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554 CHAPTER 10 Marketing and public policy

1 Introduction
Research in quantitative marketing has broadly focused on two areas, as the previous
chapters in this Handbook demonstrate: understanding consumer demand and deriv-
ing the implications for firm strategy. A logical next step is to consider the interaction
of consumer behavior and firm strategy with public policy. Historically, quantita-
tive marketers have largely left public policy and social consideration to economists.
However, with the inflow of researchers trained in economics into the field of mar-
keting this has started to change.1 In our view, the true impact marketing can have
on policy debates has yet to be realized. Large parts of the policy space are directed
at affecting the behavior of consumers and firms, yet policy work has not always
relied as much as it could on the insights from marketing. The main thesis of this
chapter is that research in quantitative marketing, and the marketing profession more
generally, has important tools and insights that can be useful to public policy, and
that there are potentially large gains from collaboration that are only starting to be
realized.2

There are potentially many areas of public policy that we could discuss, in-
cluding, for example, health (nutrition, smoking, pharmaceutical drugs, and medical
treatment), antitrust, intellectual property and innovation, environmental, financial
regulation, privacy, economic development, globalization, and more. We could not
do justice to all these areas in one chapter, so we explicitly focused on only two
areas: competition policy and nutrition policy. Furthermore, we generally do not at-
tempt to provide a comprehensive literature review of all the academic work that has
been written in these areas. Instead, we use these areas to demonstrate how the field
of marketing can contribute to policy questions.

We focus on competition policy and nutrition policy for two main reasons. First,
these are areas that are near and dear to our heart. Besides dealing with them in our
research we have both spent time working on them in actual policy settings.3 Sec-
ond, we think these areas, and the contrast between them, demonstrate both how

1 For some recent examples where researchers have extended the traditional areas of quantitative market-
ing to study public policy issues see Bollinger and Gillingham (2012), Bollinger (2015), and Bollinger and
Karmarkar (2015), looking at environmental questions, Shapiro (2018a, 2018b), looking at pharmaceutical
drugs, Lewis et al. (2014), Wang et al. (2016), and Tuchman (2017) looking at smoking behavior, and Wei
et al. (2016) looking at credit markets.
2 We are not the first to realize the potential of the field of marketing to contribute to public policy.
For example, since 1982 the American Marketing Association has been publishing the Journal of Pub-
lic Policy & Marketing. The focus of the journal has been mostly “managerial”, and as far as we can
tell very little overlap exists between authors that publish in that journal and authors of chapters in this
Handbook.
3 Rachel Griffith served as a Senior Economist in the UK Competition Commission 2001-2002, she is
a co-Investigator on the Obesity Policy Research Unit for the UK Department of Health and she is the
Research Director of the Institute for Fiscal Studies in London. Aviv Nevo served as the Deputy Assis-
tant Attorney General (“Chief Economist”) in the Antitrust Division of the US Department of Justice
2013-2014. He has also worked on several co-op agreements with the USDA looking at various aspects of
food policy.
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quantitative marketing can be helpful for policy and how there is room for improve-
ment.

Competition policy is an area where economists have long had an impact. As Tim
Muris, then Chairman of the U.S. Federal Trade Commission (FTC), noted in 2003:
“Policy discourse no longer focuses on whether economics should guide antitrust
policy. That debate was settled long ago. The pressing question today is how.”4 His-
torically, how economics has shaped competition policy has tracked rather closely,
but with a 20 year or so lag, the academic field of Industrial Organization (IO). This,
combined with the availability of rich data, suggests that modern empirical IO, which
is closely intertwined with modern quantitative marketing, is bound to take a lead-
ing role in shaping the future of competition policy. As we discuss in more detail
below, a key input in almost any analysis in competition policy involves consumer
diversion: if prices were to go up or quality were to go down where would consumers
substitute. This same question is key to understanding many marketing problems and
therefore an area where marketers and applied economists have developed significant
expertise.

In the area of nutrition policy a different picture emerges of the role that
economists and marketers have played, despite the fact that many of the fundamental
issues – such as understanding the role of consumer substitution and heterogeneity
– are similar. For example, policy makers around the world are considering vari-
ous forms of nutrition taxes; methods and insights from economics and quantitative
marketing have a lot to offer in terms of understanding the impact of such policies.
Suppose, for example, we want to quantify the effect of a tax on sugary drinks. We
first need to know the incidence of the tax, i.e. how much of the tax would be passed
on to consumers. Second, we need to know how consumers would respond to the
higher price. Would they switch to alternative products? If so, which ones? Would
they reduce overall consumption? Will the effect vary across consumers? If so, which
consumers will be impacted the most? To answer these questions we need to under-
stand consumer behavior and firms’ strategies.

Quantitative marketing also has a lot to add in other policy areas. For example,
if we want to understand the effects of restrictions on advertising unhealthy food
we would need to understand how firms will respond to the restrictions and the im-
plications this has for consumer behavior. Suppose advertising of unhealthy food
is banned. Intuitively, we think this should lead to lower consumption of unhealthy
food. However, in response to the ban firms might charge different prices. Indeed,
if prices are reduced consumption of unhealthy food might actually increase. Once
again, to answer these questions we need to understand firms’ pricing and consumer
behavior, both of which are the core of quantitative marketing.

The rest of this chapter proceeds as follows. In the next section we discuss the
impact that academics and academic research can and does have on policy making.

4 “Improving the Economic Foundations of Competition Policy,” Remarks before George Mason Univer-
sity Law Review’s Winter Antitrust Symposium, Washington, D.C., January 15, 2003. Available at https://
www.ftc.gov/public-statements/2003/01/improving-economic-foundations-competition-policy.

https://www.ftc.gov/public-statements/2003/01/improving-economic-foundations-competition-policy
https://www.ftc.gov/public-statements/2003/01/improving-economic-foundations-competition-policy
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In Section 3 we discuss antitrust and in Section 4 nutrition policy. A final section
makes a few concluding remarks.

2 The impact of academic research on policy
As we noted in the Introduction, academic work in quantitative marketing has had
more impact on policy in some areas than in others. Specifically, in the two areas we
focus on in this chapter the impact of economists and marketers in antitrust policy has
been larger than in nutrition policy. However, even in the competition policy setting,
where academics have been influential, it is not necessarily marketers who have taken
the lead. In this section we discuss why this is the case.

Up to this point we have not distinguished between research done by IO
economists and quantitative marketers. Indeed, we referred to the fields as being in-
tertwined and one could claim that there is little difference between IO economists
and modern quantitative marketers. However, it was not so long ago that one would
draw a line between IO and marketing, by saying that IO looked at public policy
while marketing stopped at the interaction of firms and consumers. Some marketers
defined their role this way. For example, a prominent marketing professor writing
in Forbes claims that the difference between marketers and economists is “The mar-
keter’s desire is to understand the way the world really works – not how it should
work [italics in the original] . . . ”5

There are various ways to read this quote. One interpretation, which explains
why economists are often more involved in policy, is that economists are more fo-
cused on how the world can and should change rather than merely describing how
it really is. We suspect that many quantitative marketers, especially those trained as
economists, would disagree with the above characterization. We surely disagree with
it. Nonetheless, this does reflect the view that some in the marketing profession hold.
If marketers want to have an impact on policy and be part of the public discourse
they need to learn from economists and focus not just on describing the world but
also on describing how it should be. By the same token, the knowledge that mar-
keters have on how consumers (really) make choices and how firms (really) respond,
as opposed to how theory tells us that they should act, is extremely valuable addi-
tion to policy debates. We strongly believe that there are true intellectual gains from
trade.

We are not the first to point to the value marketers can bring to public policy.
For example, Stewart (2015) directly addresses why marketers should study public
policy, and what marketers can contribute to the understanding of public policy –
because they have a lot to add to the debate in terms of methods and insights into
how businesses and markets work, which is important for the formation of effective

5 https://www.forbes.com/sites/wharton/2012/06/15/marketing-vs-economics-gymnastics-or-high-wire-
act/.

https://www.forbes.com/sites/wharton/2012/06/15/marketing-vs-economics-gymnastics-or-high-wire-act/
https://www.forbes.com/sites/wharton/2012/06/15/marketing-vs-economics-gymnastics-or-high-wire-act/
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and efficient policy. Indeed, a new generation of quantitative marketers are taking on
this challenge and expanding the methods and ways of thinking of marketing into
new directions (see footnote 1 for examples).

We now turn to the question of why has the impact of academic research been so
different in antitrust and nutrition policy? In both these settings, understanding con-
sumer behavior is very important. So the answer to the question of why the outcome
is different does not lie, in our view, in the social return to the insight quantitative
marketing might have.

A cynical view might be that the private monetary returns to consulting in the
competition policy area are higher than the private return in nutrition policy. This
might be true, and as economists, we would have to admit that economic agents likely
respond to monetary incentives. However, this is unlikely to explain why the research
that has been done is less influential. In our view, there are more fundamental reasons
for the difference.

Empirical work in policy analysis can take on two complementary roles: ex-post
and ex ante analysis. Ex-post analysis involves the evaluation of a policy after it has
occurred. The goal is to measure the effect of the policy, possibly to learn ways to im-
prove it, and maybe consider ways to generalize beyond the specific setting. Two key
challenges are internal validity – how to infer the causal effect of the policy – and ex-
ternal validity – how to extrapolate beyond the specific setting to other environments
(see Deaton, 2009, and Heckman and Urzua, 2010).

A different approach is one that involves ex ante policy analysis, where we ask
what the likely effects of a policy are before the policy is implemented. When doing
ex ante analysis the researcher needs to figure out not just what would happen in the
absence of the policy, as in ex-post analysis, but also what would be the effect of the
policy (which is observed in the case of ex-post analysis). To perform the analysis
one needs to develop an economic model, estimate its primitive parameters using
historical data, and use the estimates to compute counterfactuals.

Many economists, and for sure many non-economists, feel uncomfortable with
this approach, since they believe it relies on many untested assumptions. Some have
argued that a better way to perform ex-ante analysis is to rely on ex-post analysis of
past events and adjust the outcomes as needed (see Angrist and Pischke, 2010, and the
response by Nevo and Whinston, 2010). In our view this side steps the key question,
which is how should the outcome be adjusted. In order to know how the outcomes
should be adjusted we need a “model”. This can be a purely statistical model or it can
be an economic model, which is what the ex-post analysis does.

Economists do, and should, rely on both carefully done ex-post and ex-ante anal-
ysis. However, in our view, the tools and methods of economics and quantitative
marketing have a clear comparative advantage is in the more structural, ex-ante,
analysis. This is both a curse and a blessing. It means that where structural ex-ante
analysis is accepted so will the work of quantitative marketing be accepted. However,
where ex-post, program evaluation, type analysis is the prominent paradigm quanti-
tative marketing might play a lesser role.
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For a variety of reasons ex-ante structural analysis is more prevalent in the com-
petition policy world. Consider the case of mergers. The basis of the analysis is
prospective: a competition agency has to decide in advance if the merger is “likely
to lessen competition.”6 By nature, this requires ex-ante policy analysis. One could
argue that the inference should be based on the outcomes of past mergers, but not
surprisingly it is rare to have outcomes of similar mergers available. Furthermore,
given the adversarial process in which mergers are evaluated, even if outcomes of
past mergers were observed one could imagine that the relevance of these outcomes
would be an area of great controversy. The adversarial process might also lead to
an “arms race” in economic analysis, with each side trying to get the advantage by
bringing in the latest and greatest methods from academic research.

In the nutrition policy world the decision makers are usually politicians and public
servants. The decision process could be laced with controversy, but it is less adver-
sarial and therefore rarely leads to the same type of arms race as with competition
policy.7 Decision makers are content to rely on simple, intuitive, and easy to explain
methods, which often leave out important insights in particularly about the way that
markets work; these insights are central to the design of effective and efficient policy.
In order to provide these insights economists have to work harder to explain the value
of their analysis.8

There is an additional component that contributes to the difference. In many areas
of public policy there is a sense of “us” and “them” and that business is the “enemy”.
Under this (misguided) view of the world, marketers whose day job involves teaching
future executives how to sell products and maximize profits cannot contribute an
unbiased view to the policy discourse. Indeed, the close connections marketers often
have with firms – the same connections that often lead to incredible data sources –
lead to concerns about impartiality. It is not uncommon to hear of research proposals
that are not funded because of research collaboration with a firm.

3 Competition policy
In this section we discuss the role that economics and quantitative marketing do, and
can, play in competition policy analysis. We start by discussing the policy frame-
work in order to motivate how methods from quantitative marketing can be useful in

6 The legal standard that controls mergers in the US is Section 7 of the Clayton Act that states that a merger
should be deemed unlawful if “the effect of such acquisition may be substantially to lessen competition,
or to tend to create a monopoly.”
7 While firms do sometimes resist policies such as taxes, advertising restrictions or labeling in court, these
typically do not revolve around the functioning of markets or an economic analysis of the impacts of the
policies.
8 Interestingly, one area of policy closely related to nutrition policy is tobacco control. In this area, litiga-
tion and an adversarial process are prevalent and indeed economists have played a much more prominent
role.
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competition policy. Specifically, we focus on the key role that consumer demand and
diversion play. Next, we discuss a few recent examples that demonstrate the use of
the methods and how they can be influential in both litigation and regulatory settings.
A key point is that it is unrealistic to expect policy to be based on state-of-the-art
methods that have not been fully vetted and might require data and time that is not
always available. Finally, we discuss directions moving forward.

In order to understand how economics and quantitative marketing can contribute
to competition policy analysis we need to understand how competition policy is con-
ducted. Take for example the case of a merger. If two firms want to merge they
typically have to notify the government. Once they do, the competition agencies have
a pre-determined period to evaluate the merger and decide whether they want to chal-
lenge it.9 The exact legal standard for challenging a merger differs from country to
country but generally involves a question as to whether the merger will lessen compe-
tition. The key questions are: (i) How does a competition agency determine whether a
merger will lessen competition? (ii) How can it prove in court that indeed the merger
does reduce competition? Broadly speaking there are two approaches to answering
these questions. First is an approach based on market definition and concentration
analysis, often referred to as “structural analysis” (not to be confused with structural
modeling). Second is an approach based on economic modeling of the likely com-
petitive effects. Economics can play a crucial role in both of these approaches as we
detail below.

Similar type of questions arise in non-merger cases. The one exception is explicit
collusion among firms, which is generally per-se illegal, and therefore does not de-
pend on the competition agency demonstrating that the conduct had anti-competitive
effects. The mere fact that firms colluded is illegal, and therefore little economic
analysis is needed. Other forms of anticompetitive behavior, such as exclusionary
conduct, predatory pricing, and agreements that restrain trade are generally evaluated
under rule of reason, and therefore typically require significant economic analysis.
Since these cases are somewhat more complicated and somewhat case specific we
will not discuss them here.

3.1 Market definition and structural analysis
A starting point in many, if not all, competition matters is the definition of the relevant
antitrust market. This is done for two main reasons. First, to frame the relevant area
in which there will likely be competitive harm. One goal of market definition is to

9 The exact process differs from country to country. In the US, for example, if the merger is above a
certain threshold the parties generally need to notify both the DOJ and the FTC. The agencies will then
have 30 days to decide if they want to further review the merger. If an agency wants further review it
will issue a second request to get more detailed information from the parties. Usually the parties and the
agency will negotiate the scope of the request and the time the agency has to review the transaction. By
the end of the agreed upon period the agency needs to either clear the transaction, possibly subject to some
divestitures, or challenge it in court.
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understand in what market would there will be harm to the competitive process? Who
are the competitors in the market? And how difficult would it be to enter this mar-
ket? Second, in the case of a merger another goal of market definition is to conduct
a structural analysis. Once the market is defined one can compute the Herfindahl-
Hirschman Index (HHI), which is the sum of the squares of the market shares of all
firms. Typically the index is multiplied by 10,000.10 The higher the level of the HHI
the more concentrated is the industry. For example, the FTC-DOJ joint Horizontal
Merger Guidelines define a market as highly concentrated if the HHI is over 2,500.
In addition to the level of the HHI one also computes the change in the HHI due to
the merger.11 The Guidelines talk about a merger that raises the HHI by over 200
points and generates a highly concentrated industry, i.e. generates a post-merger HHI
of over 2,500, as one that “will be presumed to be likely to enhance market power”.

At this point it might be unclear what any of this has to do with quantitative
marketing. However, it ends up that it has everything to do with a key element of
quantitative marketing, namely, consumer choice. There are several ways to define
a relevant market including qualitative analysis that relies on market realities and
normal course of business documents. However, whenever possible the agencies and
courts tend to rely on the so-called hypothetical monopolist test (HMT). The HMT
tests if a candidate market is too narrow by asking whether a (hypothetical) profit-
maximizing monopolist over this market would impose a small but significant and
non-transitory increase in price (SSNIP). If the answer is no then the market is too
narrow, because even a monopolist over this market would face significant competi-
tion from outside the market that limits its ability to (significantly) raise prices. There
are potentially many markets that would pass the test so the Guidelines state that
typically the smallest market is preferred to avoid defining markets too broadly.

The key force limiting the hypothetical monopolist’s ability to raise prices is con-
sumer substitution. If consumers have close enough substitutes then the monopolist
will not raise prices because doing so would imply losing too many consumers. The
HMT lays the framework but requires the key input of consumer substitution, or di-
version, which is where quantitative marketing comes in. In practice, the HMT test is
usually implemented in two ways.

First, we ask whether the hypothetical monopolist would find it profitable to im-
pose a SSNIP on at least one of the merging parties products. Note that this asks the
question of whether a SSNIP is more profitable than the benchmark (in a case of a
merger usually pre-merger prices) and not whether a SSNIP is the profit-maximizing
price. To answer the question of whether a SSNIP is profitable we compute the “criti-
cal loss”, namely what share of demand has to be lost to make the SSNIP unprofitable.
We then compare this critical loss to actual estimates of diversion in response to a SS-
NIP. If the estimate of diversion is higher than the critical loss a SSNIP will not be

10 In a monopoly market the index will equal 10,000, while in a market with n equally sized firms the
index will equal 10,000/n.
11 It is easy to show that this change is equal to 2 times the product of the shares of the merging parties.
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profitable. We do not need an exact estimate of diversion, or loss, due to the SSNIP
just to know if it is higher than the critical loss.

Katz and Shapiro (2003) show that the critical loss is equal to

X

X + M
(3.1)

where X is the percent price increase and M percent gross margin (equal to (P −
MC)/P ), where P is price and MC is marginal cost. The inputs required to this
computation are margins and demand substitution, both of which are key inputs into
pricing decisions that we regularly teach in pricing classes. Indeed, the idea behind
critical loss analysis is very similar to break even analysis typically taught in these
pricing classes (for example, see Nagle et al., 2011). Finally, the estimates of the
diversion are usually either recovered from normal course of business documents or
estimated from data using the methods discussed earlier in this volume.

A slightly different way to conduct the HMT test is to compute the monopolist’s
profit-maximizing price. This is done by simulating a merger to monopoly using
merger simulation methods (Werden and Froeb, 1994; Nevo, 2000). The basic idea is
to recover demand elasticities, either from normal course of business documents or
using data to estimate them. These elasticities are then fed into a supply model and
used to recover pre-merger margins and simulate the likely effects of the merger. The
supply model can be very rich and include many of the models discussed earlier in
this volume, but a typical model to use is the Nash Bertrand pricing model for differ-
entiated products. The difference between the pre-merger and post-merger simulated
price directly answers the question of whether a profit-maximizing monopolist would
impose a SSNIP.

3.2 Economic analysis of competitive effects
Most challenges that competition agencies make to mergers will involve the structural
analysis described in the previous subsection. However, many economists are critical
of it and would rather see a more economic based analysis (Kaplow, 2010; Ginsburg
and Wright, 2015). This economics based analysis can take many forms that differ in
the degree of econometric sophistication. In a data rich environment, which is more
and more the case, econometric analysis of some form usually plays a role. Broadly
speaking there are three types of econometric analysis that are used.

The first type of empirical analysis often conducted is a regression of price (or
other outcomes) on concentration. Often this will be a cross sectional regression
correlating concentration with price across different geographic or product markets.
Occasionally, the regression will look at changes over time and sometimes use a
panel. The correlation between market concentration and price is used to predict
the effect of a merger on price by using the change in concentration caused by the
merger. This type of analysis was motivated by Structure-Conduct-Performance type
regressions originally proposed by Bain (1956) and applied by hundreds of academic
papers (Schmalensee, 1989). Interestingly, a typical grad level class in IO will start
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by explaining why these regressions are no longer used in academic work (see, for
example, the discussion in Salinger, 1990).

A second approach that in some ways builds on the first, but tries to deal with
some of the concerns, looks at a regression of price on market structure, but uses
discrete events. A prime example is a merger retrospective where data before and
after the merger is compared to a control market in a “diff-in-diff” analysis (see, for
example, Weinberg et al., 2013). This can obviously only be done prospectively and
therefore relies on having similar enough past mergers to evaluate. In many cases
such events are not available

The third approach, and the one most closely related to the themes of this chapter,
is merger simulation. Broadly speaking, merger simulation involves writing down an
economic model of the industry and using it to simulate the likely outcome of the
merger. The inputs for the model typically include demand, cost, and a model of how
firms interact. Parameters of the model can either be estimated, if data are available,
or recovered from internal documents of the merging firms.

To demonstrate the effect of a merger consider a merger in a differentiated prod-
ucts industry, where demand for each product j is given by Qj(p1, . . .pJ ). For
simplicity, assume single product firms that maximize static profits. The optimal price
balances higher margins and lower volume and is given by the first order condition
of the profit optimization problem,

p∗
j = mcj − Qj

∂Qj/∂pj

, (3.2)

where the last term is evaluated at the equilibrium prices of all firms.
How does the merger change this? Suppose firms 1 and 2 merge, then firm 1’s

optimal price takes account that some of the previously lost sales now go to its newly
owned product 2. The first order condition becomes

p∗
1 = mc1 − Q1

∂Q1/∂p1
− (p∗

2 − mc2)
∂Q2/∂p1

∂Q1/∂p1
. (3.3)

The main difference from before is the addition of the last term. This term is the mar-
gin of product 2 times the diversion ratio from product 1 to product 2. The diversion
ratio measures what fraction of the demand that product 1 loses, as its price increases,
goes to product 2. The product of these two terms generates what is often called an
“upward pricing pressure”. The larger the margin and the larger the diversion, the
larger this pressure will be. In the above, we left the marginal cost unchanged, but
the merger might also generate efficiencies and reduce the marginal cost, which will
reduce the optimal price.

There are several ways to use this sort of analysis to compute the likely effect of
a merger. One approach is to compute the magnitude of the upward pricing pressure
(Farrell and Shapiro, 2010). The idea is to use normal course of business financial and
marketing documents to compute the margins and diversion, and use these to directly
compute the upward pricing pressure. Once we have the inputs the computation is
trivial, and the hope is that the inputs are known to managers of the firms.
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One common complaint about this computation is that it is not clear what this
upward pricing pressure index means. One way to think about this computation is
that it is like a change in the cost of the firm. Post-merger firm 1 has an opportunity
cost for each unit it sells. The opportunity is a lost margin on product 2. How this cost
translates into a price increase depends on the curvature of the demand curve, which
determines the degree of pass through. In order to compute a price effect one needs
to determine the curvature of the demand curve (for a more detailed discussion on
pass-through see Section 4.2). Advocates of this method propose leaving everything
in the “cost space” by computing both the change in the pricing pressure and the
change in marginal cost in the same metric.

Another, often missed, issue with this approach is that in principle both the mar-
gin and the diversion are a function of equilibrium prices. Even if we knew exactly
what they were pre-merger we might do a bad job of predicting the post-merger ef-
fect. To see this, consider an extreme example. Consider a merger to monopoly in a
nearly homogeneous good industry with two firms. Assuming Bertrand competition
pre-merger the margins should be very low, because the products are nearly homo-
geneous. This implies a very low upward pricing pressure. However, if the two firms
merge the price effect would potentially be very high. The reason is that in equilib-
rium the margin of firm 2 would significantly increase. If we know what the margin
would be post-merger then we could compute the correct pricing pressure, but of
course the whole point of the exercise is to compute what the margin will be post
merger. This example is obviously extreme but it does provide a cautionary tale.

An alternative way to use the above information is to use the first order conditions
from all the products to compute the post-merger equilibrium (Berry and Pakes, 1993;
Hausman et al., 1993; Werden and Froeb, 1994; Nevo, 2000). Formally, the prices
post-merger solve the following set of first-order conditions

p∗ = mc + �−1(p∗)Q(p∗), (3.4)

where p∗ is the vector of equilibrium prices, and �(p∗) is a matrix with �jr(p) =
−∂Qj (p)/∂pr if j and r are produced by the same firm and zero otherwise. These
prices can be compared to the pre-merger prices. Note that the computation can easily
account for marginal cost reductions.

To modern quantitative marketers this approach should seem quite natural, as it
fits very well with many of the topics and methods discussed in the previous chapters.
Merger simulation offers a coherent approach that allows the decision maker to con-
duct sensitivity analysis as well as account for various effects such as cost reductions,
product re-positioning, and entry.

On the other hand, merger simulation models are often perceived as being “too
complicated” and dominated by the “simple” regression models described above that
are viewed as more intuitive, or by the upward pricing pressure methods described
earlier. These claims are not well founded. Consider the upward pricing pressure
models. Conditional on having the inputs, merger simulation does really not require
more assumptions. Margin and diversion information (and the pricing equation) can
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be used to recover costs as well as own- and cross-price elasticities. Merger simula-
tion does require knowing the shape of the demand curve, which one does not need
in order to compute the upward pricing pressure, but which is needed in order to
interpret this measure in a meaningful economic way.

Merger simulation is often equated with demand estimation. But this need not
be the case. Of course if data are available then the tools of modern quantitative
marketing can be brought to bear. Because merger simulation can only be as good
as the model (and inputs) that it is based on, quantitative marketers can have a big
impact. As demonstrated in earlier chapters, quantitative marketing has developed
models for flexibly estimating heterogeneity, cross-price effects, and demand curves
more generally. Many of these methods are not ready for policy work quite yet, but
as we demonstrate in the next subsection demand estimation and merger simulation
can be very useful and powerful if used correctly.

3.3 A few recent examples
In this subsection, we discuss a few recent examples where empirical quantitative
models were used successfully in merger investigations and litigation. We first dis-
cuss the Aetna-Humana proposed merger that was successfully challenged by the
DOJ. In this litigation the DOJ’s economic expert, Aviv Nevo, heavily relied on
quantitative methods, specifically a Nested Logit model of demand and merger simu-
lation methods. The methods used in this case followed the academic literature quite
closely. The analysis used in this case did not necessarily push the academic frontier
forward. Instead, the analysis used in the case provides a good example of how meth-
ods and results from the quantitative literature can be used successfully in court.12

Next, we discuss the merger of AT&T and DirecTV, where a merger simulation
model, constructed by Steve Berry and Phil Haile, was offered by the merging par-
ties and relied upon by the U.S. Federal Communications Commission (FCC) in its
order approving the merger. The model used here was in many ways not strictly “off-
the-shelf” and in some ways advances the state of knowledge, which at least in part
was feasible because it was used in the context of a regulatory investigation and not
litigation. The analysis is also a good example of how data collection methods can be
applied productively. The analysis was quite successful and helped the parties get the
merger approved.

Finally, we conclude with a discussion of bargaining models in merger analysis.
These models are an example where recent advances in academic work have had a
great impact on competition policy in industries as varied as health care and video
markets.

12 As one reviewer of this chapter noted, it seems surprising that we use as an example a case where the
methods used did not push the frontier of research. That this is a surprise shows the dis-connect between
research and practice: just because a paper was published in an academic journal, even a leading one,
does not make it ready for policy work, especially in the context of litigation. The mere fact that the
court accepted the analysis, and dove into the technical details, is considered a significant advancement in
practice.



3 Competition policy 565

3.3.1 The Aetna-Humana proposed merger
Aetna and Humana are health insurance companies that provide a wide range of
insurance products. In 2015, they announced their intention to merge and in July
2016, the Department of Justice and several state attorneys general filed a complaint
seeking to enjoin the merger. In January 2017, after a three week trial, the court
decided to block the merger, at which point the parties abandoned the transaction. The
DOJ’s main concern was a loss of competition in the Medicare Advantage insurance
market (for a more complete discussion of the case see Bayot et al., 2018).

Medicare is a program administered by the federal government through the Cen-
ters for Medicare and Medicaid Services (“CMS”) to provide health insurance to
eligible seniors aged 65 or older. The program partially covers the costs of hospi-
tal care, outpatient care, medical supplies, and preventive services. Enrollees pay
deductibles, coinsurance, copayments, and a monthly premium for the outpatient ser-
vices. Enrollees can seek care from any provider that accepts Medicare rates, which is
the vast majority of all medical providers in the United States. Enrollees can offset the
out-of-pocket costs by purchasing a Medigap plan and/or Medicare Part D coverage
from a private insurer at additional premiums. Together these different combinations
of Medicare with or without supplements are referred to as “Original Medicare op-
tions”.

Alternatively, seniors can enroll in a Medicare Advantage insurance plan, which
is administered by private insurers and use a network of providers. Unlike Original
Medicare, Medicare Advantage insurers require or encourage their enrollees to use
in-network providers. In exchange for the network restrictions, Medicare Advantage
plans provide seniors with potentially lower cost and higher benefits.

In 2016, Humana was the largest insurer in individual Medicare Advantage plans,
with a nationwide market share of 21.2%. Aetna was the fourth-largest Medicare
Advantage insurer nationally, with a 6% nationwide market share. Within the 364
counties that the DOJ focused on Aetna and Human jointly had 59% market share
and 100% market share within 70 of these counties. On the other hand, nationally at
least half of the potential enrollees choose Original Medicare, and in some (mostly
rural) counties as much as ninety percent choose this option.

Therefore, the key question became to what degree would competition from
Original Medicare constraint any anti-competitive effects that might arise from the
merger. The court’s decision to adjoin the merger relied, at least in part, on the results
of demand estimation and merger simulation.13

The demand estimation presented in court was of a Nested Logit model of plan
choice, where all the Medicare Advantage plans were in one nest, g = 1, and Original
Medicare options were in the outside good in another nest, g = 0. The utility of
enrollee i from plan j in market m is given by

uijm = xjmβ − αpjm + ξjm + ζig + (1 − σ)εijm (3.5)

13 The decision, along with other material from the trial, is available at https://www.justice.gov/atr/case/
us-and-plaintiff-states-v-aetna-inc-and-humana-inc.

https://www.justice.gov/atr/case/us-and-plaintiff-states-v-aetna-inc-and-humana-inc
https://www.justice.gov/atr/case/us-and-plaintiff-states-v-aetna-inc-and-humana-inc
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where xjm is a vector of characteristics, such as a plan quality and additional benefits
offered, pjm is a measure of price of the plan, and ξjm is an unobservable demand
shock. A key parameter was the nesting parameter, σ , which determines the degree
of substitution between Medicare Advantage and Original Medicare.

The parameters were estimated using instrumental variables following the speci-
fication in Berry (1994). The instrumental variables used were attributes of competi-
tors’ plans. Both sides estimated very similar models. The main difference was in the
exact variables used as IVs. As a result the exact estimate of the nesting parameter
(and the price elasticity) varied somewhat.

The real difference, however, was in how these estimates were used. The expert
for the government used the estimates to compute diversion and to perform a variety
of HMTs, as described in the previous section. The test were both of the critical-loss
variety and of a simulation of a merger to monopoly. The estimates were also used
to simulate the likely effect of the merger. An important point in the trial was that as
robustness test the estimates of the defendants’ expert were used. The fact that results
were qualitatively unchanged gave the analysis significantly more credibility.14 Ro-
bustness is very important in academic settings but is significantly more important in
a policy setting.

The merging parties’ expert mainly used the nesting parameter to claim that Orig-
inal Medicare should be included in the market because his estimate of the parameter
was below 0.5. He also presented a regression that correlated the plan premium with
concentration and found little correlation.

In some ways, this was set up as a battle between a simple and intuitive regression
based on “real world” data and a complicated abstract model that is ungrounded in
reality. Many would have predicted the former would win. Based on the outcome and
reading the decision this was clearly not the case.

How is it that the “complicated” model won? In large part because the demand
analysis was tied to the rest of the evidence. First, the approach was well grounded
in market realities. The fundamental decision structure of the nested logit model was
clearly supported in business documents. Second, the key result was supported by
easy to understand simple patterns in raw data. Switching data on where consumers
went once they left a Medicare Advantage plan clearly showed that at least eighty-five
percent went to another Medicare Advantage plan. Third, results were consistent with
the academic literature.15 The model and estimates followed closely what was done
in the academic literature studying this market. Finally, the results were extremely
robust. The basic conclusions regarding market definition and competitive harm held

14 A summary of the results presented in court are available at https://www.justice.gov/atr/us-and-
plaintiff-states-v-aetna-and-humana.
15 Several academic studies have used the Nested Logit model to study this market, and all estimated a
nesting parameter in the same range as what was presented to the court. These studies include, Guglielmo
(2016), Curto et al. (2015), Dunn (2010), Hall (2011), Dafny and Dranove (2008), Town and Liu (2003),
and Atherly et al. (2004).

https://www.justice.gov/atr/us-and-plaintiff-states-v-aetna-and-humana
https://www.justice.gov/atr/us-and-plaintiff-states-v-aetna-and-humana
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under a wide range of parameter values including those produced by the merging
parties’ expert.

The above principles help explain the court’s decision and willingness to accept
the choice modeling. But maybe more importantly, they give general guidance on
how to convince policy decision makers to rely on the types of models used in quan-
titative marketing and economics. The models need to (i) be based on market realities;
(ii) relate to simple statistics; and (iii) the conclusions need to be robust.

3.3.2 The AT&T-DirecTV merger
AT&T is a telecommunication company that offers many services including cellu-
lar phone service, landline phone, broadband and wireline TV service in many, but
not all, states. DirecTV is a satellite video provider. In the spring of 2014 AT&T
announced its intention to buy DirecTV. The merger was reviewed by the DOJ and
the FCC. Because the FCC was involved there are public documents explaining the
decision and redacted versions of submissions are available online.16

Broadly speaking the parties put forward two arguments why the merger would be
pro-competitive. First, they claimed that post-merger AT&T would have increased in-
centives to invest. The argument made was mostly theoretical, and while the argument
might be correct, it seemed to gain little traction with the FCC. The second argument
was that the parties offer complementary products and therefore post-merger would
have incentives to reduce prices. The parties backed up this claim with demand es-
timation and a merger simulation model. Judging by the FCC’s order, which mostly
accepted and slightly modified the merging parties’ model, the empirical analysis was
influential in getting the merger approved.

AT&T standalone video, offered mostly through its U-verse product, and DirecTV
video are substitutes in areas where both are offered. It is well known, that absent cost
savings a merger between substitutes will lead to higher prices. On the other hand,
AT&T broadband service and DirecTV video may be complements, in which case the
merger will lead to lower prices. Internet and video service might be complements
because a provider offering both could offer a bundle discount, as most cable com-
panies do, and install/service both together. The complementarity will not only lower
the pricing of post-merger AT&T but also increase competition for bundles with the
local cable provider. In theory it is unclear which effect dominates: the substitution
or the complementarity.

In order to answer this question the merging parties offered a simulation model
that was estimated using market level data and used to simulate the likely effect of
the merger. A key modeling challenge is that standard discrete choice models have
built in that all products are substitutes. In order to model complementarity the model
allowed for discrete choices that included video alone, internet alone or both. Specifi-
cally, each consumer can choose between several options that were grouped into four
nests: video only, broadband only, both video and broadband, and the “outside op-

16 See https://docs.fcc.gov/public/attachments/FCC-15-94A1.pdf.

https://docs.fcc.gov/public/attachments/FCC-15-94A1.pdf
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tion” of no video or broadband. The mean (conditional indirect) utility of product jk

(where j indexes internet choice and k indexes video choice) in market m is given by

δjkm = xjkmβ − αpjkm + ξjkm, (3.6)

where xjkm is a vector of characteristics, such as a product dummy, max speed of-
fered, and DMA attributes interacted with product attributes, pjkm is the price of the
product, and ξjkm is an unobservable demand shock. Each of the products was placed
in one of four groups, or nests. Let the market share, conditional on a choice set χl

m,
be denoted by σjk(δm,χl

m, θ), where θ denotes the parameters to be estimated. The
Nested Logit distributional assumptions imply that

ln(σjk(δm,χl
m, θ)) = δjm

1 − ψg

− ψg ln(Dglm) − ln(1 +
∑
h

D
1−ψh

hlm ), (3.7)

where the nesting parameter ψg measures the within-nest substitution in nest g.
A simple specification, which is the one mostly relied upon, sets the parameter equal
across groups. ln(Dglm) is the “inclusive value” for group g and is given by

ln(Dglm) = ln
∑ δjkm

e1−ψg
, (3.8)

where the summation is over the set of product that are in the nest and in the choice
set, χl

m. One complication they needed to deal with is that the choice set varied within
each DMA: not all consumers had access to the same choice set. The DMA level mar-
ket shares are a weighted average of the conditional choice sets facing the different
consumers

sjkm(δm, θ) =
∑

l

σjk(δm,χl
m, θ)wl

m (3.9)

where the weight wl
m is the fraction of DMA households facing choice set χl

m. The
model was estimated using DMA level data. The model parameters were identi-
fied using instrumental variables including product characteristics, characteristics of
other products in the choice set, DMA-level product availability, and other DMA at-
tributes. Because the choice set varied within DMA the estimation could not follow
the method suggested by Berry (1994) and instead was closer to the estimation in
Berry et al. (1995).

One of the novelties of the analysis was the creation of different data sets and
estimating using GMM based on marginal information (shares for video provider
or broadband provider, but not shares the level of the jk “product”). Among other
things, the authors utilized a survey conducted by a marketing professor. Such a sur-
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vey would have been impossible to fund in an academic setting, but was possible
here.17

The demand estimates were then fed into a merger simulation, like the one dis-
cussed above, and used to compute the likely effects of the merger. Reading through
the FCC decision it is clear that the simulation model played an important role in
getting the merger approved. The FCC used the merging parties model, modified it
somewhat and “kicked the tires” a bit to check how robust it was. This analysis al-
lowed the FCC to state: “We find that the combined AT& T-DIRECTV will increase
competition for bundles of video and broadband, which, in turn, will stimulate lower
prices, not only for the Applicants’ bundles, but also for competitors’ bundled prod-
ucts – benefiting consumers and serving the public interest. We also expect that this
improved business model will spur, in the long term, AT&T’s investment in high-
speed broadband networks, driving more competition and thus expanding consumer
access and choice. This is, in other words, a bet on competition.”18

In many ways, the analysis done in this case was more novel than in the Aetna-
Humana merger discussed earlier. The model was not a standard Nested Logit model,
in the sense that it allowed for complements. Because of within DMA variation in
choice sets, the estimation was not the garden variety estimation of Nested Logit
as in Berry (1994). Finally, the construction of market shares required a massive
data collection effort that was only feasible with the financial backing of a company
like AT&T. One could complain about several aspects of the model, such as lack
of additional heterogeneity and the fact that options that included the same product
got independent unobserved shocks. Indeed, if this model was used in litigation one
could imagine these becoming real issues. However, in a regulatory setting the key
issue was whether any of these concerns were significant enough to overturn the re-
sults. The above quote suggest that this was not the case and that the results gave the
FCC comfort in approving the merger.

3.3.3 Mergers that increase bargaining leverage
So far the examples have been on cases where modern methods of demand estima-
tion have been used to estimate consumer demand and in turn simulate the likely
effect of a merger. The merger simulation models used in these cases were relatively
simple and based on linear Nash-Bertrand pricing. This is a reasonable assumption
in some industries but not in others. For example, in many industries prices are ne-
gotiated. Recent academic work has empirically estimated bargaining models in a
variety of industries (Draganska et al., 2010; Crawford and Yurukoglu, 2012; and
Grennan, 2013). This is a prime example where recent academic work in marketing
and economics has changed competition policy in industries as varied as health care
and broadcast television.

17 See https://ecfsapi.fcc.gov/file/60001044292.pdf and https://ecfsapi.fcc.gov/file/60000973737.pdf for
a more detailed discussion.
18 https://apps.fcc.gov/edocs_public/attachmatch/FCC-15-94A1.pdf at paragraph 5 on p. 4.

https://ecfsapi.fcc.gov/file/60001044292.pdf
https://ecfsapi.fcc.gov/file/60000973737.pdf
https://apps.fcc.gov/edocs_public/attachmatch/FCC-15-94A1.pdf
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What is the effect of a merger in industries where prices are negotiated? Horn and
Wolinsky (1988), Chipty (1995), and Chipty and Synder (1999) study this question.
The basic ideas are described in Nevo (2014) and we follow that exposition closely
here.

Consider an industry characterized by bargaining between providers, who pro-
duce content or provide services, and distributors, who sell the products or services
to final consumers as part of a bundle. For example, in health care, the providers
are hospitals or physicians, and the distributors are the insurers. The consumers are
patients, who choose an insurance plan, and use providers as medical needs arise.
In video markets providers license content to cable companies or satellite distributors
and the consumers are viewers who choose a provider and bundle, and watch content.

The loss of competition from mergers in this setting is similar to the more standard
setup, discussed above. Each provider supplies a potential improvement in the quality
of a distributor’s bundle, or network. Providers compete to not be the one left out of
any distributor’s bundle. That competition will impact the prices negotiated between
the providers and distributors.

The bargaining is assumed to follow Nash bargaining (Nash, 1950). The parties
split the surplus between the benefits of reaching agreement and those of disagreeing.
The outcome relies on two key factors: the division of these gains, which we will call
the bargaining power, and the leverage that each party has. The bargaining power
each party has can be motivated by requiring certain axioms to hold, as Nash did, or
by looking at the relative patience of the parties (Rubinstein, 1982).

As Horn and Wolinsky (1988) show, the effect of a merger depends on the curva-
ture of the distributor’s value function: if the value function is convex then the merger
will lead to higher fees and if concave to lower fees. This can be illustrated numeri-
cally. Let’s assume that the parties have equal bargaining power and that the split is
fixed at 50:50.19 Suppose a distributor negotiates with two providers. The distribu-
tor nets $120 if its bundle includes both providers, $100 if its bundle includes either
provider but not both, and nothing with neither provider in its bundle. The provider
only gains fees it gets if in the bundle, and zero otherwise. The incremental gain from
adding either provider to the bundle, relative to disagreeing, is $20 when the other
provider is already in the bundle. Hence, the gain from making a deal is $20. Split
equally with the provider results in a fee of $10.

Now suppose the two providers merge and negotiate as a single unit. The gain
from making a deal with the merged provider is $120. Split equally this results in the
two providers acting together getting a combined $60, while acting separately they
were only able to negotiate for $10 each or a total of $20 for both. The providers
gained from joint negotiation. If we change the numbers slightly the result could

19 The level of the split is not important for what follows, but the assumption that it will not change with
the merger is potentially important. A merger in this setting will have an effect on the fees negotiated
between providers and distributors if it changes the value of an agreement relative to the value of dis-
agreement. This change can happen for different reasons, but the key is whether the value of an agreement
post-merger is more or less than the sum of the pre-merger values.
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change. For example, if each provider generated a value of $60 regardless, then ne-
gotiating jointly or separately the providers would gain the same: $30 each. On the
other hand, if the value of having either provider in the bundle alone was only $20,
and both $120, then negotiating separately the providers would get $50 each, so more
than negotiating jointly (where they would get a combined $60). This might seem sur-
prising, but it is just the counterpart of two complements merging in a price setting
framework.

There are several reasons why the distributor’s value function might be convex.
For example, if consumers view the providers as substitutes then every provider adds
value to the distributor, by making its plan more attractive, because some subscribers
prefer each provider over all others. But the more providers already in a bundle, then
the lower is the incremental value of an additional provider.

Horn and Wolinsky cast this Nash bargaining model inside a Nash equilibrium,
where each bargaining pair negotiates taking the bargaining outcome of other pairs as
given. This is a strong assumption but has led to tractable empirical models (Crawford
and Yurukoglu, 2012).

In practice, this bargaining model has been taken to the data in a variety of ways.
The first method, often called the willingness-to-pay (WTP) model, relates prices to
measures of competition. The effect of the merger is estimated by computing how
the merger changes the measure of competition. The second method is the equivalent
of merger simulation but uses the bargaining model described above instead of a
Cournot or Bertrand model in the simulation.

Capps et al. (2003) propose estimating the WTP model in two steps.20 In the
first step one uses historical data on provider choices to estimate a provider choice
model. The model estimates the weight that consumers put on different attributes by
choosing the parameters that best explain why consumers choose the providers they
did, over those they did not. The estimates from the consumer choice model allow us
to compute what consumers are willing to pay to add an option to various bundles.
For example, suppose providers A and B are very close substitutes in the eyes of
consumers, but very far substitutes from any other provider. In that case consumers
will not be willing to pay much to add provider A to a network that already includes
provider B, nor to pay much to add provider B to a network that includes A. Since
neither A nor B add much incremental value to consumers, if the other is already in
the network, they also do not add much value to the distributor trying to construct a
network. Thus, on their own neither provider can obtain favorable rates and we would
expect to see prices for providers A and B to be low.

The second step of the WTP analysis simply correlates the expected value, or
WTP, to prices paid historically and uses this relationship to simulate the likely effect
of the merger. This regression is loosely motivated by the bargaining model, which
says that WTP should be related to prices, but does not fully impose the relationship
implied by the model. It parallels the idea of using historical data to estimate the

20 See Farrell et al. (2011) for details on how this approach is implemented in practice.
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relationship between prices and concentration, as measured for example by HHI, and
using it to predict the effect of a change in concentration. The main difference is in
the measure of competition used, WTP instead of HHI.

The second approach to empirically applying this model to the analysis of mergers
expands merger simulation to these types of situations (Gowrisankaran et al., 2015).
The key insight is that the equilibrium price equation given above can be modified to

p∗ = mc + [�(p∗) + �(p∗))]−1Q(p∗), (3.10)

where �(p∗) is a function of the relative bargaining power of the two sides and
various other bargaining terms (for details see Gowrisankaran et al., 2015). Ho and
Lee (2017) build on this approach to study monopsony power.

The bargaining model has influenced the FTC’s approach to mergers between
health care providers (Farrell et al., 2011). The principle and ideas have been accepted
by courts and let the FTC and DOJ break a long streak of losing hospital merger
cases.21

Bargaining models also played a key in the challenge of Comcast attempted ac-
quisition of Time Warner Cable (Rogerson, 2018) as well as the attempt by the DOJ
to block the acquisition of Time Warner by AT& T. In the latter case the District court
did not accept the government’s bargaining theory. Interestingly, a key empirical dis-
pute involved a measure of diversion where two marketing professors – John Hauser
for the DOJ and Peter E. Rossi for AT&T – were on either side.

3.4 Looking forward
As we noted earlier, while academics and academic research have been influential in
the area of competition policy there is still a wide gap between the academic frontier
and the models used for policy analysis. For example, both Aetna-Humana and the
AT&T-DirecTV cases, discussed above, relied on the Nested Logit model and not a
more general Random Coefficients model. Furthermore, the model used are gener-
ally static and do not include demand side dynamics (such as those in Hendel and
Nevo, 2006, Hartmann, 2006, or Gowrisankaran and Rysman, 2012) or supply side
dynamics (such as Jeziorski, 2014). These models have not been used in policy work
because of their greater data requirement, the time it takes to get a working version,
and because empirical estimates of these models are often not as robust as the simpler
models. However, looking forward as the profession’s understanding of these models
increases, better computational methods are developed and more detailed data, such
as consumer-level data, becomes available we could see the methods used in practice
get closer to the frontier of research.

21 See for example the decisions in FTC v. ProMedica Health Sys., Inc., 2011-1 Trade Cas. (CCH) 77,395
(N.D. Ohio Mar. 29, 2011) and FTC v. OSF Healthcare Sys., 852 F.Supp.2d 1069, 1084 (N.D. Ill. 2012).
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4 Nutrition policy
Nutrition policy is a much newer area of activity, and one in which there is currently
only a limited formal role for economics or quantitative marketing. The impact of
economics on policy in this area to date has largely been to quantify the costs of
public health interventions or provide cost benefit analysis. However, both ex post
analysis, where we aim to measure the impact of an observed intervention, and ex ante
analysis, where we aim to identify structural parameters that we can use to compute
counterfactuals of situations that we have not observed, have important contributions
to make to our understanding of the impact of policy interventions that aim to address
problems associated with nutrition. As with antitrust analysis, key to understanding
the effects of most policy interventions are empirical estimates of consumers demand
behavior and understanding of how firms might strategically respond.

In this section we first discuss what are the general objectives of nutrition policy
and why quantitative market research has a contribution to make. We focus on nutri-
tion policy in developed countries, nutrition policy in developing countries is often
of a different nature, and is a place where economists have played a more significant
role. We then discuss three active policy areas – nutrient based taxes, restrictions on
advertising, and front of package nutrition labeling.22 We use these to illustrate some
of the general points raised above, and some of the ways that quantitative research
has and could make important contributions to our understanding of the effects of
public policy.

4.1 Objectives of nutrition policy
What is nutrition policy and what is it trying to achieve?23 There are many indicators
that people are making poor food choices from a nutritional perspective. Obesity and
the rise in diet-related disease is a major public policy issue; according to the World
Health Organization (WHO) worldwide obesity has more than doubled since 1980,
most of the world’s population now live in countries where overweight and obesity
kills more people than underweight. WHO estimates that 42 million children under
the age of 5 were overweight or obese in 2013. Quality-adjusted life years lost due
to obesity in U.S. adults more than doubled from 1993 to 2008 (Jia and Lubetkin,
2010). The concern arises not only over poor food choices, but also regarding other
potentially poor lifestyle choices over smoking, levels of physical activity, and alco-
hol consumption.

22 There are many other policies and research areas that we could discuss but have chosen not to; one
example is work by Allcott et al. (2018a) and Handbury et al. (2015) who use household-level marketing
data (from Nielsen) to analyze the roles of supply (i.e. availability and prices) and demand (i.e. consumer
preferences) in the nutrition-income gap observed in the US. These analyses have been heavily cited in
the popular press and will likely inform future policy over “food desert”, i.e. whether restricted supply
plays an important role in determining the nutritional quality of particularly poorer households shopping
baskets.
23 This section draws heavily on Griffith et al. (2017b).
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There is widespread concern that excess sugar consumption in particular is con-
tributing not only to growing rates of obesity, but also to other diet-related diseases,
including diabetes, cancers, and heart disease, and that excess sugar consumption
is particularly detrimental for children.24 There is also evidence that poor nutrition,
particularly early in life, leads to poor later life outcomes.25

This evidence has led to a deafening call for policy intervention26 based on the
idea that such behaviors create “externalities”, costs that fall on others as a result of
excess consumption, in the form of public health care costs, lost productivity, etc., and
“internalities”, where excess consumption imposes costs on the person themselves in
future that they do not account for at the time of consumption.27

A report by McKinsey Global Institute (Dobbs et al., 2014) estimates that glob-
ally obesity has roughly the same economic impact as smoking or armed conflict.
They document 74 different policies that have been implemented to target obesity,
including policies focused on changing food choices, on promoting exercise, on im-
proving the balance between food and exercise, and other policies such as surgery
or medication. In this chapter, we focus on policies that target the food and drink in-
dustry, including taxes, restrictions to advertising, and regulation over labeling food
and drink products, as these are areas in which we think that quantitative marketing
clearly has a lot to contribute.

These policies are aimed at getting people to make better choices from a nutri-
tional perspective over the foods they purchase and eat. There is not clear evidence
about why people are making inappropriate choices (or indeed whether the choices
are suboptimal from a welfare perspective). Maybe consumers are optimally trading
off the benefits from consumption against the health costs. Or if not, is it because
consumers are poorly informed about the nutritional composition of specific foods
products? Do consumers not understand the implications of poor nutrition? Do con-
sumers lack self-control (discount the future consequences of excess consumption
at “too high” of a rate)? Do firms exploit these characteristics through advertising,
obfuscation, and other means? There is a growing theoretical literature that suggests
that all of these factors might be important.

Individuals may have imperfect information about what a healthy diet looks like,
or about the future health costs of eating unhealthy foods. A number of papers show
that there is a strong correlation between education and nutritional choices, which
is loosely suggestive of information related issues (for example, Cutler and Lleras-
Muney, 2010). Eating a healthy diet requires a balance of food types, and both what
are the most nutritious foods and what are the consequences of a nutrient poor diet
vary across individuals in complex ways related to genetics and lifestyle choices. It

24 See, for example, WHO (2015), Azais-Braesco et al. (2017), Nielsen and Popkin (2004).
25 See, for example, Belot and James (2011) and Glewwe et al. (2001).
26 CDC (2016), WHO (1990), Dobbs et al. (2014).
27 Gruber and Koszegi (2004), O’Donoghue and Rabin (2006), Haavio and Kotakorpi (2011), Allcott et
al. (2014).
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is likely that most people, and in particular children, do not fully understand the im-
plications of poor decisions, and so might be easily influenced to make poor choices.

Consumers might not be consistent in the food choices that they make at different
points in time, for example, preferring healthy foods when they are deciding the menu
for future consumption but preferring unhealthy foods when choosing for immediate
consumption. The marketing and economics literatures have incorporated some of the
ideas from the psychology literature that capture this behavior. There are a large num-
ber of behavioral models of consumer choice; Della Vigna (2009) groups these into
three broad categories: (i) models of non-standard preferences, for example, where
the utility function is not time consistent; (ii) models of non-standard beliefs, for ex-
ample, where consumers are incorrect in their predictions about the probability of
future events; and (iii) models of non-standard decision-making, for example, where
consumers use some simple rule of thumb rather than engage in maximizing behav-
ior. An important feature of many of these models is that they result in consumers
imposing costs on themselves in future that are not fully taken into account at the
point of choice.

Models of time inconsistency28 capture the idea that some individuals suffer from
self-control problems, i.e. they value utility today more than utility tomorrow. This
leads people to exhibit self-control problems; when asked today they would not want
to eat a chocolate bar tomorrow, but when tomorrow arrives they decide to eat the
chocolate bar. For example, Read and van Leeuwen (1998) ask participants in a study
to make advance choices between healthy and unhealthy snacks to eat in a week’s
time and then again asked them to choose at the time of consumption. They found
that participants were dynamically inconsistent: they chose far more unhealthy snacks
for immediate choice than for advance choice. Milkman et al. (2010) also provide
evidence of this type of behavior in a study of on-line grocery purchases that finds
that as the delay between order completion and delivery increases grocery customers
spend more on products like vegetables and less on products like ice cream. Sadoff
et al. (2015) observe considerable dynamic inconsistency in food choice in a within
grocery store experiment.

Other models that are relevant for understanding food purchases include those in
which people incorrectly and systematically expect their future preferences to be the
same or close to their present preferences (see Loewenstein et al., 2003). Gilbert et
al. (2002) showed that a set of grocery shoppers who were randomly given a muffin
prior to shopping (thereby satisfying their hunger) make fewer unplanned purchases
than a control group who were not given a muffin. Read and van Leeuwen (1998)
found evidence that making decisions while hungry leads to a higher likelihood of
choosing an unhealthy option. They asked office workers to choose a healthy or an
unhealthy snack to be delivered a week later (in the late afternoon). Workers were
asked to make this decision either when they were likely to be hungry (in the late
afternoon) or when they were satiated (after lunch). In the first group, 78 percent
chose an unhealthy snack, compared to 42 percent in the second group.

28 Strotz (1955), Laibson (1997), O’Donoghue and Rabin (2003, 2006).
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The theoretical literature has been influential in policy, and given the level of
concern and advocacy it is clear that this will continue to be an active area for policy.
Well designed policy should be informed by an understanding of how markets work.
Parts of the public health community argue that the private sector is to blame for
the current state of affairs (in particular the tobacco, alcohol, and processed food
industries), and that industry should therefore play no role in finding the solution (see,
e.g., Moodie et al., 2013). It is in the interests of policy makers, firms, consumers,
and all market participants that policies are efficient and effective. Policy made in the
absence of an understanding of how markets work risk being ineffective and leading
to unintended consequences.

The quantitative marketing (and economics) literatures potentially have a lot to
contribute. In order to quantify the effect of specific nutrient taxes we need to have
well identified demand models that will allow us to understand how consumers will
respond to changes in prices. Will some consumers respond more than others? Are
the consumers that respond the ones that the policy is seeking to target, i.e. those that
have the highest internalities or externalities? We also need to understand the supply
side of the market – how manufacturers and retailers will respond to the introduction
of a tax – because this will determine the incidence of the tax. It will allow us to
quantify by how much prices of each product will increase, and potentially whether
firms will respond in other ways, for example, by withdrawing products from the
market or introducing new products.

When conducting either ex post or ex ante analysis it is important to remember
the reasons for policy interventions, and to ensure that these are appropriately re-
flected in the methods that we use to study the impact of the policy. For example,
if the rationale for introducing regulations that require front of package labeling is
that we believe that consumers do not have complete information about the nutri-
tional content of the products that they are choosing between, then it probably does
not make sense to study the impact of the policy in a model where we assume that
consumers have complete information. The rationales for policy intervention in the
area of nutrition are various, but are based largely on models of consumer decision
making in the absence of complete information or where some consumers have some
type of cognitive limitation, so fail to use all of the information that they have, e.g.
they do not fully weight the potential future consequences of consumption, or they
do not take the time to read the back of package label.

Modern methods for estimating demand allow us to study consumer behavior,
and to understand how a particular policy intervention will change the incentives of
consumers to purchase different products, in a robust way while remaining reason-
ably agnostic about the exact way that consumer behavior departs from the standard
full information and fully rational model (subject to all the standard caveats about
identification and external validity). However, to make statements about welfare gen-
erally requires that we are much more specific about the precise model of consumer
behavior and about functional forms. Similarly, to make predictions about firm be-
havior we typically need to make additional assumptions about the nature of strategic
interactions between firms.
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4.2 Nutrient taxes
One popular policy instrument is taxation, which aims to increase prices and change
relative prices of less nutritious products relative to more nutritious ones. Such cor-
rective taxes have long been used to address excess consumption of alcohol, tobacco,
and other “sin” goods that arises because consumers do not take account of exter-
nalities (see Pigou, 1920, and Diamond, 1973). They are popular because they also
typically raise tax revenue. More recently they have been advocated as a way to
correct internalities, where consumption today imposes costs on the individual them-
selves in the future that the individual does not take account of at the time that they
make the consumption decision. Corrective taxes have the potential to improve wel-
fare by correcting consumption that generates internalities. The optimal design of
such taxes involves trading off the welfare gains of reducing externalities or internal-
ities, with the welfare losses from a reduction in consumer surplus due to the tax.29

A common criticism of excise style taxes is that they are regressive; the poor typically
spend a higher share of their income on the taxed good, and so bear a disproportional
share of the burden of the tax.30 However, if the tax plays the role of correcting an
internality, then the distributional analysis is more complicated; if low income con-
sumers also save more from averted internalities this may overturn the regressivity
of the traditional economic burden of taxation (Gruber and Koszegi, 2004). These
redistributive concerns become more subtle when income transfers are considered.31

Nutrient taxes of various forms have been introduced in many countries with
mixed success. Alcohol taxes exist in most countries. Taxes on soda or sugar-
sweetened beverages have been introduced in a number of US localities.32 Early
ex-post analysis to measure the immediate effect of these policies suggest that the
taxes in Mexico (Colchero et al., 2015) and Berkeley (Falbe et al., 2016) have led
to reductions in consumption. Bollinger and Sexton (2017) find similar though more
modest effects for the Berkeley tax reform, due to the very limited pass-through.
Other policies have met with less success. For example, Denmark introduced a tax
on foods that are high in saturated tax in 2011, but abolished the tax just over a
year later over concerns that the tax was having little impact on consumption and
was putting jobs at risk, as many of the products that were affected by the tax were
produced in Denmark.

Key to the design of effective tax policy is an understanding of how manufacturers
and retailers are likely to respond to a tax, in terms of pricing and potentially other
strategic decisions (see e.g. Draganska et al., 2009), and how changes in prices (and
other strategic variables) will affect consumption choices over food and drink prod-
ucts. A number of papers in the public health literature that have studied the impact

29 See, for instance, Gruber and Koszegi (2004), O’Donoghue and Rabin (2006), Haavio and Kotakorpi
(2011), Allcott et al. (2014), and Griffith et al. (2017b, 2017c).
30 For instance, see Senator Sanders op-ed on the Philadelphia soda tax (Sanders, 2016).
31 See e.g. Lockwood and Taubinsky (2017), Allcott et al. (2015), Allcott et al. (2018b, 2018c).
32 Including Berkeley, Oakland, San Francisco, Boulder, Philadelphia, and others, in France in 2012,
Mexico in 2013, and in the UK in 2016.
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of sugar taxes have been influential in the policy debate and have relied on demand
models that make restrictive functional form assumptions and where identification
arguments are questionable.33

Modern methods in demand estimation and the availability of scanner data such as
Nielsen Homescan and Kantar Worldpanel provide the opportunity to improve sub-
stantially on this work. Scanner data provides a rich resource that is only beginning
to be exploited for public policy analysis. The advantages of these data over existing
standard data resources that are used for the analysis of public policy include that
they are typically longitudinal, they are at the transaction level, and they contain well
measured prices and product characteristics. In particular, being able to study demand
at the individual product level, instead of at the product category level (which is more
typical in public policy work and in standard consumption panels) is important when
studying policy interventions such as nutrient taxes. For example, to account for how
people switch between the large numbers of disaggregate products in markets such as
alcohol and many food markets, it is important because policies can affect products
differently and products have different nutritional characteristics (see discussion in
Griffith and O’Connell, 2009).

There are also disadvantages of these data for studying nutrition. Most impor-
tantly, the data record purchases and not consumption, although they can be over-
stated, because while the ultimate aim of policy is to reduce consumption, policies
such as taxes (as well as advertising restrictions and labeling) aim to change purchase
behavior in the first instance. In addition, while individual transaction level data has
advantages, it does not solve the fundamental identification problem, which is a key
ingredient in identifying the shape of demand. One important identification issue is
being able to isolate the impact of changes in prices on consumer demand from other
potentially confounding factors – shocks to demand are likely to be correlated with
prices.34

Another issue on which there is less empirical evidence is how to measure in-
ternalities – the difference between the consequences that people account for when
making food choice and those that they do not account for. To set optimal nutrition
taxes we would need these precisely, though if we know that they are positive, and
have information on how they vary across the population, we might be confident that
a particular tax is welfare improving, even if not necessarily optimal.35

4.2.1 The effects of taxes
What do we know about the effects of taxes on price and ultimately on consumer
choices and welfare? There are some recent contributions using modern IO methods

33 See, for example, Briggs et al. (2013), Brennan et al. (2014), Purshouse et al. (2010), Brownell et al.
(2009).
34 Berry (1994), Nevo (2011), Berry and Haile (2010).
35 Several papers discuss the bias that might arise due to mis measuring internalities in the context
of setting taxes, including, Mullainathan et al. (2012), Bernheim and Rangel (2009), and Handel and
Schwartzstein (2018), and Allcott et al. (2015) in the context of setting taxes.
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to carry out ex ante analysis of the impact of nutrient taxes using scanner data. For
example, Wang (2015) studies the impact of a soda tax and shows the importance of
accounting for the dynamics in demand that arise through stockpiling. Patel (2012)
and Dubois et al. (2017) show the importance of allowing for rich consumer hetero-
geneity in preferences and responsiveness. Dubois et al. (2017) conduct an ex ante
analysis of the introduction of soda taxes in the UK, and the results suggest that a
soda tax would be effective at targeting young people who consume a lot of soda,
but would not be so effect at targeting older consumers who drink large amounts of
soda, because they are not very sensitive to price changes. Understanding better who
responds to taxes, how they respond, how firms respond, and how all this varies in
different contexts are important ingredients for better policy making. Other work has
shown that it can be important to consider not just a single food category, but to con-
sider possible interactions across food groups, for example, if taxing sugar in soda
led consumers to substitute to sugar in other forms (Dubois et al., 2014; Harding and
Lovenheim, 2017).

These ex ante studies are useful because we can consider the likely impact of
policies that have not yet been introduced, we can study whether they target the right
part of the population, and we can study the welfare implications of policy reforms.
However, policy makers often find the assumptions that are required unpalatable, and
in order for work in this vein to have a policy influence it is important to be able
to articulate well the restrictiveness, or not, of the structural assumption. See the
discussion in Section 3.3.1 regarding the Aetna-Humana merger and the importance
of ensuring that a model is based on market realities, relates to simple statistics, and
the conclusions need to be robust in order to be convincing to policy decision makers.

In some cases we can combine the advantages of ex post reduced form strategies,
in particular that they are more transparent and so more palatable to the lay person
and often rely on more easily explained and more credible identification strategies,
with the ability of structural models to make statements about counterfactual situa-
tions and about welfare. The “sufficient statistics” approach, has been widely applied
in public economics.36 The basic idea is this, in order to answer some important pol-
icy relevant questions we do not need a full structural model, all we need to know
is a sufficient statistic. If we can derive a formula for the welfare consequences of
policies that are functions of objects (such as elasticities) that we can estimate from
ex post analysis, then these might be sufficient for us to say whether welfare will be
increased or decreased if we undertook some counterfactual reform, under some as-
sumptions. For example, under the assumptions of the Mirrlees (1971) model we can
make inference about the optimal progressive income tax schedule from labor supply
elasticities (Saez, 2001). This can be a powerful result and empirical work can make
two important contributions. First, ex post studies can provide robust evidence on
the sufficient statistics of interest. Second, ex ante studies can help us to understand
whether the assumptions required to implement the sufficient statistics approach are

36 See Chetty (2009), Saez (2001), Gruber and Saez (2002), Jacobsen et al. (2016).
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valid. To our knowledge these insights and methods have not been widely applied to
inform the setting of taxes on alcohol, soda, and other nutrient related taxes.

4.2.2 Estimating pass-though
We can use standard demand methods in order to undertake ex ante analysis of the
likely impact of a nutrient tax – we can estimate demand, assume supply behavior,
specify the first-order conditions, invert these to recover marginal cost, and then do
counterfactual analysis with and without the taxes (or at different tax rates).

When undertaking ex ante analysis the functional form assumption on demand
can be particularly important. The effects of a tax on prices will depend on the shape
of the market level demand curve, and on the supply-side and how much of the tax
firms choose to pass-through to consumers by raising prices. It will also depend on
whether firms respond in other ways, such as entering or exiting the market, refor-
mulating products or changing other strategies, which we will not discuss here.

One general point that a number of papers have highlighted is that, in addition to
the usual endogeneity concerns, the curvature of market demand is a crucial determi-
nant of pass-through of cost shocks and taxes to consumer prices.37 For example, in
the case of a single product monopolist with constant marginal costs, pass-through of
a cost shock will be incomplete if and only if the monopolist faces a demand curve
that is log-concave. Let the demand curve be q(p) and constant marginal cost be c;
optimization implies q +p(dq/dp) = c(dq/dp). Differentiating with respect to cost
and substituting yields pass-through as

dp

dc
= 1

2 − q
d2q/dp2

(dq/dp)2

= 1

1 −
(

d2 ln(q)

dp2

)(
q

(dq/dp)

)2
. (4.1)

This expression shows that pass-through will be incomplete (dp/dc < 1) if and only
if demand is log-concave (d2 ln(q)/dp2 < 0); if we restrict market demand to be log-
concave then this rules out pass-through of more than 100% by assumption. More
generally, assuming a particular degree of concavity or convexity of log demand will
place strong restrictions on the possible range of pass-through even when it does not
exactly imply under or over-shifting. In the mixed logit demand model the functional
form of indirect utility and the heterogeneity that is allowed will be an important
determinant of the curvature of the log of market demand, and therefore on pass-
through.

Griffith et al. (2017a) discuss this and show its empirical relevance in the context
of studying the impact of a fat tax on demand38; this discussion draws heavily on that
paper. Consider a consumer with income y. The consumer makes a discrete choice
from j ∈ {0,1, . . . , J }. Denote price pj . Each product has an associated vector of
observable product characteristics xj and an unobservable characteristic εj . There is

37 Bulow and Pfleider (1983), Seade (1985), Anderson (2001), Weyl and Fabinger (2013).
38 Khan et al. (2015) also conduct an ex ante study of the likely impact of a fat tax.
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a vector of parameters θ , some of which may be random coefficients. Assume that
the consumer’s indirect utility (conditional on purchasing j and spending y − pj on
the outside good) is given by:

U(y − pj ,xj) + εj . (4.2)

We assume that U(y − pj ,xj) + εj satisfies the properties of an indirect utility
function (it is non-increasing in prices, non-decreasing in grocery budget, homoge-
neous of degree zero in all prices and grocery budget, quasi-convex in prices, and
continuous in prices and grocery budget); consumer theory does not impose further
restrictions on how y − pj enters conditional utility. We assume that εj is indepen-
dent and identically distributed across alternatives and drawn from a type I extreme
value distribution, so the probability that the consumer selects option j is given by:

Pj = exp(U(y − pj ,xj))∑
k∈{0,...,J } exp(U(y − pk,xk))

. (4.3)

If we assume that utility is linear in y − pj :

U(y − pj ,xj) = α(y − pj ) + g(xj), (4.4)

which means that the marginal utility of income (y) is constant and importantly, when
comparisons are made across options y differences out of the model so that by as-
sumption an increase in a consumer’s income does not impact on demand for the
inside products j > 0. To capture the fact that consumers with different incomes are
observed to make systematically different choices it is common to include y in the
model as a “preference shifter” (see, inter alia, Nevo, 2001; Berry et al., 2004; Villas
Boas, 2007; and many other papers). For example, the parameter α can be allowed to
vary linearly across consumers with y:

α = α0 + α1y + ν, (4.5)

where ν is a random coefficient. This “preference shifter” model allows researchers
to capture, in a reduced form way, the empirical fact that spending patterns vary
cross-sectionally with income. However, it rules out income effects at the individual
level and is ad hoc in that consumer theory does not provide a theoretical explanation
for why preferences should shift with y.

Papers that allow y − pj to enter non-linearly include Berry et al. (1995),
Goldberg (1995), and Petrin (2002). These papers consider demand for large bud-
get share product categories (automobiles and mini-vans) and specify:

U(y − pj ,xj) = α ln(y − pj ) + g(xj), (4.6)

the marginal utility of income is given by α
y−pj

and is therefore inversely proportion
to y − pj . This specification implies that households with higher income are less
price sensitive.
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Consider the demand curve for a product in the market. Let each consumer be
indexed by income and a vector of parameters, (y, θ). Normalizing the size of the
market to one, the market demand curve for option j is:

qj (p) =
∫

Pj (y, θ)g(y, θ)dydθ, (4.7)

where Pj (y, θ) is the individual purchase probability given in Eq. (4.3) and g(y, θ)

is the joint density over the elements of (y, θ).
The second derivative of the log of market demand with respect to price is given

by:

∂2 lnqj

∂p2
j

=
∫
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qj
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∂p2
j

g(y, θ)dydθ

+
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qj

(
∂ lnPj (y, θ)

∂pj

)2
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−
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g(y, θ)dydθ

)2
]

. (4.8)

The curvature of this depends on: (i) the weighted average of the second deriva-
tives of log individual demand, which is negative if individual level demand is log-
concave, and (ii) the weighted variance of the slope of log individual level demand,
which is non-negative and is positive when there is heterogeneity in individual de-
mands. Log demand will be concave if individual demand is log-concave and if the
cross-sectional variance of the slope of log demand is not too big. It will be convex if
individual log demand is convex or if the variance term is large enough in magnitude.

If we assume that utility is linear in y −pj , i.e. Eq. (4.4), then
∂2 ln qj

∂p2
j

collapses to

the second derivative of the log of individual level demand:

∂2 lnqj

∂p2
j

=∂2 lnPj

∂p2
j

= −α2Pj (1 − Pj ) < 0,

and curvature is then fully determined by the marginal utility of income parameter,
α, and the market share. Both individual and market demand are restricted to be
log-concave.

If we allow for heterogeneity in α then individual demand is still restricted to be
log-concave, but the market demand curve could be log-convex or log-concave in
some regions and log-convex in others, depending on the weighting of consumers.

If we allow y − pj to enter utility in a flexible nonlinear way then this allows
flexibility in both individual level and market demand. In particular, individual level
demand will not be constrained to be log-concave. The second derivative of the log
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of consumer demand for option j with respect to its own price is given by:

∂2 lnPj

∂p2
j

= (1 − Pj )

[
∂2U(y − pj ,xj)

∂(y − pj )2
−

(
∂U(y − pj ,xj)

∂(y − pj )

)2

Pj

]
. (4.9)

The degree of log-concavity (or convexity) is determined by the shape of the func-
tion U , and therefore the flexibility of the curvature of individual demand depends
on the flexibility of the function U . Therefore the specification is crucial to study
pass-through.

There is a highly related literature in marketing that has analyzed the rate at which
promotions are passed through by retailers to the final consumer.39

4.3 Restrictions to advertising
Another popular policy is restrictions to advertising. The aim of policies that re-
strict the advertising of specific foods is to lower consumption, as is the case with
widespread restrictions to advertising of alcohol and tobacco products. This is in con-
trast to regulation of advertising in some other markets where the aim is consumer
protection or information provision (for example, the advertising of pharmaceuti-
cals). The World Health Organization (WHO, 2010) has advocated restrictions on
advertising of some foods, and recommended that the “overall policy objective [of
an advertising ban] should be to reduce both the exposure of children to, and the
power of, marketing of foods high in saturated fats, trans-fatty acids, free sugars, or
salt.” The medical literature has called for restrictions on advertising on the basis of
claims that advertising is especially effective among children (Gortmaker et al., 2011;
National Academies, 2006; and Cairns et al., 2009). Many countries ban advertising
of junk foods to children, with the exception of the US, which to date relies on volun-
tary restraints. For example, the UK bans advertising of foods that are high in fat, salt
or sugar (HFSS) during children’s programming (TV shows for which the primary
audience is under 16), and is extending this to digital and other platforms.

What impact does a ban on advertising have on consumption, and who will it
effect? How are junk foods defined and can firms game the system? These are impor-
tant questions for the effective design of policy, and efficient and effective regulation
is generally preferable to firms and consumers when compared to inefficient and
ineffective regulation. Designing effective policy relies on understanding not only
whether a policy works, but why it works and who it works on. Both ex post and ex
ante analysis have a key role to play here.

4.3.1 The mechanisms by which advertising might affect demand
Advertising can affect consumer choice behavior in a number of ways. Bagwell
(2007) surveys the large literature on the mechanism through which advertising af-

39 See, for instance, Tyagi (1999); Sudhir (2001); Moorthy (2005); Besanko et al. (2005).
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fects consumer choice, and conveniently distinguishes between the persuasive, char-
acteristic, and informative advertising traditions. It is possible to model the effects of
restrictions to advertising on choice while remaining reasonably agnostic about the
mechanisms through which advertising works, though see discussion below about
important functional form considerations. However, in order to make welfare state-
ments we typically have to take a stance on which of these mechanisms is dominant.
For example, the welfare consequences of restricting advertising differ considerable
if we take the view that advertising is a characteristic that consumers value compared
to if advertising distorts consumers’ decision making. If it is viewed as a product
characteristic that consumers intrinsically value, as in Becker and Murphy (1993),
then banning it will necessarily make consumers worse off; if it is persuasive (as in
Dixit and Norman, 1978) then banning it will necessarily make consumers better off.

The early literature on advertising focused on its persuasive nature,40 where the
purpose of advertising is to change consumer tastes. The behavioral economics and
neuro-economics literatures have focused on the mechanisms by which advertising
affects consumer decision making. Gabaix and Laibson (2006) consider models in
which firms might try to shroud negative attributes of their products, while McClure
et al. (2004) and Bernheim and Rangel (2004, 2005) consider the ways that adver-
tising might affect the mental processes that consumers use when taking decisions
(for example, causing a shift from the use of deliberative systems to the affective sys-
tems that respond more to emotional cues). Rao and Wang (2017) and Jin and Leslie
(2003) highlight firms’ misleading or selective advertising respectively, the impact
these can have on consumers, and why the role of the regulator is particularly im-
portant in such settings. Rao and Wang (2017) also examine consumer heterogeneity
in detail using scanner data (a point relevant to this Handbook) and find that expo-
sure of firms’ deceptive activities primarily affects newcomers rather than existing
consumers.

Becker and Murphy (1993) and Stigler and Becker (1977) consider advertising
much as any other product characteristic as something that consumers may like or
dislike, and advertising might act as a complement to other goods or characteristics
that enter the utility function.

Advertising can also provide information to consumers – about the quality or
characteristics of a product (Stigler, 1961 and Nelson, 1995), product price (Milyo
and Waldfogel, 1999), or about the existence and availability of products (Goeree,
2008; Ackerberg, 2001, 2003). Firms may also have incentives to limit the informa-
tive content of adverts even when consumers are imperfectly informed (Anderson
and Renault, 2006 and Spiegler, 2006), or provide false advertising (Rao and Wang,
2017).

4.3.2 Empirically estimating the impact of advertising
In order to quantify the effects of restrictions on advertising of particular (unhealthy)
food we need to have a well identified model of consumer demand in which adver-

40 Marshall (1921), Braithwaite (1928), Robinson (1933), Kaldor (1950), and Dixit and Norman (1978).
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tising enters in a suitably flexible way. We also need to understand how firms will
respond to the restrictions, for example, do they charge different prices, reformulate
products, or change their behavior in other ways?

Advertising of a brand might increase purchases of that brand by drawing new
customers into the category, or it might largely act to shift purchases from a rival
brand. These have different implications for consumption, and the effectiveness of
restrictions to advertising will depend crucially on which of these effects dominate.

Identifying the causal impact of advertising on demand can be challenging (see,
for example, Lewis and Rao, 2015). Standard approaches to estimating demand in
differentiated product markets impose that cross-price elasticities are positive, i.e.
they do not allow products to be complements (recent exceptions include Thomassen
et al. (2017) and work in the AT&T-DirecTV example discussed in Section 3.3.2). In
many situations, for example, when we are modeling choice between a small number
of branded products (think Coke and Pepsi) this seems like a reasonable assump-
tion. However, sign restrictions on cross-advertising elasticities are not theoretically
founded (advertising might tilt the demand curve or change the marginal rate of sub-
stitution between product characteristics, see e.g. Johnson and Myatt, 2006). Brand
advertising may be predatory, in which case its effect is to steal market share of ri-
val products, or it might be cooperative, so that an increase in the advertising of one
product increases demand for other products, and there is a large literature show-
ing empirical support for these effects across many product categories. For example,
Rojas and Peterson (2008) find that advertising increases aggregate demand for beer;
while other papers show that regulating or banning advertising has led to more con-
centration (Eckard, 1991, for cigarettes; Sass and Saurman, 1995, for beer; Motta,
2007, surveys numerous other studies) and in the case of partial ban in the cigarette
industry, more advertising (Qi, 2013). Shapiro (2018c) finds that television advertis-
ing of prescription antidepressants exhibits significant positive spillovers on rivals’
demand. Dhar and Baylis (2011) find that a ban on fast-food advertising in Quebec
led to substantial reductions in fast-food consumption.

In order to allow for the possibility that advertising could be predatory, cooper-
ative or some combination it is important to flexibly including both own brand and
competitor advertising in the consumer’s decision utility. Dubois et al. (2018) provide
a discussion of this point and empirical estimates for a specific market; our discussion
here borrows heavily from them.

Consider a model in which consumers i choose between products j = 1, . . . , J .
Choice occasions are indexed t . Consumer i’s exposure to the advertising of product
j is denoted aijt . Denote the consumer’s payoff:

vij t =
[
λiaij t + α2iaij tpjt + ρi

(∑
l �=j

ailt

)]
+ α1ipjt + ψ1ixj + εij t (4.10)

where pjt is product price, xj are other observed product characteristics, and εij t is
an i.i.d. shock drawn from a type I extreme value distribution.

The terms in square brackets captures the impact of advertising on the payoff
function and incorporates enough flexibility to allow for the possibility that advertis-
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ing is predatory (stealing market share from competitors) or cooperative (increasing
market share of competitors); that advertising leads to market expansion or contrac-
tion; and that advertising may tilt the demand curve or change the marginal rate of
substitution between product characteristics.

Own advertising enters directly in levels; the coefficient λi captures the extent
to which differential time series exposure to own advertising affects the valuation or
weight the consumer places on the unobserved brand effect. Own advertising also
potentially interacts with price, the coefficient α2i allows the marginal effect of price
on the payoff function to shift with own advertising (as in Erdem et al., 2008). The
coefficient ρi captures the extent to which time variation in competitor advertising
affects the valuation or weight the consumer places on the unobserved brand ef-
fect.

Denote the payoff to the outside option:

v̄i0t = vi0t + εi0t .

The probability that consumer i buys product j at time t is:

sij (ait ,pt) = exp
(
vij t

)
1 + exp(vi0t ) + ∑J

j ′=1 exp
(
vij ′t

) . (4.11)

What is the effects of advertising on consumer level demands? The marginal
impact of a change in advertising of one product on the individual level choice prob-
abilities is given by:

∂sij t

∂aij t

= sij t

[
λi + α2ipjt − ρi(1 − si0t )

]
∂sij ′t
∂aij t

= sij ′t [ρisi0t ] for j ′ �= (0, j)

∂si0t

∂aij t

= −si0t [ρi(1 − si0t )] .

If advertising of one product did not directly enter the payoff of other products
(imposing ρi = 0), then we require

(
λi + α2ipjt

)
> 0 for advertising to have a posi-

tive own effect (so ∂sij t /∂aib(j)t > 0). In this case advertising would necessarily be
predatory, stealing market share from competitor products (∂sij ′t /∂aib(j)t < 0) and it
would necessarily lead to market expansion (∂si0t /∂aib(j)t < 0). By including com-
petitor advertising in the payoff function we allow for the possibility that, regardless
of the sign of own demand advertising effects, advertising may be predatory or coop-
erative and it may lead to market expansion or contraction (i.e. we do not constrain
the signs of ∂sij ′t /∂aib(j)t or ∂si0t /∂aib(j)t ).

Allowing advertising to interact with the consumer’s responsiveness to price and
the nutrient characteristic allows advertising to have a direct effect on consumer level
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price elasticities. The consumer level price elasticities are, for any j �= (0):

∂ ln sij t

∂ lnpjt

= (
α1i + α2iaij t

)
(1 − sij t )pjt

∂ ln sij ′t
∂ lnpjt

= − (
α1i + α2iaij t

)
sij tpjt for j ′ �= j.

This allows advertising to impact consumer level price elasticities in a flexible way,
through its impact on choice probabilities and through its impact on the marginal
effect on the payoff function of price, captured by α2i .

Incorporating advertising into a demand model also raises additional identifica-
tion challenges. Firms target advertising to specific consumers at specific times, and
these might be correlated with the unobserved demand shocks. The increased access
to big data on consumer behavior and on advertising is useful, but it is not a silver
bullet, we still need to be careful about where the exogenous variation in exposure
to advertising is coming from that allows us to identify the ceteris paribus effects of
advertising.

One approach to identification uses field experiments, as in Anderson and
Simester (2013) and Sahni (2016). Sahni (2016) for example shows that adverts
placed on a restaurant search website were found to increase sales of non-advertised
restaurants. These provide very useful small scale studies with clear identification,
however we do need to worry about external validity. Another approach is to use an
IV strategy, as in Hartmann and Klapper (2017), Sinkinson and Starc (2017), and
Dubois et al. (2018).

In addition there are dynamic considerations. Advertising affects consumers
choices today, but also potentially in the future, introducing the possibility that when
firms choose their advertising strategies they play a dynamic game. Solving such a
game entails specifying precisely the details of firms’ dynamic problem and of the
equilibrium concept that prevails in the market (Dube et al., 2005). This considerably
complicates studying supply side responses.

A number of papers have shown that if advertising is primarily rivalrous, then
firms are likely to advertise beyond the joint profit-maximizing level, largely cancel-
ing each other out in their efforts.41 In contrast, if advertising is primarily expansion-
ary, then there is less advertising than the joint profit-maximizing level, which raises
the possibility that restrictions on advertising are welfare improving and that (some)
firms might gain as well.

One effect that advertising has on consumer demand is to lower consumers’ sen-
sitivity to price. Banning advertising therefore leads to tougher price competition.
Dubois et al. (2018) show that banning advertising on potato chips would lead to the
(quantity weighted) average price in the market falling by 4%. This is important for
understanding the impacts of the policy. While standard economic measures of wel-

41 von der Fehr and Stevik (1998), Bloch and Manceau (1999), Netter (1982), and Buxton et al. (1984).
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fare improve, consumer surplus rises because prices are lower, and profits do not fall
by enough to compensate that, in fact quantity is likely to increase slightly.

Understanding how manufacturers and retailers are likely to respond to restric-
tions to advertising is key and a difficult task. One policy design issue in restricting
advertising of junk foods is the definition of what is a junk food. The importance
of this is illustrated in McDonald’s adverts in Christmas 2017. The UK restrictions
do not allow McDonalds to advertise their standard products during Children’s TV
programs because of their nutritional characteristics. To circumvent this McDon-
ald’s released an advert that featured carrots sticks (for the reindeer) see https://
www.youtube.com/watch?v=XZ2PenyNRjE. Other ways in which firms can circum-
vent the regulations is by advertising similarly branded products or through product
reformulation.

4.4 Labeling
There is a lot of legislation around front of package labeling and there have been
many reforms in the US, UK, and other countries (see reviews in Cowburn and Stock-
ley, 2005 and Heike and Taylor, 2013). In general the aim of nutritional labels is to
provide information to consumers and to make the nutritional content more salient.
Other policies, such as taxation, can also increase the salience of characteristics (see
for example, Chetty et al., 2009).

When considering whether labeling is effective we need to consider what the pol-
icy is aiming to achieve. The impact of labeling on choices and demand will depend
on what information consumers had in the absence of labeling, and how their expecta-
tions were formed prior to labeling. If consumers have a systematic misunderstanding
of the composition of specific food products, or if increased salience is the key ef-
fect of labeling, then introducing labels should shift demand. However, if consumers
have on average correct perceptions about the ingredients in food, and there is just
noise around that, then we would expect labeling to have different effects, for exam-
ple, compressing the estimated distribution of preferences for the characteristic that
is labeled.

However, if the problem is that consumers have cognitive constraints in their abil-
ity to process information, or if they lack self-control, then labeling might be less
effective. One interesting question is whether labels have direct effects in terms of
inducing guilt or other utility-relevant emotions. Most of the literature focuses on
the impact of introducing labels on quantity demanded, but these quantity effects are
of course not welfare effects. Several papers make this point with respect to graphic
cigarette warning labels.42 Marketers might be able to contribute substantively to this
literature by providing insights here on the psychology of how labels work and how
to measure the potential welfare implications.

42 For example, Cutler et al. (2015), Jin et al. (2015), Glaeser (2006), and Allcott and Kessler (2017)
make related points about measuring the welfare effects of information provision and other nudges.

https://www.youtube.com/watch?v=XZ2PenyNRjE
https://www.youtube.com/watch?v=XZ2PenyNRjE
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Empirical work has found that the introduction of more prominent nutrition la-
beling does lead to changes in consumption choices, for example, Bollinger et al.
(2011) find that the introduction of mandatory calorie posting in Starbucks led to an
average 6% reduction in calories purchased; Kiesel and Villas-Boas (2013) show that
labeling effects consumer choice in an experimental setting in supermarkets, but that
the impact depends on the exact design of the label and the information conveyed.
However, other literature has shown that in some circumstances requirements for nu-
trition labeling can have unintended and perverse effects, for example, reducing the
nutritional quality of products (Moorman et al., 2012). In response to this Ratchford
(2012) emphasizes the need for theoretical and empirical research on the supply-side
reactions to various policy measures and disclosure laws; Pappalardo (2012) high-
lights the role of marketing in policy design.

4.5 Looking forward
To date the influence of quantitative IO and quantitative marketing research on nu-
trition policy has been limited. There is large potential for future research to provide
valuable input into the formulation of efficient and effective policy. This is in the
interest of researchers, industry, and policy makers.

5 Concluding comments
In this chapter we discuss two areas of policy – competition policy and nutrition
policy – and how quantitative marketing can impact and has impacted these areas.
Despite having similar potential for impact from quantitative marketing, the actual
impact has been quite different. In competition policy economists have been using
the models and methods of quant marketing and IO to influence actual policy. The
effect, at least up to now, has been smaller in nutrition policy. However, in both areas
there is scope for great impact from recent research.

Our focus has been on how researchers can impact policy, but there is also an ef-
fect in the other direction. Marketers need to pay more attention to the policy debates
for at least two reasons. First, a proper discussion of firm and consumer interaction,
which is at the heart of marketing, cannot be complete without accounting for the
regulatory, legal, and policy environment. Second, having a greater involvement with
policy will help marketers shape their research in relevant and interesting directions.
In order to have an impact the discussion with policy makers has to be a two way
exchange.
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