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Abstract

We consider a vertically related industry and analyze how the total harm due to a price
increase upstream is distributed over downstream firms and final consumers. For this pur-
pose, we develop a general model without making specific assumptions regarding demand,
costs, or the mode of competition. We consider both the case of homogeneous and differ-
entiated goods markets. Furthermore, we discuss data requirements and suggest explicit
formulas and regression specifications that can be used to estimate the relevant terms in
the harm distribution in practice, even if elevated upstream prices are rather constant over
time. The latter can be achieved by counsidering perturbations of the demand curve. This
in turn can be used to construct a supply curve for the case of imperfect competition that
includes perfect competition and monopoly as special cases. Finally, we illustrate how
basic intuition from the tax incidence literature carries over to the distribution of harm.
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Figure 1: The simple vertical industry structure considered in this paper

1. Introduction

In this paper we consider a simple vertical industry structure as shown in Figure [Il There is
an upstream sector with firms producing an input for the downstream sector which uses the
input to produce a final good that is sold to consumers. We assume that due to cartelization
or the abuse of a dominant position, the upstream sector is able to raise the wholesale price
of the intermediate good. This will most likely have a negative effect on direct purchasers as
the elevated wholesale price leads to a cost increase for direct purchasers. However, the direct
purchasers might be able to pass on some or all of the harm they suffer to final consumers
by increasing their price. The question we want to answer is how the total harm due to the
increased upstream price is distributed over downstream firms and final consumers.

This analysis is motivated by recent, and perhaps more importantly, likely future develop-
ments of the legal framework of antitrust policy with respect to the issues of pass-on defence and
the legal standing of indirect purchasers or class actions for consumers. In the setup considered
in this paper in which an upstream firm illegally raised the wholesale price, pass-on defence
refers to the possibility that the upstream firm (defendant) can have a downstream firm’s (plain-
tiff) claim reduced by the amount that the latter passed on to consumers by means of a higher
consumer price. Legal standing of indirect purchasers concerns the question whether or not
indirect purchasers (in the context of our paper: consumers) who do not directly deal with the
law infringer are allowed to bring an action before a court. We will review the development of
the relevant antitrust law and policy in the US and in the EU in some detail in section 2 below.
What comes out of this review is that in both of these jurisdictions, (some form of) pass-on
defence and legal standing of indirect purchasers is in place or is very likely to be established
in the near future. The establishment of these two pieces of legislation can be predicted to lead
to an increase of court cases in which the correct distribution (or “apportionment”) of antitrust
harm down the production or supply chain needs to be determined.

However, so far there is a lack of a general framework that comprises the full range of
competitive models (from perfect competition to monopoly) and incorporates several modes of
competition (e.g. price or quantity competition in a homogeneous or heterogeneous market)
in which this apportionment can be analyzed. With this paper we hope to contribute towards



filling this gapﬂ In the following we outline the contents of this paper.

Surely, an antitrust damage case would at some point start with the determination of the
total harm However, this is a task that we do not concern ourselves with in this paper. The
reason being that this has been done in various other papersﬁ Hence, we assume that the
total harm is given and exclusively concentrate on the distribution of harm in a simple vertical
structure as shown in Figure [Tl

We do not model the upstream sector and simply assume that due to cartelization or the
abuse of a dominant position the wholesale price, w, has been inﬂatedﬁ

Taking the total harm as given, we determine the distribution of this total harm in propor-
tion to actual losses suffered in the downstream sector and, due to pass on, on the level of final
consumers. For this purpose, we first determine the change of downstream industry profits and
consumer welfare in response to an increase in w, and then consider the share of the total actual
harm (loss in downstream industry profits plus loss in consumer welfare) borne by consumers.
We refer to this share as the consumer harm share (CHS).

In section Bl we start our analysis with a general homogeneous good model without making
specific assumptions regarding demand, costs, or the mode of competition. We show that the
CHS is decreasing in the downstream industry price-cost margin (PCM) and the price elasticity
of demand and increasing in the Herfindahl-Hirschmann index (HHI) of downstream industry
concentration and the downstream output elasticity with respect to the input price. The CHS
turns out to be independent of the number of downstream firms affected. Clearly, if some
downstream firms source from outside the upstream cartel or if they are vertically integrated
with upstream firms (and therefore not affected by the cartel) this affects the total harm due
to the cartel. Further, there is a distribution effect between downstream firms (where the
unaffected firms gain and the others lose from the upstream cartel). However, this does not
affect the distribution of harm between downstream firms and consumers.

'We review the relevant previous literature on this issue below.

2As in Basso and Ross (2007), we will distinguish between “harm” which refers to losses in economic surplus
of downstream producers and consumers and “damages” which refers to the legal term used to denote payments
to be made by defendants. For instance, in the U.S. firms can sue for damages which are three times the harm
inflicted.

3Earlier studies determining the harm are Baker and Rubinfeld (1999), Basmann and Boisso (1999), Connor
(2001), Connor (2007), Finkelstein and Levenbach (1983), Fisher (1980), Harrison (1980), Page (1996), Rubinfeld
(1985), Rubinfeld and Steiner (1984), and White (2001). More recent contributions are Brander and Ross (2006),
Kosicki and Cahill (2006), Hellwig (2006), Verboven and Dijk (2007), and Basso and Ross (2007).

“Higher in the production chain, there could be more layers between upstream firms and final consumers.
For instance, one can think of manufacturing firms, selling to wholesalers, wholesalers selling to retailers who
then sell to final consumers. To keep the exposition simple, we focus on the case of upstream firms, downstream
firms and final consumers.

>We will not explicitly deal with the relationship between the absolute illegal gain of the upstream sector
and the absolute loss of direct and indirect purchasers. We just illustrate this issue with the following example.
Assume final consumer demand is P = 1 — @ and assume that there are m (n) Cournot firms upstream
(downstream). One can then show that the illegal gain of upstream firms from raising the wholesale price
above the subgame perfect equilibrium level w* to (1+ d)w* (where 6>0) is larger than the sum of downstream
industry profits and consumer surplus, as long as long as 6 < 2m(2n + 3)/(n + 2). See also Schinkel, Tuinstra
and Riiggeberg (2005) and Basso and Ross (2007) on this issue.



In section 3.1l we consider an extension of the basic model to allow for differentiated goods.
It turns out that in this case the CHS hardly changes compared to the basic model.

We illustrate our results with various examples assuming specific forms of demand and
production costs. These examples show that whenever it is possible and appropriate to make
specific parametric assumptions regarding demand and costs, the expression for the CHS can
become very simple. For instance, assuming linear demand for a homogeneous good and (asym-
metric) constant marginal production costs, the CHS only depends on the number of firms and
the conjectural variations parameter and is independent of demand parameters, marginal pro-
duction costs, and the wholesale price.

Clearly, the usefulness of the framework put forward in this paper hinges on whether it
can be applied in actual antitrust cases at reasonable costs. Hence, in section [ we suggest
feasible procedures to estimate the relevant terms in the CHS. Our suggestions here come in
two parts. First, as suggested by e.g. Harrington (forthcoming) cartels have the tendency to
keep the wholesale price w fairly constant over time. This might make it problematic to actually
estimate the effect of an elevated wholesale price w that enters the CHS via downstream firms’
cost functions. To circumvent this problem, we show in section [£.1] that instead of using shifts
in w one can exploit (“equivalent”) shifts in demand to estimate the CHS. This can be done
by considering certain perturbations of the demand curve (brought about by demand shifters).
A nice implication of this procedure is that it allows us to construct a supply curve for the
case of imperfect competition that includes perfect competition and monopoly as special cases.
With the help of the supply curve we can, in turn, illustrate that basic intuition from the tax
incidence literature carries over to the distribution of harm in a vertically related industry. To
be more precise, the incidence of a per-unit tax in e.g. a competitive market is determined
by the slopes of the demand and supply curve. We show that this insight carries over to the
context of our paper where the role of a tax is played by the wholesale price w. Second, in
section .3l we elaborate on how the various building blocks of the CHS (elasticities and market
indicators like PCM and HHI) can be estimated in practice. For this purpose we discuss data
requirements and suggest explicit formulas and regression specifications that can be used to
estimate the building blocks of the CHS. Moreover we discuss several potential problems of the
estimation process such as endogeneity issues.

Finally, section [l concludes. The appendix contains the proofs of the results.

Related literature: We are not the first trying to answer the question how total harm is
distributed over a production or supply chain. First, our analysis is related to the incidence of
an excise tax. An overview of this literature is given in Fullerton and Metcalf (2002). Second,
there is also an extensive literature on the pass-through rate of price increases in (vertical)
industry structures. See for instance Kosicki and Cahill (2006) and the references therein. Note
that instead of concentrating on pass through rates of prices, we determine the distribution of
harm with respect to lost profits or lost consumer welfare. Third, there is a recent literature that
deals with the correct determination of damages in a vertically related industry. The common
starting point of these papers is criticism of the so-called overcharge as a measure of harm in
price-fixing cases. The overcharge is the difference between the anticompetitively elevated price
and the price under competitive circumstances multiplied by the number of units purchased



at the elevated price. Hellwig (2006) determines the change in profits of a downstream firm
affected by an illegally raised input price. In particular, he decomposes the overall change of
profits into three different effects (a per-unit revenue effect, a business-loss effect, and a cost
effect). Verboven and Dijk (2007) suggest a general framework to determine discounts on the
overcharge as a measure of harm to downstream firms in price-fixing cases. As in Hellwig (2006),
Verboven and Dijk (2007) also show that the overall change in downstream firms’ profits can
be decomposed into three effects (direct cost effect, pass-on effect, and output effect). Basso
and Ross (2007) determine the total harm to downstream firms and final consumers when the
price of a downstream input is raised upstream. They also provide measures of the distribution
of harm between direct and indirect purchasers. However, in their analysis they rely on specific
parametrizations of demand and costs. Finally, Han, Schinkel and Tuinstra (2008) consider a
vertical industry structure with an arbitrary number of layers and assess the accuracy of the
use of the overcharge as a correct measure of antitrust damages. Moreover, they assess damages
of suppliers of a cartel in case the latter is in operation further down the supply or production
chain.

Our paper differs in at least two main respects from these papers. First, we do not make
assumptions on the mode of competition between downstream firms. Firms may for example
compete in prices, quantities or price cost margins. Second, unlike the papers discussed above
we devote considerable space to the practical issues concerning the actual estimation of our
measure of the distribution of harm.

2. Pass-on defence and indirect-purchaser standing in the US and in the EU

In this section we review the evolution of antitrust law regarding pass-on defence and legal
standing of indirect purchasers both in the US and the EU. Note that below we do not argue
in favor or against a legal system that allows pass-on defence or legal standing of indirect
consumers. We just wish to establish that in the current (and in likely future legal systems)
there is room for pass-on defence and legal standing of indirect purchasers such that an analysis
as the one we carry out in this paper might be useful and welcome.

Regarding the development in the U.S., the starting point is the 1968 Supreme Court de-
cision in Hanover Shoe, Inc. v United Shoe Machinery Corpd in which it was ruled that the
defendant could not use a pass on defence to avoid liability. Roughly, the reasoning behind
this ruling was that the task of showing the extent of pass on “would normally prove insur-
mountable.” An additional reason was that indirect purchasers might be too dispersed and
their claims likely to be small such that they “would have only a tiny stake in a lawsuit and
little interest in attempting a class action.” In this case, “those who violate the antitrust laws
by price fixing or monopolizing would retain the fruits of their illegality because no one was
available who would bring suit against them.”

In 1977, in Illinows Brick Co. v Tllinoid] the Supreme Court ruled that only direct but not

®Hanover Shoe, Inc. v. United Shoe Machinery Corp., 392 U.S. 481 (1968).
"Ilinois Brick Co. v. Illinois, 431 U.S. 720 at 730-31.



indirect purchasers would be allowed to sue for antitrust harms. This can be viewed as a logical
implication of the earlier ruling in the Hanover Shoe case: if a pass on defence is not allowed
there is no room for indirect purchaser claims. In other words, if indirect purchasers were given
legal standing, the extent of pass on would have to be determined which would contradict the
earlier ruling in Hanover Shoe.

With these two rulings in place (no pass on defence and no standing for indirect purchasers)
our analysis sketched above would hardly be necessary or relevant. But these two rulings con-
stitute various problems. First, the Hanover Shoe ruling opened the doors for direct purchasers
to claim the entire overcharge that occurred even if they passed on some or all of this over-
charge to their customers§ This would imply unjustified windfall profits for direct purchasers.
Second, the Illinois Brick case implies that there is no compensation for other parties that
suffered damages (e.g. indirect purchasers or final consumers). Accordingly, the two rulings
have been criticized from the beginning and in response things have changed. In 1989 the
Supreme Court ruled in California v ARC America C’orpﬁ that indirect purchasers may sue
for trebled damages under state law although damages suffered by direct purchasers may have
been assessed by federal law. Kosicki and Cahill (2006) report that currently 23 states and the
District of Columbia have so-called Illinois Brick repealer statutes that give indirect purchasers
standing under state law. Finally, the Antitrust Modernization Committee (2007), henceforth
AMC, rigorously assessing the U.S. antitrust law, gives the following advise to Congress:

“Direct and indirect purchaser litigation would be more efficient and more fair if it took place
in one federal court for all purposes, including trial, and did not result in duplicative
recoveries, denial of recoveries to persons who suffered injury, and windfall recoveries to
persons who did not suffer injury. To facilitate this, Congress should enact a compre-
hensive statute with the following elements: Overrule Illinois Brick and Hanover Shoe
to the extent necessary to allow both direct and indirect purchasers to sue to recover
for actual damages from violations of federal antitrust law. [...]| Damages should be ap-
portioned among all purchaser plaintiffs—both direct and indirect—in full satisfaction of
their claims in accordance with the evidence as to the extent of the actual damages they
suffered.” (AMC, p.267).

All these developments and facts (together with consumer class actions which are common in
the U.S.) suggest that efficient methods are needed to determine how damages due to unlawful
price increases are distributed (or apportioned) over the production chain.

With regard to the EU, it seems fair to say that the (case) law is at a less advanced state
especially with respect to the passing on defence in antitrust cases. The annex to the Com-
mission’s Green Paper on “Damages actions for breach of the EC antitrust rules” summarizes
the situation regarding the issue of a passing on defence as follows: “It can be said that there
is no passing on defence in Community law; rather, there is an unjust enrichment defence |[...|"
(Commission (2005), Annex p.48), henceforth Annex. This assessment seems to have emerged

8This is what is called “unjustified enrichment” in European Court rulings. More on this below.
9California v. ARC America Corp., 490 U.S. 93 (1989).

Ohttp://www.amc.gov/report_recommendation/amc_final_report.pdf
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from relatively recent court cases in which firms claimed compensation for illegal duties and
levies imposed by individual member states. Indeed, in Comatel] the European Court of Jus-
tice (ECJ) states: “Accordingly, a Member State may resist repayment to the trader of a charge
levied in breach of Community law only where it is established that the charge has been borne
in its entirety by someone other than the trader and that reimbursement of the latter would
constitute unjust enrichment.” Furthermore, the ECJ’s states in its ruling in C’oumg: “|T|he
Court has held that Community law does not prevent national courts from taking steps to en-
sure that the protection of the rights guaranteed by Community law does not entail the unjust
enrichment of those who enjoy them [...]” 4 This statement is considered by some observers as
a positive stand towards a pass-on defence. Others contradict this interpretation (see Norberg
(2005), p.16ff).

But also in the EU a pass-on defence is met with considerable scepticism as the view that
necessary computations are potentially very difficult. In fact, the Commission states that “It
does not appear possible to construct a model which accurately identifies, at reasonable cost,
the harm suffered by players at different levels of the supply chain.” (Annex, p.46). Neverthe-
less, the Commission also acknowledges that: “The door to apportionment is opened by the
Court’s recognition of partial passing on in Comateb and Michailidid4.” Surely, it is one of the
purposes of this paper to show that such an analysis can be accomplished and to show how the
apportionment works.

With regard to the legal standing of indirect purchasers the situation in the EU seems to be
clearer. In the Courage case, the ECJ states in §26: “The full effectiveness of Article 85 [now
81] of the Treaty and, in particular, the practical effect of the prohibition laid down in Article
85(1) [now 81(1)] would be put at risk if it were not open to any individual to claim damages
for loss caused to him by a contract or by conduct liable to restrict or distort competition.”
(See also the Manfredi Case.) This statement is interpreted by most observers to say that
both direct and indirect purchasers can claim damages.

In any case, with the recent publication of the White Paper on “Damages actions for breach
of the EC antitrust rules”, the Commission emphasizes that damage actions are a high priority
in the EU. In fact, in its White Paper the Commission clearly argues in favor of allowing
pass-on defence and legal standing of indirect purchasers. With respect to the first issue, the
Commission states “defendants should be entitled to invoke the passing-on defence against a
claim for compensation of the overcharge.” (White Paper, p.8) and with respect to the latter
“In the context of legal standing to bring an action, the Commission welcomes the confirmation
by the Court of Justice that “any individual” who has suffered harm caused by an antitrust
infringement must be allowed to claim damages before national courts. This principle also
applies to indirect purchasers, i.e. purchasers who had no direct dealings with the infringer,
but who nonetheless may have suffered considerable harm because an illegal overcharge was

11C-192/95 Comateb and others v Directeur général des douanes et droits indirects [1997] ECR I-165.

12C-453/99 Courage Ltd v. Bernhard Crehan and Bernhard Crehan v. Courage Ltd., [2001] E.C.R. [-6297.

3Note also that Waelbroeck and Even-Shoshan (2004), p.6, state that “passing on defence was considered
possible in Denmark, Germany (by some courts) and Italy where the question had arisen.”

14(C-442/98 Michailidis [2000] ECR 1-7145.

15 Joined Cases C-295-298/04, Manfredi, [2006] ECR I-6619.



passed on to them along the distribution chain.” (White Paper, p. 4, original emphasis).
Furthermore, the White Paper also suggests policy measures regarding collective redress of
“scattered and relatively low-value damage” of individual consumers and small businesses that
would allow the “aggregation of the individual claims of victims of antitrust infringements.”
(for details see White Paper, p.4)

Taken together, the development in Europe also hints at the importance of developing meth-
ods to determine not only the exact amount of damage caused by antitrust law infringement
but also its distribution among direct and indirect purchasers—a task that we set out to do in
this paper.

3. Basic model

Consider a simple vertical industry structure as shown in Figure [ There is an upstream
sector with firms producing an input for the downstream sector. Note that we do not model
the upstream sector. We just assume that due to cartelization or abuse of a dominant position,
the upstream firms are able to raise the price w of the input to w + dw. The downstream
firms have a cost function c¢;(g;, w) which is strictly increasing and convex in ¢; and increasing
in w. That is, we assume that dc;(q;, w)/0q; > 0, O*c;(q;, w)/dq? > 0, and dc;(q;, w)/Ow > 0.
Furthermore, we assume 9°c;(q;, w)/0q;0w > 0 where the inequality is strict for at least one
firm ¢ (otherwise dw > 0 does not affect the industry in the short run). We allow different
downstream firms to have different cost functions. Some firms may simply be more efficient
than others or some firms may be more dependent on the upstream firms than others. For
example, some firms may have a more flexible technology that allows them to substitute away
from the upstream input if w is raised. Moreover, we explicitly allow some firms not to be
affected at all by the increase in w, that is we allow d¢;(¢;, w)/O0w = 0 for some firms i. These
firms may source their input outside the cartel or they may be vertically integrated with an
upstream firm and therefore not directly affected by the cartel.

To start, we assume that goods produced by the downstream firms are homogeneous. Hence
we can write total output as Q@ = > | ¢; where g; is firm ¢’s output level and n is the number
of firms producing in the market. Downstream firms face an inverse demand function p(Q),
where p is strictly decreasing in @ (p/(Q) < 0) and p”(Q)Q+p'(Q) < 0 to ensure that the profit
maximization problem of the firms is well defined |

Figure [2] illustrates our basic question for the case of linear demand and costs equal to
c(q) = (c+ w)q for each downstream firm. Due to the increase in the input price from wy to
wy; = wy + dw > 0, total output falls from )y to @)1. This creates total harm for downstream
firms and final consumers equal to the shaded area. We want to determine which fraction of
the total harm represented in Figure 21is harm for the downstream firms and which fraction is

16We focus here on cases where dw > 0 affects marginal costs and not only fixed costs. If dw > 0 raises firms’
fixed costs, there is no price effect (for indirect purchasers) in the short run. Exit by firms can lead to higher
prices in the long run. We do not analyze this case here.

17See Farrel and Shapiro (1990) for a discussion of this assumption.
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Figure 2: Total harm for downstream firms and consumers due to an increase in w leading to
a fall in total output from Qg to Q1.

harm for final consumers.

To find the effect of the wholesale price w on consumer surplus C'S = fOQ p(t)dt — pQ, we
differentiate C'S with respect to w:

dQ

dw

dcs

“dw —QP/(Q) (1)

where we use the shorthand notation dQ/dw = 7, (dg;/dw). The sign of dC'S/dw is deter-
mined by the sign of d@)/dw which we determine in Lemma [Il below.

Turning to the downstream firms, we write the profit of firm 7 as

7 = p(Q)ai — ci(gi, w).

We do not want to make assumptions on the mode of competition between downstream firms.
Hence we assume that firm ¢ chooses action a; which we normalize such that higher a; implies
higher g;.

Then the first order condition w.r.t. a; is given by

oQ 0g; 302‘(% w) dq;
/ [E—— . -_—— —s—eee-m Y /.
Let 90 d
. qi
0= 0ai /dai’ (2)



such that # measures the (conjectured) effect of firm i’s action on total output Q relative to i’s
output. Hence we can write the first order condition as

B aci (qu ’LU)

o0 + 9 (Q)0q; = 0. (3)

Different modes of competition are nested in this framework. Firms may for example com-
pete in price cost margins, as suggested by Grant and Quiggin (1994). Well known cases include
Cournot competition with # = 1, Bertrand or perfect competition with 6 = 0 and the collusive
outcome with § = n. From now on we work directly with equation (B]) without mentioning the
underlying actions a;.

We assume that 0 < fg; < @ for all . The first inequality implies that firm ¢ does not expect
total output @ to fall in response to an increase in ¢’s action da; > 0. The second inequality
implies that firm ¢ does not produce less than a monopolist (who owns all the n firms) would
let firm ¢ produce. Now we can prove the following result.

Lemma 1 Assume that %gz;ﬂ) > 0 for all . Then an increase in w leads to a fall in total
output ). That 1is,

d

Q@ _y,

dw

The intuition for this result is simple: as firms’ marginal cost curves shift upward (due to
an increase in w), firms reduce their output to equate marginal costs and marginal revenues
again. Note that Lemma [Il means that the effect of raising the wholesale price on consumer
surplus, given in equation (), is unambiguously negative. That is, Lemma [[limplies % < O.
This means that in the model considered in this section consumers are always harmed to some
degree if the wholesale price increases. In other words, if the downstream market produces
a homogeneous good, downstream firms will always pass on some of the harm independent
of the number of competitors, the form of the demand and cost functions, and the mode of
competition.

Next, we are interested in the effect of w on downstream industry profits IT = > " | m;,. We

BImplicitly, we assume here that firms entertain symmetric conjectures. In principle, we could allow for
asymmetric conjectures 6;. However, this leads to more complicated notation while not adding much insight.
1976 see this, suppose in contrast that 6g; > Q. Then equation ([B) becomes

dci

301- ’
"~ 5, (¢i,w) +p'(Q)0q; < p— 8_%_(%’11}) +7'(Q)Q =0

where the right hand side of the inequality is a monopolist’s first order condition for g;.
20 (a;
20Tf, instead, %{%ﬁzﬂf}) = 0 for some 4, the result becomes dCS/dw < 0. Consider for example the case of
Bertrand competition with homogeneous goods and constant marginal costs. If the second most efficient firm’s

marginal costs (determining the price) are unaffected by w, then dC'S/dw = 0.

10



can write

dmi dQ oc; \ dg; O
70~ P@a (p 8%) o 9w
. dQ dg; dc;
= p(Q)a [% %] ow’ (4)

Note that the second equality follows from equation ((]).

The interpretation of this equation is as follows. If a firm perfectly anticipates the effect of
its output level ¢; on total output @, the term in square brackets in equation (@) equals zero.
The only effect left in this case is that the increase in the input price dw > 0 directly raises
costs and therefore reduces profits (as —% < 0). However, in general a firm does not anticipate
correctly its effect on the equilibrium level of Q). If [% — 9%} < 0 the firm underestimates its
effect on () and firms tend to produce too much. In this case, an increase in w which reduces
both @ and ¢; tends to raise downstream firms’ profits. See Dixit (1986) and Quirmbach (1988)
for examples where the latter effect dominates the former effect such that dm;/dw > 0. In this
case, the fall in @) raises p and therefore harms consumers. If indirect purchasers (here the final
consumers) have no standing before a court, there is no incentive to sue for damages. Hence
this is an example demonstrating that giving standing to indirect purchasers is important. As
shown by Schinkel, Tuinstra and Riiggeberg (2005), even if dm; /dw < 0, the upstream firms may
be able to profitably compensate the downstream firms such that the latter have no incentive
to sue for damages. That further makes the case that indirect purchasers should get standing.
We focus on the case where indeed dm;/dw < 0 and consider the relative harm to downstream

firms and final consumers.

To prepare for the first main result of this paper, we list a few well-known terms. eg’ = Zlﬁl? is

2
the price elasticity of demand, H = 3" | <%> is the Herfindahl-Hirschmann index of industry

concentration, PCM = " %jﬁ‘“% is the industry aggregate price cost margin, e = %
is the elasticity of firm i’s output level with respect to the wholesale price w, e¥ = % is a

similar elasticity for total production () and z; is the amount of the input used by firm 7. Note
that by Shepard’s lemma we have z;(q;, w) = W. With these definitions in place we can
state the first main result of this paper regarding the Consumer Harm Share, CHS, which we
define as the ratio of the change in consumer surplus to the change in the sum of consumer and

producer surplus.

Proposition 1 For the industry structure defined above, the consumer harm share is given by

1
cHs . dCS/dw NG

d(CS +1I) /dw n N\ 2 edi wzi(gs,w) ey
( )/ ‘eg‘PCM(%) Zi:l [(%) |e_8|:| _'_Z pc(Qq )ﬁ

Note that equation (Bl) is written in terms of variables that are observable or can be esti-
mated. That is, we have substituted away the parameters 6 and dc;/Ow which are not readily
observable. We come back to estimating these items in section .3l

11



Equation (Bl says that (ceteris paribus) the consumer harm share is smaller (i) the larger is
the industry aggregate price cost margin PCM, (ii) the larger is the price elasticity of demand
9| (ceteris paribus PCM), or (iii) the smaller is the wholesale price elasticity of demand e$.
We provide intuition for each of these results.

First, assume that the input produced by the upstream firms is the only input used and
that there is perfect competition in the downstream market such that PCM = 0. If it is further
the case that ¢(q, w) = wq, we know that p = w and z = ¢. Hence downstream firms make no
profits and consumers face all the harm due to dw > 0. This follows immediately from equation
(@) as in this case PCM = 0, eg = ¢ and the income share of upstream firms W equals
1 and thus CHS = 1.

Now assume that the elasticities satisty ef;? = €% and e% = €% for all i. That is, a one
percent increase in w leads to the same percentage fall in the equilibrium level of () as a one
percent increase in p. Further, a one percent increase in w decreases each firm’s output level ¢;
(and therefore total output @) with the same percentage. In this case the CHS given by (&)
can be written as

1

CHS = — (6)
|| PCM + 2aliict)

The first term in the denominator is related to the pass through term and the second term is
the cost effect for the downstream firms. The higher is the PCM, the more the increase in w
will be absorbed by the firms and the lower the harm that will be passed on to consumers. Or
put differently, the lower is PCM, the less the firms will absorb. The higher the price elasticity
of demand (for given PCM > 0), the harder it is for firms to raise their price (in response to
dw > 0) and hence firms bear more of the harm. Finally, the second term in the denominator
of equation ([B) shows that the higher the income share of the input (ceteris paribus the pass
on), the more harmful an increase in w for the downstream firms. Clearly, if the input is only
1% of total revenue, the price increase dw > 0 (ceteris paribus the pass through) hardly raises
costs and is not going to hurt downstream firms much.

Finally, going back to equation (Bl there are two effects that have not yet been discussed.
For given |e§|, the smaller is |e®?|, the less equilibrium output responds to dw > 0. Hence the
more harm is absorbed by firms” PCM and hence the higher the part of the harm borne by the
firms. Finally, the term

s 7)

a;
can be seen as a weighted average of % where the weights equal firm’s squared market shares

2
(since H => 7", (%) ). If big firms are relatively less responsive to a change in w than small

firms, the expression in equation () is relatively small and consumers tend to bear more of the
harm due to dw > 0. The reason is as follows. As w increases, firms’ outputs are reduced (see
lemma [I). If this happens to a smaller extent for big firms than for small ones (because the

12



big firms are less responsive), then concentration will increase. This increase in concentration
raises market power which leads to higher prices. This raises CHS. To see the relation between
the term in () and the effect of w on H more clearly, we write

dln H 2w i (1 dg; ¢ dQ)

dInw H Q\Qdw Q?dw
2 .
— EQQ i 635 -1
H Q) \ed
no () lel]
A NON 2
v H
2, a4
We see that 422 — ¢ if LS <q§> ‘é‘é\‘ = 1. If all firms react to the same extent to
dw > 0, there is no effect on concentration. If bigger firms are less responsive, we find that

N\ 2 et ) ) .
% > i (%) I‘zlél‘ < 1 and H increases in response to dw > 0 (because ¢ < 0). This increase

in market power leads to higher prices, thereby increasing CHS.

When faced with the task of determining the distribution of harm, the practitioner can in
general proceed in two different ways. First, one can use equation ([) and directly estimate all
necessary terms given in this equation. This is what we illustrate in section L3l Second, one
can make specific parametric assumptions on demand and costs and see whether this reduces
the number of terms that need to be estimated. The latter approach is what we illustrate next.

Example 1 (Linear demand and costs) Let inverse demand be given by P(Q) = a — bQ and
assume that costs are given by Ci(q;, w) = (¢;+w)q;. In this case CHS = . Note that CHS
is independent of the size of the market (a), marginal production costs (c;), and the wholesale
price (w). The only item to be estimated is the conjectural variation 6 which can be determined
using equation (A.3) in the appendiz. Note furthermore that CHS = 1 if either n — oo or
0 = 0 (Bertrand). In these cases all harm is completely passed on to consumers. Further,
CHS =1/3 when § =1 andn =1 (Monopoly or when 0 = n (Collusion). In general, it

holds that 1/3 < CHS < 1.

Example 2 (Constant-elasticity demand and linear costs) Let inverse demand be given by
P(Q) = VY Q=0/" (Q(P) = aP~) and assume that symmetric costs are given by Ci(g;, w) =
(¢ + w)q;. In this case we have CHS = zm_b%' Thus we get CHS = 1 if either n — oo or
0 = 0 (Bertrand). Further, CHS = b/(2b — 1) when 6 = 1 and n = 1 (Monopoly) or when
0 =n (Collusion). Furthermore, we can have CHS > 1 if b <1 and 6 > 0. This result is due
to the fact that in this case firms’ profits increase rather than decrease with a rising wholesale

price w over this range of the demand elasticity b. See e.g. Seade (1985).

21This can be viewed as the harm counterpart to the known result that the price pass through rate (that is,
the change in the price charged to consumers relative to the change in marginal costs stemming e.g. from the
imposition of a unit tax) is exactly 50 percent if a monopolist faces linear demand and constant marginal costs.
See, e.g., Kosicki and Cahill (2006), p.612.
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Note that in both of these examples C'H.S is independent of the wholesale price w implying
that for the determination of C'HS the “but for” price is not needed.

In these two examples we assume that all firms are affected. But actually this is not
necessary for equation (B to hold. Even if only a subset of firms is affected by the increase in
w, the distribution of harm is still given by (Bl). We illustrate this by considering the case where
all firms face the same cost function ¢(g, w). In particular, out of the n firms, m € {1,...,n—1}
face a price increase dw > 0. Although, it follows directly from proposition [Il that CHS is not
affected, we also provide a direct proof to illustrate this result.

Corollary 1 In the case where firms produce homogeneous goods and where n —m firms have
a cost function c(q,w) while m firms have a cost function c(q,w + dw) it holds that

dCHS
— =0.
dm

3.1. Differentiated products

Instead of assuming homogeneous goods as above, here we allow goods to be differentiated.
In particular, we assume the utility function of a representative consumer takes the form
u(q, .., qn) + o with some outside good x (sold at a normalized price equal to 1). By maxi-
mizing consumer surplus u(qi,...,q,) +y — >, piq; (where y denotes the amount of money
the consumer wants to spend this period), the inverse demand curve for firm i is given by

ou
pi(qi, q—i) = %
Firm 7’s own demand elasticity is defined as
. O0qi p;
eli = —. 8
Pe Opi g ®)

We focus here on the symmetric case where firms have the same cost functions c(q, w),
face symmetric demand functions and play a symmetric equilibrium We define the (market)

22This symmetry assumption is necessary to get a straightforward definition of the market demand elasticity.
We do not know how to meaningfully define a market demand elasticity in case firms charge different prices and
produce different output levels. Then a one percent increase in each firm’s price can lead to different percentage
changes in firms’ output levels. Since goods are differentiated we cannot simply add these output levels (adding
“apples and oranges”). If in a particular case, the symmetry assumption is clearly violated, equation (&) can
be applied by assuming that each firm acts as a (local) monopolist on the market of its own (differentiated)
product. This is, of course, always possible but is more demanding on the time-series dimension of the data as
firm specific variables cannot be estimated on the cross section of firms (unless one is willing to make additional
assumptions).
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demand elasticity ef as follows. Differentiating the (inverse) demand function for firm i we can
write:

Opi q; % g1,

dll’lpl =
0q; pi

j=1
We consider a symmetric equilibrium where all prices p; increase with the same percentage
dInp. As a consequence all output levels change with the same percentage as well, denoted
by dlng. Then we define the market elasticity, el, as the percentage change in output as the
result of a 1% increase in all prices:

dlng 1
dlnp S i’

Jj=1 0q; p;

(9)

q _
€p—

Note that el is the elasticity of Chamberlin’s DD curve that traces out the quantity demanded
from firm ¢ when all firms’ prices change.

Consumer surplus is defined as

j=1

Hence we find

dCS & Op; dg;
dw _quzaq] duji

In a symmetric equilibrium, we can write this as

dCs 1 dg
7 np— L <. 1
dw "p|eg| dw 0 (10)

Profits of firm 7 are defined as
T = (i, 4-i)q — c(gi, w).

The first order condition can be written as

Ip; %, 8]9@ q] Pig e
i )+ i +pi—5-=0
dq; pz Z Jq;
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where 6 = dg;/dg; for i # j P a symmetric equilibrium this can be written as

p(1—46) po Oc
B TR a

e,

To see the effect of w on industry profits, write first

d7r, op dq] dg; dcdq;  Oc
o i 12
Z aq] dw dwp 0q; dw  Ow (12)
Using (1), we can write
dIl dq 1 1 oc
enpl-0) L (- — ) - 22 1
= P00 (o~ 7)) )

From this we can derive the following result.

Proposition 2 If symmetric firms produce differentiated products, we find that the distribution
of the total harm due to dw > 0 s distributed over downstream firms and final consumers as

follows

CHS = ! . (14)
|e§| PO M + [l nzw

| npq

Analogously, to the case of homogeneous products, equation (I4]) says that (ceteris paribus)
the consumer harm share is smaller (i) the larger is the industry aggregate price cost margin
PCM, (ii) the larger is the price elasticity of demand [e]| (for given PCM), or (iii) the smaller
is the wholesale price elasticity of demand |e|.

Note that the expression in equation (I4]) is the same as in equation () for the case where
firms are symmetric. The difference is that firms producing differentiated products tend to face
a demand function that is less elastic.

Example 3 (Linear demand and costs) Let inverse demand be given by p;(q) = o — Bg; —
’yZ#i q; where >~y >0 and o > 0, and assume that costs are given by C(q;, w) = (c+w)g;.

Straightforward computations yield CHS = ?W%% 1z Again, the CHS 1s independent

of the size of the market («), marginal production costs (c), and the wholesale price (w). The
only items to be estimated are the conjectural variation 0 and the demand parameters 3 and 7.

23Note that in contrast to the case of a homogeneous good treated in section Bl 6 here measures the effect
of firm ¢’s quantity on firm j’s quantity (not on the total quantity ¢ which is not defined with differentiated
goods).

24For 3 = ~ this expression is the same as in example[Il To verify this, note that 6 with differentiated goods
is defined as 8¢ = 0q;/dq; for j # i, while for homogeneous goods we define it as 0" = 9Q/dq;. Hence for the
symmetric case here, we have §¢ = (9" —1)/(n=1).
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Example 4 (Constant-elasticity demand and linear costs) Let inverse demand be given by

v—1
pi(q) = B (Z?Zl qf) qf_l and assume that 0 < By < 1 (for strict concavity), v < 1, and

6 < 1. If3>1, 06 =1, 8 < 1, goods are partial substitutes, homogeneous, complements.
Again, assume that costs are given by C(q;, w) = (¢ + w)q;. In this case we have

Bn(1 —7)

CHS = — :
n—pF2y(y+n+60—-1+60(y(n—1)—n)

4. Empirically estimating the harm

The C'HS expression consists of two types of variables: elasticities and other variables. In this
section we describe how the values of these variables can be estimated. First, we discuss the
elasticities. An important elasticity measures the effect of w on output of downstream firms.
As argued below, if w is raised due to a cartel, there is reason to believe that w will be relatively
constant over time. This might make it hard to estimate its elasticity. Hence we first describe
how demand shifts can be used as well to infer the elasticity. This leads to the concept of a
supply curve in oligopoly. Then we proceed by describing the data needed and the method to
estimate the elasticities and other variables.

4.1. What if w has hardly changed over time?

As suggested by studies on cartels (e.g. Harrington (forthcoming) and references therein), if
the upstream firms form a cartel, there may be a tendency to keep w fairly constant over time
(even though the costs of producing the downstream input for the upstream firms does var

over time). This can make it problematic to identify the elasticities e%,e% in equation (IE)
If this is the case, one can use another input for downstream firms and see how changes in the
price of the alternative input affects ¢; and (). If these inputs are used in fixed proportions,
then using this method is perfectly fine. If there is some room for substitution between the

inputs, this method can be seen as an approximation.

If such an alternative input is not available, one can also use shifts in demand as a way to
get information on the effects of cost shifts. This approach is illustrated here. An additional
advantage of this approach is that using demand shocks allows us to derive a supply curve for
oligopoly. Using this supply curve, we can generalize the following well known result in the tax
incidence literature. The harm of a tax per unit of output introduced by the government is
distributed over producers and consumers depending on the relative slope of the demand and
supply curves.

Let us again consider a market for a homogeneous good. We consider the following pertur-
bation of the inverse demand function

p(Q) +¢

Z5Note that a low variance in w over time does not complicate the estimation of the other factors in (Gl such
as the income share of the input.
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where ¢ is thought to be small and either positive or negative. Hence changes in € lead to parallel
shifts of the inverse demand function as illustrated in Figure 3l The first order condition for g¢;
can now be written as

dci
p+e— a; +9'(Q)0g; = 0. (15)

Hence a demand shift is identical to a shift in w if

02 C;

9= =5 90

dw.

To ease notation, we focus here on the case where cost functions take the form ¢;(q,w) =
wq + ¢;(q). Then equivalent changes satisfy de = —dw. In this case, we can use equation (&)
with |ed| = % [e?] = €9. That is, we identify these elasticities using demand shifts instead of
changes in costs.

4.2. Tax incidence intuition

To see the equivalence between our approach on the distribution of harm and the results in
the tax incidence literature, we define a supply curve for oligopoly in the following way. With
p(Q) + ¢, changes in ¢ will generate different equilibrium combinations for p and ). Mapping
out these points (Q(g), p(e)), as in Figure 3] gives what we call the (oligopoly) supply curve.
Under perfect competition, in equilibrium price equals marginal costs. Thus the curve created
in this way is the marginal cost curve of the sector, which is indeed the supply curve as it is
used in, for instance, the tax literature. Then we know that the slopes of the marginal costs
and demand curves determines the incidence. We define the slope, 1, of the (oligopoly) supply
curve as:

) _ dpfde _P(@QF+T
dQ |,  dQ/de a9

Using that the cost function above implies z; = ¢;, equation () can be rewritten as follows:

(16)

dC'S/dw 1

ACS+ 1) /dw - N '
@S gpeng o, |(5) B 114

e

(17)

Under perfect competition, we have that PC'M = 0 and thus CHS = —d}”Tlp,. Hence we replicate
the result that the incidence of harm due to dw > 0 is determined by the relative slopes of

26Note the difference between the supply curve defined in this way and a supply relation as defined in the
literature (e.g., in equation (4) in Bresnahan (1989)). In the literature a supply relation usually is the first-order
condition of profit maximization as in equation (I3) above. (The sum of the first-order conditions for all firms
is referred to as industry supply.) However, we refer to a supply curve as the locus of equilibrium combinations
for p and @Q in reaction to the change in a demand shifter.
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N supply curve with slope

Figure 3: Demand shifts ¢ plot out the (oligopoly) supply
curve.

demand and supply Under oligopoly, however, there is an additional term as PC'M > 0, but
the main intuition from the tax literature applies here as well. The steeper the slope of the
supply curve relative to the demand curve, the more downstream firms bear the harm relative
to final consumers.

To get some idea of what determines the slope v, consider equation (IZ) for the case of
symmetric firms and differentiate with respect to e. Then one can verify that

@: n
de  —p'(Q)Q0 —p(Q)(n+0) + ¢

Substituting this into equation (I6) yields

v=-1(0@e+ @ -57) (19)
=—— o P T
Hence higher n and lower 0 (for given @) lead to a flatter supply curve. Thus, the more firms
there are on the market and the more aggressive their conduct is (lower 6) the flatter the supply
curve. In this case, the firms do not absorb the increase dw > 0 and hence consumers bear a
bigger fraction of the harm.

2TCompare this to the familiar formula AP/AMC = eg/(ef; —e)) of the change of the consumer price (AP)
relative to the change in marginal costs (AMC) following the imposition of a unit tax in a competitive market.

Here, 7 (e’) denotes the price elasticity of supply (demand). See, e.g., Pindyck and Rubinfeld (2005), p.326.
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4.3. Specifics on the empirical estimation of the distribution of harm

Finally, we illustrate how the harm distribution can be estimated in practice. We do this for
the homogeneous good case. It is easy to adjust this for the heterogeneous good case.

In a typical abuse case, one has available (or can relatively easily get) the following infor-
mation for the firms in the relevant market: output per firm, the input price causing the harm,
the amount of the input used per firm, other costs and cost shifters, price of the downstream
firms’ output and demand shifters. We need to have this information for a couple of periods ¢
(usually years). Let us consider each in turn P9

It should be relatively easy to get the information on the downstream firms’ output levels
¢i: as they may actually be bringing the case and in that sense should be expected to cooperate.
Also, information on output is relatively easy to verify. With this information, we can calculate
total output Q; = > g;; per period as well. The input price causing the harm, is here denoted
by wy. Information on other input prices is denoted by wj;. To calculate PCM we need
information on marginal costs. That is usually hard to get and one can use average variable
costs as an approximation. We only need PCM on the industry level. This can be approximated
by operating profits divided by sales, where operating profits are defined as sales minus material
and payroll costs (Aghion, Bloom, Blundell, Griffith and Howitt (2005) and Scherer and Ross
(1990)).

The price of downstream firms’ output is denoted by p;. Demand shifters include consumers’
income and changes in demand for complementary goods. For instance, in Porter (1983) a
demand shock for a US railroad cartel is indentified by whether or not the shipping routes on
the Great Lakes were free of ice. We denote demand shifters by yx;. Finally, we need to know
total expenditure on the input, wo;Zo;

With this information we calculate

operating profit,

PCMt -

sales;
2

it

H, = kils
- 2()

Zwoﬂz‘ole _ Wor Lot

jer @y

Now turning to the elasticities, we rewrite equation (B which will allow us to use slightly
simpler estimation techniques. In particular, note that

dlnQ
leZl _ amp _ 1

—dl - D
€] Tpe e

28Note that in many countries this type of firm level data is present at the national statistical office. There
it is used for the country’s national accounts.

29By not estimating the price elasticity eg , we do not need to deal with the endogeneity of p when estimating
its effect on Q.
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where
, dlnp

w

Cw = dInw

is the (equilibrium) elasticity of the final output price p with respect to the input price w.
Using this we write (B) as follows.

eP

CHS = -~ 5
POM (1) 3, [(q@) 5

> wzi(gi,w) .
} + pQ

. N - Wi .
To determine the elasticities e and e% we run the following re ressions

Inp; = ag + Qo lnwy + Z Qj Inwjy + Z ke Iy + &4
j k

In ¢;r = Bio + Buwio Inwoe + Z Buwjilnwj, + Z Qypi In Yt + €4t
j k

The first equation allows one to identify the price elasticity as e = 0. The second
equation can be estimated for each firm separately or as a panel if certain elasticities are assumed
to be the same across firms. The relevant elasticity can then be identified as e = 3.

When estimating these equations, there can be an endogeneity problem with wy on the
right hand side. In particular, if demand in the downstream market shifts out, p; tends to
increase and demand for the input goes up. If upstream firms face increasing marginal costs,
wo; will increase as well. This leads to a biased estimate of a,,9. Under either of the following
two conditions one does not need to worry about this endogeneity bias. First, if all relevant
demand shifts in the downstream market are picked up by the demand shifters y,; variables.
Second, if the downstream sector under consideration is one of many sectors buying the input
from the upstream sector and upstream firms are not able to price discriminate between firms
from different sectors. In this case, it is unlikely that shifts in this downstream market affect
we;- Hence, the variation in wy, is then caused by exogenous cost shifts for the upstream firms.

If neither of these conditions holds, one needs to collect data on upstream cost shifts. These
are then used to instrument wy. The instrumented wholesale price is then used to estimate
Qo and B0 in the equations above.

If wy; does not vary enough over time, it becomes hard to estimate o, and (By0. If there
is no or not enough variation in wy;, one can choose another input 5 which is used in a similar
way as the input under consideration and then one can approximate e = a,,;. If such an
input is not available, one can use one of the demand shifters y;, as described in the previous
sub-section to identify the elasticities.

30Note the similarity with the Panzar-Rosse statistic (Panzar and Rosse (1987)) defined as the sum of factor
price elasticities of firms’ revenues or output levels.
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5. Summary and concluding remarks

One of the reasons why the U.S. Surpreme Court ruled out a pass-on defence in the 1968
landmark case Hanover Shoe was that the task of showing the extent of pass on “would nor-
mally prove insurmountable.” In fact, forty years after this ruling Bulst (2006, p. 738) states
that: “There seems to be no reported court decision, neither in the United States, the United
Kingdom, France nor Germany, in which a court calculated or estimated the amount of an
overcharge passed on to an intermediate purchaser.”

In this paper we suggest a general framework that allows to determine how the total harm
due to e.g. price-fixing in an upstream market is distributed over firms in a downstream market
and final consumers. In this framework we make no specific assumptions regarding demand,
costs, the mode of competition, or the kind of production technology that downstream firms
use in order to turn inputs into final consumer goods. We show how the consumer harm share
can be determined both when goods produced downstream are homogeneous or differentiated.
Furthermore, we develop a procedure that allows to estimate the relevant terms for the harm
distribution even if elevated upstream prices are rather constant over time. Finally, we sketch
how a practitioner can actually estimate the relevant items in the expression of the consumer
harm share.

The motivation for this exercise is two-fold. First, with the framework we put forward here
we hope to contribute to showing that in principle the task of apportioning antitrust harm
in vertically related industries is not “insurmountable”—an assessment that was perhaps never
shared by all economic observers. We see this as complementary to recent efforts of reconsidering
the determination of the absolute amount of harm resulting from anti-competitive price-fixing
cases as put forward in e.g. Hellwig (2006), Verboven and Dijk (2007), and Basso and Ross
(2007).

Second, not allowing a pass-on defence may create unjustified windfall profits for direct
purchasers as they can claim the entire overcharge even if they passed on some or all of this
overcharge to their customers. Van Dijk and Verboven (2005) hint at the possibility that this
may lead to distorted prices. Moreover, in the 1977 [llinois Brick ruling, indirect purchasers
were denied the right to sue for antitrust damages. This implies the problem that parties who
were harmed cannot sue for compensation. Due to these problems, the two court rulings of
Hanover Shoe and Illinois Brick have attracted a lot of criticismB] In response, changes in
the law have already been established (such as the Illinois Brick repealers) while others are
likely to be implemented in the future (see e.g. the suggestions of the Antitrust Modernization
Committee as cited in section 2]). This creates a sense of urgency to develop methods for the
practical apportionment of harm over the various links in a production/supply chain. With
this paper we hope to make a contribution towards this goal.

We end this paper with some remarks.

310Of course there are several reasons in favor of ruling against a pass-on defence and against indirect purchasers
to have standing as put forward by e.g. Landes and Posner (1979). Among those reasons are that direct
purchasers might have an informational advantage due to their closeness to the infringer, and that indirect
purchasers might have small and dispersed claims which lessens their incentives to sue for damages.
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First, in the models above we only assumed that the upstream sector “somehow” manages
to illegally increase the wholesale price w. Hence, our analysis does not only apply to plain
price-fixing agreements, but to all kinds of anticompetitive strategic behavior that result in
an elevated wholesale price such as (input) foreclosure, predatory pricing (after having been
successful), limit pricing or exclusive dealing.

Second, our results equally apply to the question of how cost savings upstream (due to,

say, merger) are passed on to downstream firms and consumers. For a related discussion see
Ten Kate and Niels (2005).

Third, in our analysis we did not consider the possibility that the unlawful rise in the
upstream price may lead to adjustment by firms in the form of entry or exit. We leave this
as a topic for future research. We note, however, that the practitioner faced with the task of
estimating the consumer harm share given in equations () and (I4]) could use long-run instead
of short-run elasticities to take this into account.

Fourth, for simplicity our analysis above assumed an industry structure consisting of only
three layers. However, it is conceivable that the production or supply chain consists of more than
three layers If this is the case, the C'HS developed in this paper can be applied several times
to determine the share of the total harm that is borne by each layer of the industry. For example,
let’s assume that there are four layers: an upstream sector (U), two consecutive downstream
sectors (D; and D), and final consumers (C'). Furthermore, assume that the upstream sector
charges the illegally raised wholesale price w to downstream sector D;, which in turn increases
the price p; it charges to firms in the downstream sector Ds, which in turn increases the final
consumer price po. In this case, one can use our framework computing two consumer harm
shares. The first (C'HS;) only considering the chain U — D; — D, and substituting the final
consumer demand we used in our analysis above with the demand function of downstream
sector Dy. The second (C'HS,) considering the chain Dy — Dy — C' where D; takes the role
of the upstream sector raising price p;. Note that CHS; can be used as a screening device
for how severe the pass-on from the upstream sector down the production chain really is. If
CH S, is “sufficiently small,” then the entire case can be dismissed and there would ne no need
to determine CHS,. If CH S, turns out to be “sufficiently big,” however, one can use the two
CHSSs to determine the share of the total harm that is borne by each layer in the chain.

32Note again, that Han, Schinkel and Tuinstra (2008) consider a model with an arbitrary number of layers.

23



References

Aghion, P., N. Bloom, R. Blundell, R. Griffith and P. Howitt. 2005. “Competition and innovation:
an inverted U relationship.” Quarterly Journal of Economics CXX(2):701-728.

Baker, J.B. and D.L. Rubinfeld. 1999. “Empirical Methods in Antitrust Litigation: Review and
Critique.” American Law and Economics Review 1:386—435.

Basmann, R.L. and D. Boisso. 1999. “An Analysis of Price-Fixing Claims and Economic Damages
in the Matter of Plaintiffs v. Mr. Darbis’ Widgets.” Chapter 10 in D. Slottje (ed.), in:
The Role of Academic Economist in Litigation Support pp. 147-165.

Basso, L.J. and T.W. Ross. 2007. “Measuring the True Harm from Price-Fixing to Both Direct and
Indirect Purchasers.” Sauder School of Business, University of British Columbia.

Brander, J and T. W. Ross. 2006. “Estimating Damages from Price-Fixing.” Canadian Class Action
Review 3:335-369.

Bresnahan, T.F. 1989. “Empirical studies of industries with market power.”. in Handbook of Industrial
Organization, Vol. I1, R. Schmalensee and R.D. Willig (eds.), Elsevier Science Publishers
B.V.

Bulst, F.W. 2006. “Private Antitrust Enforcement at a Roundabout.” Furopean Business Organiza-
tion Law Review 7:725-T746.

Commission, European. 2005. Green Paper: Damages Actions for Breach of the EC Antitrust Rules.
Technical report DG-Competition.

Connor, J.M. 2001. ““Our Customers Are Our Enemies’: The Lysine Cartel of 1992-1995.” Review of
Industrial Organization 18:5-21.

Connor, J.M. 2007. “Global Price-Fixing.”. (2nd Edition), New York: Springer.
Dixit, A.K. 1986. “Comparative statics for oligoply.” International Economic Review 27:107-122.

Farrel, J. and C. Shapiro. 1990. “Horizontal Mergers: An Equilibrium Analysis.” American Economic
Review 80:107-126.

Finkelstein, M.O. and H. Levenbach. 1983. “Regression Estimates of Damages in Price-Fixing Cases.”
Law and Contemporary Problems 46:145-169.

Fisher, F.M. 1980. “Multiple Regression in Legal Proceedings.” Columbia Law Review 80(4):702-736.

Fullerton, D. and G. E. Metcalf. 2002. “Tax incidence.” pp. 1787-1872. in: Handbook of Public
Economics, A. J. Auerbach and M. Feldstein (ed.).

Grant, S. and J. Quiggin. 1994. “Nash equilibrium with mark-up-pricing oligopolists.” Economic
Letters 45:245-251.

Han, M. A., M. P. Schinkel and J. Tuinstra. 2008. “On the Overcharge as an Estimator for Total
Chain Antitrust Damages.” Working Paper.

Harrington, J. forthcoming. Handbook in Antitrust Economics. MIT Press chapter Detecting Cartels.

24



Harrison, J.L. 1980. “The Lost Profits Measure of Damages in Price Enhancement Cases.” Minnesota
Law Review 64:751-788.

Hellwig, M. 2006. “Private Damage Claims and the Passing-On Defense in Horizontal Price-Fixing
Cases: An Economist’s Perspective.” Working Paper, Max Planck Institute.

Kosicki, G. and M. B. Cahill. 2006. “Economics of Cost Pass Through and Damages in Indirect
Purchaser Antitrust Cases.” Antitrust Bulletin 51:599-630.

Landes, W.M. and R.A. Posner. 1979. “Should Indirect Purchasers have Standing to Sue under
the Antitrust Laws? An Economic Analysis of the Rule of Illinois Brick.” University of
Chicago Law Review 46:602-635.

Norberg, S. 2005. “Some Elements to Enhance Damages Actions for Breach of the Competition Rules
in Articles 81 and 82 EC.”. presented at 32nd Annual International Antitrust Law &
Policy Conference, Fordham, New York.

Page, W.H. (ed.). 1996. “Proving Antitrust Damages: Legal and Economic Issues.”. Chicago: Amer-
ican Bar Association.

Panzar, J.C. and J.N. Rosse. 1987. “Testing for “monopoly” equilibrium.” Journal of Industrial
Economics 35(4):443-456.

Pindyck, R.S. and D.L. Rubinfeld. 2005. “Microeconomics.” (6th edition).

Porter, R. 1983. “A study of cartel stability: The joint executive committee, 1880-1886.” Bell Journal
of Economics 14:301-314.

Quirmbach, Herman C. 1988. “Comparative statics for oligopoly: demand shift effects.” International
Economic Review 29(3):451-459.

Rubinfeld, D.L. 1985. “Econometrics in the Courtroom.” Columbia Law Review 85:1048—-1097.

Rubinfeld, D.L. and P.O. Steiner. 1984. “Quantitative Methods in Antitrust Litigation.” Law and
Contemporary Problems 46:69-141.

Scherer, F.M. and D. Ross. 1990. Industrial Market structure and economic performance. Houghton
Mifflin.

Schinkel, M.P.; J. Tuinstra and J. Riiggeberg. 2005. “Illinois walls: how barring indirect purchaser
suits facilitates collusion.”.

Seade, J. 1985. “Profitable cost increases and the shifting of taxation: equilibrium responses of
markets in oligopoly.” The Warwick Economics Research Paper Series No. 260.

Ten Kate, A. and G. Niels. 2005. “To What Extent are Cost Savings Passed on to Consumers? An
Oligopoly Approach.” European Journal of Law and Economics 2:323-337.

Van Dijk, T. and F. Verboven. 2005. “Quantification of damages.” Forthcoming chapter for “Issues
in Competition Law and Policy”, ABA Publications in Antitrust, Ed. W. Dale Collins.

Verboven, F. and T. Van Dijk. 2007. “Cartel damages claims and the passing-on defense.” Working
Paper.

Waelbroeck, D., D. Slater and G. Even-Shoshan. 2004. “Study on the conditions for claims for damages

25



in case of infringement of EC competition rules: Comparative Report.” Ashurst Study
for Directorate General Competition of the EU Commission.

White, L.J. 2001. “Lysine and Price-Fixing: How Long? How Severe?” Review of Industrial Organi-
zation 18:23-31.

Appendix A. Proofs

Proof of lemma I Differentiate equation (3] with respect to w as follows

d 82¢;\ dg; Pe,
WK@+@%QWM83+<?«”9_ c) ¢ 0%

¢ ) dw — dgdw’

The assumptions p'(Q) < 0,p"(Q)Q+p'(Q) < 0 and 0 < 0g; < @ imply that the term in square
brackets is negative. Further, the assumption %20; > 0 implies that the second term in brackets

acl

is negative as well. Next, > 0 implies d@Q/dw < 0 for the following reason. Suppose by
contradiction that dQ/dw Z 0 then we find dg;/dw < 0 for all i. However, since Q = > . ¢

this leads to a contradiction. Q.E.D.
Proof of proposition [It Summing equation () over all i yields
a V@@, ( 2 Q dQ/dw Bw (A1)

Hence, comparing the loss in profits to the loss in consumer surplus (CS), given in (), we get

é)cZ

— — 1. A2
dC'S/dw Q dQ/dw Qp’dQ/dw (4.2)
Now, write equation (B)) as
dc;
P” o0 _ _dpQua
p dQ p @
and multiply both sides of this equation by ¢;/Q to get
%4 oH
PCM = Z =
‘ep |
or
0= |€—’§2|PC’M . (A.3)
H
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Using (A.3)), rewrite equation (A.2) as

dgi w Y wgt
dll/dw ] g\ L S
= P M il W gi p _1 A4
dc;

Using Shepard’s lemma 5% (¢;, w) = (g, w), equation (A.4) is equivalent to

. Z wz; (inw)
dI1/dw 9| g\ lets| =
—— = —PCM = - b Q1. AL
dC'S/dw H Z Q) |9 T Q)| ey | (A.5)
Hence
A1+ CS)/dw  dTl/dw 9| g\ 2 |en| —Zzlaw)
- +1=-2pecuy (%) Fu s led|
dCS/dw dCS/dw H Q) |eg le2] 7
From this the equation in the proposition follows. Q.E.D.

Proof of Corollary [1k Profits for affected and unaffected firms are given by, resp.

Toq = p(Q)qa - C(qaa w + d’LU) (A7)

The first order condition for a firm ¢ = a, u can be written as

p(Q) — ¢, + 7' (Q)0g; =0

and total output is given by
Q = (n —m)q, + mqs.

The effect of dw (evaluated at dw = 0) on total industry profits can now be written as

dIl dQ

= QU Q55+ (PQ - )5t —me, (A3)

where we can write cfl = c;a = c;u precisely because we evaluate at dw = 0. To find the effect
of dw on () we differentiate the first order conditions for q,, ¢, with respect to w to get

d u / 1 d
SO0 _ 11(Q) + (@) 32 (A9
and
d a / /! d /!
SO0 _ /() + (@052 — L, (A.10)
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where SOC = 2p'(Q)6 — ¢}, + p"(Q)#?q < 0 stands for the second order condition. Multiply
equation ([A.9) by n —m and equation (A.I0) by m, then add the two equations to get

SO —nf (@)~ (@A) T2 = ~mdl,

Put differently, 9 % is linear in m. Using %5 = —Qp/ (Q) , we find

dCS+1)/dw  P(Q)—c, N c, m
dCS/dw QrQ)  QY(Q)dQ/dw
which is independent of m because—as found above—d@/dw is linear in m. Hence, also CHS
(the reciprocal of %) is independent of m. Q.E.D.
Proof of Proposition 2t First, using (I0) and (I3]) we get
1 1 z
ajde 10 (@ \e,,Z\)—; (A1)
dCS/dw - \el| '
el el
= —(1-0) [1 _ ”‘} | 5' e (A.12)
|€w] npg
Next, from (III) we find
POM = Z qp gL 0 (A13)
—~Q lepil  lepl '
or
1 en
g — ( ) 1%l1%] A14
z e A
Substituting this expression for 6 into (A.12)) leads to
dH/ dw |ed] nzw
-1 I\PCM A.15
dC'S/dw e T leds| npg (A.15)
Finally, from d(gggfjl/u dw d‘gls//dgiu + 1 the equation in the proposition follows. Q.E.D.
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