportion (1 —n*) of consumers will reduce

consumption by an amount

(iii) Suppose that for any parametges, ¢,n,w), 7 is sufficiently large thak* no longer

lies in the interva[{l,?l] . Then consumers no longer adhere to the nafm¢), but

consume at their Marshallian levels, taking accowft the emission taxz.

12 They will not necessarily be the same consumers.
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Environmental damage costs fall by] X — X] but benefits of adhering to a norm fall
by B(x*,n*). So if 7 <B(x* )/ ¥ X- X the imposition of the emission tax will
reduce welfare. If this applies wherr y, then the imposition of the conventional

Pigovian emission tax wouledduceaggregate well-being.

In summary, when consumers care about consumptioms) the conventional Pigovian
prescription of imposing an emission tax equal targmal damage cost could be (i)
completely ineffective; (ii) partially ineffectivdjii) effective in cutting aggregate emissions
to the Pigovian level, but could reduce aggregagé-leing if the aggregate net benefits of
conformity are sufficiently large.

We note two further aspects of Result 6. First sgppenvironmental policy is ‘quantity
based’ rather than ‘price-based’, for example, naéing that all individuals consume - y.

A key issue in assessing how this affects aggregatebeing would be whether the use of
such annjunctivenorm means consumers would view this as losinqiétéoenefit BX*,n*)

of voluntarily conforming to the original norm*(,n*), in which case if this is large enough it
could offset any benefits to aggregate well-beirggnf cutting emissions. Second, suppose
Result 6(iii) holds, so the original consumptiorrmo(x*, n*) is no longer an equilibrium

norm, but, after a while, a new equilibrium norr¥*( n** ) emerges, wherg** lies in the
interval ({1,21). As we have emphasised, our model does not spibisfynight come about.
But suppose the new equilibrium norm level of conption , x**, must be as close as
possible to the original norit , i.e. it must equal the new upper limit of equililon norms,
?1. This would mean that while consumers would noweegience again the benefit of

adhering to a norm, the level of consumption waéltigher than the Pigovian level. So it may
be necessary to set a pollution tax y to bringx** closer to the standard Pigovian level of

consumption. Clearly this is an area for futuresegsh.

5.3 Empirical Analysis of Consumption Norms

We briefly address the issue we raised in the dguction that much of the analysis of
consumption norms assumes that the loss of wellgoéiom deviating from Marshallian
demand towards a norm is quadratic in the distdretereen the Marshallian demand and
norm-influenced level of consumption. This mearat thdividuals adjust their consumption
away from Marshallian demand towards the norm,dmly an individual whose Marshallian

demand is the norm will actually consume the nomactly. This makes it difficult to
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distinguish the effects of a norm unless one kntivesdistribution of Marshallian demand.
Given that our analysis in the previous sectiongests some important implications for
environmental policy arising from the existence adnsumption norms, it would be
problematic if policy makers were not able to knevihether consumption was being

influenced by norms.

By contrast, using our assumption that the welfass from adhering to a norm depends on
the absolute value of the distance between the hM#ian demand and the demand with a
norm. In Results 1 and 2 in this papeveryoneconsumes the equilibrium norm exactly; in
Result 3(ii), a significant proportion of the poptibn consume at the norm level of
consumption. Of course our model has a numberropldications, but it will remain the

case more generally that an equilibrium norm wélé a range of individuals who exactly
consume the norm — i.e. there will be a range dividuals for whom the observed income
elasticity of demand is zero. This suggests thatay be possible for empirical analysis of

demand, and hence for policy makers, to identiéydRistence of consumption norms.
6. Conclusions

In this paper we have presented a model of consampbrms in which, for some goods,
there may exist a level of consumption to whichivitials wish to conform because they
benefit from being identified as belonging to awp®f like-minded individuals. Unlike the
Veblen notion of conspicuous consumption this @edor conformity will lead some
individuals to reduce their consumption from the rdkallian level to the norm. Our
modelling of the welfare cost of adhering to themalso has the important implication that
a significant number of people, in some cases ftitieeepopulation, will consume the norm
exactly. This means that in terms of both econometric amslyf demand and policy design,
it may be easier to know when consumption normsrdi@encing demand. The implications
for policies, such as the standard Pigovian taratb goods which cause environmental
damage, is that such policies may be ineffectiviha original, pre-policy, norm remains an
equilibrium norm, or even counter-productive in mer of lowering welfare if the
consumption norm is no longer an equilibrium nomd ¢he loss of benefits from conformity

outweigh the gains in reducing pollution damagesos

In terms ofwhich commodities might be associated with consumptiormisp although we
emphasise the difference between consumption namdsconspicuous consumption, it has

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

24



to a norm, so the actuatt of consumption must be conspicuous even ifrttgivationfor

adhering to a consumption norm is different fromt ttiriving conspicuous consumption.

Our model is clearly extremely simple in at leastrfaspects.

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

Our model of the costs and benefits of conformiagatnorm also use particular
functional forms. However, in terms of the costsadhering to a norm, we have
argued that our assumption that costs depend oabba@utevalue of the difference
in consumption has the important implication thatividuals with different levels of
income will adhereexactly to the norm, which we have argued provides useful
evidence that people are adhering to a consumptiom.

Our model of a uniform density function of Marskell demands is also clearly a
special. In our earlier work (summarised in Dasgu@outherton, Ulph and Ulph
(2016)) we went to the other extreme of assumirgg #itherall consumers were
identical or existed in 2 or 3 groups of identigadividuals. However, as we argued
above, a benefit of the uniform density functiorthat it does not provide a fairly
obvious candidate for a norm, namely the modet isoai more open question whether
an equilibrium norm exists.

As we noted particularly in the discussion of Resulour analysis does not explain
how an equilibrium norm emerges, which, as we saithe introduction, is often
studied using evolutionary game theory. An intengstjuestion is whether our notion
of an equilibrium consumption norm correspondshi® dutcome of an evolutionary

game.

However, while we believe there are arguments imgiour particular assumptions that go

beyond just the benefit of simplifying the analysige think it will be important for future

work to explore the implications of more generauasptions about these four key features

of our model.
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Figure 1: Loss of utility from adhering to a no(xf, n*)
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Figure 2(A) Consumption Decisions for those Adhgitio Norm: Case A
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Figure 3(A) Loss of Utility from Adhering to NormCase A
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Figure 2(B) Consumption Decisions of those AdhgtmNorm: Case B
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Figure 3(B) Loss of Utility from Adhering to NornCase B
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Figure 4: Equilibrium Norms: Case A¢fl-n)< 0.5?
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Figure 5 (i): Equilibrium Norms: Case B(i}(1-n)>0.52°> 0.5
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Figure 5(ii): Equilibrium Norms: Case B(ii§(1-n)=-0.22% +aw> 0.%°?
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Figure 6(i) Case B(ii):¢(1-n)=-0.52%+aw> 0.%* First Equilibrium Norm
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Figure 6(ii) Case B(ii):¢(1-n)=-0.52° +aw> 0.%?; Second Equilibrium Norm
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Appendix: Proofs of Results

Result 1: CaseA ¢(1-n)<0.50°

Define: &(w) =./2¢(1-n)-w

0] If w<2w<\2p(@1-n)<a thenforanyx*0[ X, X, ( %1) is an equilibrium
norm to which everyone adheres exactly.

(i) If w<\2¢(@-n)< min@,2w)then foranyx* [ u—& pu+£& (%,1) is an
equilibrium norm to which everyone adheres exaetyincrease< falls.

(i) If w=.2¢(1-n)< min(@,2w)then 1) is the unique equilibrium norm to which
everyone adheres exactly.

Pr oof:

(a) Suppose first thatv< /2¢(1-n) ; then
XuD)=pu-J2pA-n<spy-w=X; X )=pu+Jy P Enpeu+tw=X (Al)

so Ox°0O[ X, X] benefit of adhering to norm,(L), #(1—n), is at least as great as cost to
marginal individual, 0.52. So everyone will adhere to this norm; iret = 1 and

XOO, )= OX: X< X< X, which satisfies the conditioglz)_[: X, 1) dxX = p.
So {, 1) is an equilibrium norm.

(b) Suppose again thab< ,/2¢ (1-n) ; for what other values of* would (x*, 1) be an
equilibrium norm? We require that the equivaledition to (Al) is satisfied; i.e.

X 1) =X —Rpl-N<sp-w=X R(xD= x+L2o1- p=p+w= ¥ (A2)
le. U=J20(1-N)+w< X*< y+./2¢(1- n)-w (A3)

So:

() If &) 2w 2¢(1-n)= 2w then for anyx* ([ X, X (x*,1) is an equilibrium
norm to which everyone adheres.

iy If {(w)<w thenforanyx* O u-& @, u+& @] (x*,1) is an equilibrium
norm to which everyone adheres.

iy If {(w)=0 then f,1) is the unique equilibrium norm to which evergon
adheres.

40



(c) Suppose/2¢(1-n) < w< a then obviously (A1) is no longer satisfied, 1) cannot
be an equilibrium norm .

(d) Finally we show that for all values @d< a there cannot be an equilibrium norrf,(n*)
wheren < n* <1. We show that this is true far = 4, and by extension this is true for
any x*0 X, X .

If («, n*) was an equilibrium norm then the benefit of adigeto this norm must just
equal the cost to the marginal individual of adh@itio this norm; i.e.

2p(n*-1) =(1 @) - ﬁ=¢i“¢:zz¢wzn (Ad)

We need to check whether I®™> n. Solving (A4) forn* we have:

<l ¢’ -2¢a’n<w’-¢ - w’>24(1-n) (A5)

So this is not the case whey< /2¢(1-n) < a. So f,n*) cannot be an equilibrium
norm withn* < 1 whenw< \/2¢(1-n)<a.

So suppose (A5) holds, i.¢2¢(1-n) < w< a Then we need to check whethet > n.
We have:

>N e \@°-20a’n>w’n-¢ = ¢>-2¢w?*n>w* *-2¢w’m ¢ >~ w'n<0
which is not the case.

Putting together (c) and (d) we have shown that thgue equilibrium norms established in
cases (i) — (iii) are indeed the only unique equilibrinorms and that:

(iv) If J2¢(1-n)<w< athen there is no equilibrium norm. QED

Result 2: CaseB (i) ¢(1-n)>0.52° > 0.%°.
Define ¢(w)=a-w

(i) If w<0.5x thenfor any x* [ X, X], (x*, 1) is an equilibrium norm to which
everyone adheres exactly.
(i) 1f0.5a < w < a, then for anyX* L] /— U &), L+ Q)] , (x*, 1) is an equilibrium

norm to which everyone adheres exactlypasacreases falls.
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@ii) If w=athen {,1) is the unique equilibrium norm to which everyonéheads

exactly.

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

Result 3: CaseB (ii) ¢(1-n)=-0.20° +aw> 0.%°

_ 2
Define: (a) = ¢(1C;D)+O.5a; (b) n* () :%; ©) N(w) =aw(l-n*(w))

¢

0] For a <w<® there are two possible equilibrium normg; () and x*, n*(w))
wherex* L[ u-mM( @), H+m(a)] .

(i) For w= @, the only equilibrium norm ig(1).

(i)  For w> wthere is no equilibrium norm.

In cases (i) and (ii) individuals with Marshalliademands x° O[x* -a,x* +a] adhere
exactly to the nornx*; individuals with Marshallian demands® O[x* -n* (w)w, x* —a]

adhere by setting X=x°+a; individuals  with Marshallian ~ demands

x® O[x* +a,x* +n* (w) w] adhere by setting = x° —a .

Proof:
(a) We first show that forr < w< @ (1, 1) is an equilibrium norm.

From the assumption on parameter values for R8sult

K= p-05-L @n) X - § ¢ npa - 08 (A6)
a
Similarly X°(u) > X . So0x°, u-w= X< ¥ < X=u+w so every consumer the gain
from abiding by the normu( 1), #(1—n), is at least as great as the cost of abiding at th
norm, a(w-0.51); so everyone abides by the nonm 1); hencen* = 1. Average

consumption is given by:
1 -a +a +w
Z){I:—w( X0 +a) dxX +j: ,ud>P+j:+a( X-a) df
= {05(u-a)’ +alu-a) -05u-wf a (- w)+ 2y
+0.5(u+wf —aW+w)-05u+af+a u+a)l
2Uw

"2

(A7)
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So average consumption equals the normuS)(is an equilibrium norm.

(b) We now show thatx¢, 1) cannot be an equilibrium norm wiii # /.

Suppose thak* shifts slightly away fronu (the same argument applies for more extreme
changes in norm, as we shall argue). Then if @reryadheres to the norxi (1), average
consumption is now

%}{ [0esaaes [k abe [T k-0 of

:%){O.S(X* —a)*+a(x* -a) 05(u-w)’-a(u-a) +2ax*

+0.5(u + wf —a (U + w)- 0.5k *+a ¥ +a (x*+a)}

_ Hw+a(x* =1
w

£ X*

So (*, 1) cannot be an equilibrium norm. HengeX) is not a stable equilibrium norm. This
argument is even stronger if a possible norm igcsently different fromyu that one of

groups who do not adhere exactly to the norm ngdoties in the rangeX, X]. So , 1)is

a possible equilibrium norm. But any change in peeter values which led to a different
value fory, call it /2, would mean the original norm,(1) is no longer an equilibrium norm.

(c) We now assumer < w< @ and ask whetheru( n*(w)) could be a stable norm for
some value oh*(w).

For that to be an equilibrium norm, the benefith® marginal person adhering to the norm,
#(n* (&) — n) must equal the cost0.50° + an *(w)w, i.e.

(e =270 (A8)
¢p-aw

We first show thatn*(w) < 1. So
n*(w) <1 = ¢(1-n)=0.50 (2w-a) (A9)
which is true by the assumption on parameter vdimeResult 3. We now show that > n.

0.5 (w-a)
1-n

From (A9) ¢ >w; furthermore >aw < n >%Which is true
-n

sincen=0.5. So ¢>ad. Then:
n*(«) >n - ¢n-0.5a°>¢ n-awn- _n>2£ which is true since >O.5>2i (A10)
w w

So we have provech<n*(a) <1.
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To establish thai( n*) is a norm we need to show thais the average ok(X’, 1) over the
range[u—-n*(& a u+ (@ « . For ease of notation defie=n*(«) w. Then the average

value of X(xX, ) over the ranggu— A, i+ ] is:
1 Hea, ura L+A _
E{L_A(x +a) dx°+'[ﬁ_a,ud>?+jm( X-a) df =

%{O.S(,u—a)z+a(,u—a)—0.5(/1—/1)2—a(,u—/1)+ a1y
+0.5U+AY —a(u+A)-05u+af+a u+a )}:%{2/1/.1} =u

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

Finally we show that for any* [ - &), 1 +m( ] , wheren(w) = aw(l-n*(d)) , (X*,
n*(w)) is an equilibrium norm(w)is defined by the condition that:

X*—n*( @ w=pu—-w= X(equivalently x* -n*( @ w=u-w= X). (All)

(d) Finally note that:
(@) >0, n< (@) <L (@ =L; (@) =al-n*(@) >0:7(@=0 (a1

If d> it would have to be the case that(é) <1 but from (A12)n*(&) >1, which is
contradiction, so ifo> @ there is no equilibrium norm. QED

Result 4: Suppose (@) 0.5a+¢(-n)la>w> max[l.ay g+¢ (t B )¢ and (b)
¢ >15a° = n>1/32 05a°/¢ and define:p(w) =n* (@) w. Then:

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

(ii) If pu+w-3p(w)<x*<u-w+3p(w)then (x*, n*(«) is the unique equilibrium
norm.

(i) If pg-w<xX<utw-3p(a)=p+w-(x*+da)>2p90«) - so there is
sufficient room for a second nornx*f, n(w)) with x** > x*; similarly if
Urw>X>u-w+3p(0) = (X - @) (H-@ >2p(«) - so there is

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

Pr oof:
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0) Result 3 holds iffg(1-n) >-0.52° + aw> 0.%° - @Nwa. (A13)

1-2n)

_ 2

(@) =220 05 gw-a)>pa-m) « w>237) 45 g (a19)
¢p-aw a

n*(«) >n = n>0.5a0/w; to ensuren >1/3we requirew>1.50 (A15)

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

(ii) Note first that0 < 3p(w)-w<w = n*(w) <2/3, which clearly holds. Then if
U+ w-3p(W) < X*< —w+3p(w), U+w-(x*+0 ) <2 p(aw) so there is
insufficient space for a second nom*( n* (w)) with x** > x*. Similarly
x* - —(u—-a) <2 p(a) so there is insufficient space for a second noeh (
n*(w)) with x** < x*,

(i) This follows directly from (ii). QED

Result 5: In Results 1, 2, and 3 there are ranges of poss#hles for an equilibrium norm
x* (with an associated value wf which is either 1 or a constant independent*{f In

Results 1 and 2 the valuexdfwhich minimises the expected value of the utildgd

E[ L(x, ®)] is x* = u. In Result 3 there is no optimal valuexaf- the value ofE[ L(X, %)]
is the same for all possible equilibrium values’of
Proof:

In Results 1 and 2 the equilibrium norhlies in a range of possible values , namely
[H-wp+d[p-a), p+{(] [ H-Ud), p+P(d)] withn* =1, and everyone adheres

exactly to the norrt*. So:

_ 05 %o o, 05 X e o

E[L(x*,ﬂ]_(i_x)i(f %) dg—m[ 5 X L+ *x? 1
_(XP-X) e (XP-X) X7
6(X - X) 2(X - X) 2

Hence:

OE[L(X, X)] % X

7 SRS S JE R - S

ox* 2 2
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In Result 3 the equilibrium nort lies in a range of possible valugs—(w), 1 +n(w))

_¢n-0.5° a, gn*(4 -1
= e 27 o

with associatedh* . Define¢ = a ; then for those

adhering to the nornxt,n*) the chosen levels of demand associated welfasetoare:

X*—¢< X< X -a X=X +a (% ¥ =05a+a( x- ¥
x*-a<X<x+a  X= % L% % 05 R—*%? (A16)
x*+a<X<x+¢  x=X-a (% § =05a%+a( - %

Hence:

xX+a

Q=(X-X)HU %, >?)]=X*ja[-0.5a2+a(>t—>i)] df+ [[05( &-*%? d¥

+ XT[—O.Scrz +a (x° = x*)] d¥

xX+a

Q =[-0.5a% +ax*|[ X527 -0.50] ¥ %7

0
+0.502
3

—x* 8+ x2S {050 —a [ AL 054 K

a X+a

Q=[-0.507 +ax*|(¢-a) -0.5a[(x* -a)* =( ¥ =9 ]
[(X* +a)*

+0.5 —X*(X*+0) 2+ XY % +9 —(X*;O)ZX( % =0 2 =@ *x Y
+[-0.50% -ax*](¢ -a) +0.5a[(x* +¢)* (X" +a) ]
Hence:

0Q
ox*

=a(c-a)-al(x* —a) ~(X —9] O0.5( X +g *£ X +§ *2 K *x +}

F2XF(XF Q) F R X -G P Xy T K PR X 2k xa

—a(¢-a)+a(x* +¢ —( X +a)]
=0.
QED
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