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Introduction

Presentation based on:

Dubois P, R. Griffith, M. O’Connell (2018) ”The Effects of Banning
Advertising in Junk Food Markets”, Review of Economic Studies, 85,
1, 396-436

Dubois P, R. Griffith, M. O’Connell (2020) ”How Well Targeted are
Soda Taxes?”, American Economic Review, 110(11), 3661-3704
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Introduction

Introduction

Obesity and diet-related diseases call for policy interventions

Education and information campaigns

Fiscal measures (soda tax)

Regulations of advertising

Nutritional labels

Incentives for products reformulation
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Introduction

Challenges for ex ante simulation

How policy intervention will affect consumer behavior

Identification of price effects or information effects or advertising
effects on demand
How policies will affect long term demand differently from short term
(habit formation)

Effects of policies on firms behavior

How firms change product prices (tax pass through), products
assortments
How firms change dynamic strategies like advertising
Firms reorganization, innovation, entry, acquisitions, mergers
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Introduction

Challenges for an advertising ban

UK bans advertising of foods high in fat, salt or sugar during
children’s programs. What would be the effects of a complete ban?

Ex ante we don’t know what will be the impact on markets which
depends on

How the demand shape changes with advertising
Whether advertising is expansionary or pure business stealing
Strategic response of firms: price equilibrium

Need counterfactual evaluation of supply and demand

As well as questioning on evaluating welfare effects
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Introduction

Outline

Develop model of consumer demand and oligopoly supply with
multi-product firms competing in price and advertising

Allow advertising to impact demand in a flexible way

Estimate the model on the typical junk food market in the UK
(potato chips)

Simulate the impact of advertising ban on equilibrium outcomes
(prices, expenditures, quantities, nutrition)

Consider welfare evaluation depending on whether advertising distorts
consumer’s choices
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Consumers Demand

Advertising in consumer demand model

Consumer demand model such that:

Allow cooperative or rival effects of advertising such that increase in
advertising of one brand may:

Increase demand for another brand (cooperative)
Decrease demand for another brand (predatory)
Lead to expansion or contraction of market

Allow dynamic effects of advertising on demand:

Advertising exposure of consumer i for brand b: aibt must depend
current and past advertising expenditures
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Consumers Demand

Consumer discrete choice model

Random utility for consumer i , brand b, pack size s, time (market) t

v̄ibst = αi (aibt, pbst) + ψi (aibt, xb) + γbi (at) + ηi (zbs , ξb) + ϵibst

where:

pbst is price
xb is nutrient score
aibt is advertising states for brand b; ait = (ai1t, ..., aiBt)
zbs are functions of pack size
ξb is an unobserved brand characteristic
ϵibst individual deviation that may contain some product speficic time
varying unobservables

With outside good : v̄i00t = ζd0t + ϵi00t
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Consumers Demand

Consumer discrete choice model

A flexible specification:

αi (aibt, pbst) = (α0i + α1iaibt) pbst

ψi (aibt, xb) = (ψ0i + ψ1iaibt) xb

γbi (at) =λiaibt + ρi

(∑
l ̸=b

alt
)

ηi (zbs , ξb) =η1izbs + η2iz
2
bs + ηiξb

Coefficients differ by demographics (di ) and purchase occasion

Impact of advertising on demand is flexible
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Consumers Demand

Advertising exposure

Exposure measure based on TV viewing behavior:

aibt =
∑

s,k,c
wiskcTbskct

where wiskc is consumer i viewing show s on time slot k and channel
c , Tbskct is brand b advertising
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Consumers Demand

Willingness to pay for reduction in nutrient score

Advertising affects willingness to pay:

WTPibt =
∂v̄ibst/∂xb
∂v̄ibst/∂pbst

=
ψ0i + ψ1iaibt
α0i + α1iaibt

Increases or decreases with aibt depending on the sign of

ψ1iα0i − ψ0iα1i
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Firms Behavior

Supply overview

Multi-product firms compete by setting simultaneously two strategic
instruments to maximize profits

prices and advertising expenditures

Firms’ problem is dynamic because

advertising today affects future demand and hence profits

Estimation is innocuous to product entry and exit firm optimization
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Firms Behavior

Profit

Multi-product firm j chooses (pbst , ebt) to maximize intertemporal
profit:

∞∑
t=0

βt

 ∑
(b,s)∈Nbs

j

(pbst − cbst) sbs (pt , at , ζt)Mt −
∑
b∈Nb

j

ebt


where

abt = f (ebt , ebt−1, ebt−2, ..., eb0)

Nbs
j : set of products owned by firm j

Nb
j : set of brands owned by firm j

cbst : constant marginal cost
Mt : size of the potential market
ebt : advertising expenditure
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Firms Behavior

Price first order conditions

Price first order conditions depend on Markov perfect equilibrium only
through observed goods and state vector (pt , at)

sbs (pt , at , ζt) +
∑

(b′,s′)∈Nj

(pb′s′t − cb′s′t)
∂sb′s′ (pt , at , ζt)

∂pbst
= 0

... we can identify marginal costs without solving for the value
function

Optimality conditions of advertising decisions not needed for
identification of costs
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Firms Behavior

Advertising Ban

Simulate Counterfactual equilibrium with ban on advertising (at = 0)

New price equilibrium will be played and satisfy the following per
period Bertrand-Nash conditions, for all (b, s)

sbs (p, 0, ζ) +
∑

(b′,s′)∈Nj

(pb′s′t − cb′s′t)
∂sb′s′ (p, 0, ζ)

∂pbs
= 0

where

sbs(p, 0, ζ) =

∫
sibs(p, 0, ζ)dF (υi , di )

is aggregate demand for product (b, s) when advertising is banned

Can check exit decisions for all possible assortments
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Data

Purchase data

From Kantar/TNS Worldpanel

June 2009 - October 2010

Use information on a subset of households

all groceries brought into home by 2873 households (food at home),
161,513 transactions
all snacks bought for consumption outside the home by 2306
individuals (food on the go), 99,636 transactions

Observe all barcodes bought and transaction level prices

Plus demographics and product characteristics

Dubois (TSE) Simulating policy-effects September 2021 16 / 36



Data

Food at home - 26 products in total

Brand Size Purchase Share Price (£)

Pringles: 150-300g 1.34% 1.10
300g+ 5.54% 2.63

Walkers Regular: 150-300g 1.77% 1.25
300g+ 23.98% 2.77

Walkers Sensations: 150-300g 0.43% 1.26
300g+ 1.81% 2.52

Walkers Doritos: 150-300g 1.30% 1.21
300g+ 3.29% 2.47

Walkers Other: <150g 0.69% 1.24
150-300g 3.73% 1.77
300g+ 8.66% 3.17

Golden Wonder: <150g 0.10% 1.28
150-300g 0.25% 1.35
300g+ 1.15% 2.70

...
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Data

Food on the go - 11 products in total

Brand Size Purchase Share Price (£)

Walkers Regular 34.5g 27.16% 0.45
50g 7.19% 0.63

Walkers Sensations 35g 2.04% 0.61
Walkers Doritos 50g 4.70% 0.54
Walkers Other <30g 4.34% 0.45

30g+ 8.94% 0.61
KP 35g 0.83% 0.57
Golden Wonder: <40g 3.08% 0.39

40g+ 1.09% 0.73
Other <40g 17.57% 0.48

40g+ 20.01% 0.59
...
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Data

Nutrient score

Brand Nutrient score Energy Saturated fat Sodium
(kj per 100g) (g per 100g) (g per 100g)

Pringles 16 2160 6.31 0.62
Walkers Reg 10 2164 2.56 0.59
Walkers Sens 11 2023 2.16 0.71
Walkers Dor 12 2095 2.86 0.66
Walkers Oth 15 2020 2.50 0.82
KP 18 2158 5.87 0.85
GW 16 2101 4.01 0.92
Asda 15 2125 4.13 0.75
Tesco 15 2145 4.65 0.77
Other 12 2084 3.84 0.70

Proposal is to ban advertising for score above 4 (fiber and protein not shown)
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Data

Advertising Expenditures

Monthly expenditure (£100,000) Total
Mean Min Max (06/09-10/10)

Pringles 4.50 0.00 10.14 76.54
Walkers Regular 4.97 0.00 18.29 84.47
Walkers Sensations 0.54 0.00 1.46 9.12
Walkers Doritos 1.75 0.00 8.25 29.67
Walkers Other 2.89 0.00 8.99 49.07
KP 2.09 0.00 8.49 35.60
Golden Wonder 0.08 0.00 0.80 1.34
Asda 0.01 0.00 0.23 0.23
Tesco 0.08 0.00 0.68 1.44
Other 1.58 0.00 5.74 26.83
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Data

Advertising Stocks, Flows and Prices
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Data

Consumer variation of advertising exposure

Dubois (TSE) Simulating policy-effects September 2021 22 / 36



Estimates

Advertising effects on brand demand

% change in demand if advertising expenditure set to zero (ceteris paribus)

Walkers Regular Pringles KP
Adv exp (£m) 0.497 0.450 0.209
Walkers Regular -2.77 1.39 0.63

[-4.30, -1.44] [1.06, 1.72] [0.50, 0.76]
Pringles 3.43 -19.53 0.25

[2.78, 4.10] [-21.54, -17.97] [0.11, 0.39]
KP -0.35 0.03 -2.63

[-0.81, 0.11] [-0.35, 0.39] [-3.36, -1.99]
... ... ... ...

-1.15 -1.10 -0.42
[-1.46, -0.85] [-1.41, -0.79] [-0.53, -0.31]

Numbers are means across markets (i.e. months).
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Estimates

Effect of advertising on own price elasticities

Walkers Regular Pringles KP
Obs. Zero Obs. Zero Obs. Zero
advert. advert. advert. advert. advert. advert.
exp. exp. exp. exp. exp. exp.

<150g -1.33 -1.37
[-1.38, -1.29] [-1.42, -1.32]

150-300g -1.49 -1.62 -1.40 -1.53 -1.68 -1.74
[-1.57, -1.44] [-1.69, -1.57] [-1.46, -1.35] [-1.60, -1.49] [-1.75, -1.63] [-1.80, -1.68]

300g+ -2.20 -2.54 -2.37 -2.74 -2.77 -2.88
[-2.32, -2.10] [-2.67, -2.44] [-2.51, -2.26] [-2.88, -2.64] [-2.89, -2.67] [-3.01, -2.79]
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Estimates

Willingness to pay for one point reduction in nutrient score

Advertising: None Medium High

Food at home
Willingness to pay in pence 5.3 3.5 0.6

[4.7, 5.8] [3.0, 3.9] [-0.4, 1.6]
% of mean price 2.5 1.7 0.3

[2.3, 2.8] [1.5, 1.9] [-0.2, 0.8]
Food on-the-go
Willingness to pay in pence 0.9 0.0 -0.8

[0.7, 1.1] [-0.2, 0.1] [-0.9, -0.5]

% of mean price 1.7 -0.1 -1.5
[1.3, 2.1] [-0.4, 0.3] [-1.8, -1.0]

Numbers are median WTP in pence.
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Counterfactual Equilibrium

Counterfactual advertising ban: pricing response

Banning advertising leads to toughening price competition

The average price in the market falls by 9%

Pricing response differs across firms and over products

The big advertisers (e.g. Walkers and Pringles) lower prices
For instance, Walkers reduces price of its most popular brand by the
most, 34p (or 28%) reduction for the 150-300g pack, and 56p (or
20%) for the 300g+ pack

Besides advertising ban, no products exit the market (keeping all
products is a Nash equilibrium)
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Counterfactual Equilibrium

Counterfactual advertising ban: Effect on
quantities/expenses
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Counterfactual Equilibrium

Counterfactual advertising ban: Effect on nutrients
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Counterfactual Equilibrium

Consumer welfare

But what about welfare?

Consumers may be hurt by advertising ban

How we measure welfare depends on whether we view advertising as:

Informative about prices/characteristics (Stigler, 1961; Nelson, 1995)
A characteristic that consumers value (Stigler and Becker, 1977)
Persuasive (Marshall, 1921; Robinson, 1933; Kaldor, 1950)
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Counterfactual Equilibrium

Consumer welfare: advertising as a characteristic

If advertising is a characteristic, payoff function represents the
consumer’s (indirect) utility function; the consumer makes decisions
to maximize utility (standard revealed preference approach)

Expected utility is given by:

Wit(pt , at) = E

[
max

(b,s)∈Ωκ

v̄ibst

]

= ln

 ∑
(b,s)∈Ωκ

exp [αi (aibt, pbst) + ψi (aibt, xb) + γbi (at) + ηi (zbs, ξb)]


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Counterfactual Equilibrium

Consumer welfare: advertising distorts decisions

If advertising is distorting, then consumer’s (“experience”) utility
(Kahneman et al. 1997) should be evaluated in the absence of
advertising :

v̂ibst = αi (0, pbst) + ψi (0, xb) + γbi (0) + ηi (zbs, ξb) + ϵibst

Expected “experience” utility from the choice made with different
“decision” utility is:

Ŵi (at,pt) =E

[
v̂argmax
(b,s)∈Ωκ

{v̄ibst}

]

Dubois (TSE) Simulating policy-effects September 2021 31 / 36



Counterfactual Equilibrium

Consumer welfare: advertising distorts decisions

Expected “experience” utility from the choice made with different
“decision” utility:

Ŵi (at,pt) =E

[
v̂argmax
(b,s)∈Ωκ

{v̄ibst}

]
=Wit(pt , at)

−
∑

(b,s)∈Ωκ

sibst [ (αi (aibt, pbst)− αi (0, pbst))

+ (ψi (aibt, xb)− ψi (0, xb)) + (γbi (at)− γbi (0)) ]
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Counterfactual Equilibrium

Consumer welfare: advertising distorts decisions

Denote p0 a counterfactual price equilibrium with no advertising

Welfare difference between the post and pre advertising ban is:

Wi

(
0,p0t

)
− Ŵi (at,pt)

= Wi (0,pt)− Ŵi (at,pt) (choice distortion effect)

+Wi

(
0,p0t

)
−Wi (0,pt) (price competition effect)

where we use Ŵi (0,p) = Wi (0,p)
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Counterfactual Equilibrium

Typical Junk Food Advertising
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Counterfactual Equilibrium

Welfare Effects
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Conclusions

Conclusion and research directions

Substitution to healthier products with advertising ban (higher WTP)

At constant prices, quantity of potato chips purchased would decrease

But stronger price competition leads to lower prices and lower
reduction in quantity consumed and total calories but not significant
changes in salt or saturated fat

If advertising is viewed as distorting prices, total welfare would rise

Dynamic effects of policies such as a soda tax need to solve fully for
firms’ equilibrium policy functions

Most soda tax papers are static simulations

How would firms adjust their price and advertising strategies in
response to introduction of a nutrient tax? an advertising tax?
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